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I. Introduction 

7he international Training Program i, Ciiviro'ml.nta[ AspLc s 

of Industrial Development was held at the University oL North 

Carolina, Chapel Hill, from January 22 to April 2, 1973, under 

the joint sponsorship of the Agency for International Development 

(AID) and the United Nations Industrial Development Organization 

'UNIDO). Twenty-nine participants from 18 countries attended the 

10 -week course. 

The program was conceived and implemented as a pilot project: 

a first-of-its-kind environmental training course specifically for 

policy makers from developing countries. Becau3e of its experi­

mental nature, and the current widespread interest in environmental 

training which exists within the international community, the 

sponsoring institutions and the contractor agreed at the outset to 

undertake an evaluation of the program as it evolved. The 

University of North Carolina obtained daily connentaries from
 

participants on the lectures and field trips, held periodic
 

evaluation sessions for both faculty and participants, and
 

required a written analysis of the program from participants at the
 

end of the course. InformaL conuents were also obtained by AID
 

from visitors to the program which included representatives of
 

the Council on Environmental Quality, the Environmental Protection 

Agency, and the'hoodrow Wilson International Center for Scholars (Smithsonian). 

In addition, AID established a three-man team -- composed of 

representatives from the Office of Science and Tvchnology, the 



Office of International Training and the Bureau for Program and
 

Policy Coordination -- to evaluate the content, quality and
 

impact of the initial course and, beyond that, to make reconmnenda­

tionb :,'i whpther and in what form, such training should be 

continued in the future.
 

The evaluation team made a two-day visit to North Carolina
 

during the second to the last week of the course at which time
 

the program was intensively discussed with the participants, 

program staff, faculty and principal lecturers. In additlou, tht. 

participants' research papers and evaluation qu'stionnaires were
 

reviewed. Earlier, two members of tne team had attended classroom
 

lectures, and one accompanied the group on a field trip. The
 

program was also discussed with the participants on their final
 

day in Washington. An additional input was provided by the
 

.niversitv of North Carolina's descriptive report on the course, 

which also contains an evaluation and recomendations (tvailabic from 

the Office of Science and Technology, AID) . 

Throughout its evaluation, the team attempted to make 

judgments and reach Lonclusions about the course (inthe basis of 

whether it appeared to give the participants an appreciably better
 

understanding of environmental issues and options, and the
 

motivation anO means to systematically address the environmental
 

aspects of their Individual job responsibilities.
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The Univer'sity of North Carolina and, in particular, the 

Department of Environmental Sciences and Engineering, is commended 

for proposing thi.s new training initiative, as well as for the 

dedi:ation and effort that went into developing and presenting the 

course. The evaluation team is especially appreciative of the 

c roeration ,nd hard work of the Program Director, Mr. Ronald Sims, 

and the Program Coordinator, Ms. Charlotte Hermann. 

I. Evaluation of North Carolina Program 

A. 	Background
 

The concept of an international environmental training program
 

designed specifically for officials from developing nations arose
 

from a proposal that the Department of Environmental Sciences and
 

Engineering of the University of North Carolina's School of Public
 

Health made to the United Nations Industrial Development Organiza­

tion (UNIDO) in January 1972.
 

Two months later, a meeting Involving the Environmental
 

Protection Agency (EPA), HEW, AID, UNIDO, and the University was
 

held in Washington to consider possible sources of U. S. funding.
 

Both EPA and HIEW endorsed the program but rLefcrred the proposal to
 

AID since they do not have statutory authority to support inter­

national training courses of this type. AID, however, had both the
 

mandate and the interest. The new AID Committee on Environment
 

and Development was in the process of evaluating whether the Agency
 

should supporL environmental training and, at the Committee's
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request, both th, Office of International Training and the Office 

of Personnel and Manpower were conducting surveys on environmental
 

training needs and potential sources of such training. Responses to an
 

airgrm subsequently sent to AID field missions indicated that
 

there was sufficient countrv interest to justify AID support of the
 

proposed course on a :,ilot basis. 

AID's Office of Science and TechnoLog.y aSsuu10d responsibility 

for the project and, as a first step, requested the following 

basic changes ir. the original proposal to bring iL more into line 

with AID interests: (1) the target group be re-defined as senior
 

policy officials able to influence decisions on the location and
 

operations of industrial plants rather than "individuals with
 

management responsibilities" as originally proposed; (2) the course
 

content be revised to include technological, institutional and
 

legai means for solving problems, ,s opposed to a program Focus 

on problem identification and impact analysis; and (3) the,
 

classroom schedule be adjusted to make it more relevant to
 

developing countries, for example, by spending more time on water 

quality and less on noise pollution. Both the University of
 

North Carolina and UNIDO agreed to these changes and the proposal 

was revised accordingly.
 

AID signed a contract with the University of North Carolina
 

on June 30, 1972 for $120,000 to cover the costs of the design, 

implementation and documentation of the course, as well as travel
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and administrative costs for 20 participants. A separate agreement
 

was concluded between UNC and UNIDO in September, 1972, under which
 

UNIDO support would be provided for up to 10 additional participants.
 

B. Objectives
 

The purpose of the program, as stated in the University of
 

North Carolina's final course description, was "to train senior
 

personnel from developing countries in th, identification, analysis 

and appropriate solution to environmental problems associated with 

... both prop,.sed and existing industrial facilities and develop­

ments in thcir parent countries." 

AID viewed the course as a pilot project designed to deter­

mine whether an "overview" approach to environmental training
 

could attract key people from the LDCs, and successfully provide
 

them with the perspective, knowledge and motivation required to
 

influence policy back home. A non-technical, policy-oriented
 

course was envisioned based on the belief that environmental
 

sensitivity must initially be fostered at the upper levels of LDC
 

decision-making if meaningful progress is to be made in the near
 

term. Further, the technical aspects of environmental protection
 

are too many and varied to be covered adequately in a short course 

and, in addition, a number of technical training courses which 

appear suitable for LDC experts already exist.
 

The industrial focus of the course combined UNIDO's particular 

mandate with the view of AID's Office of Science and Technology 



that the industrial sector placed manageable limits on the vast 

"environmental 
field" yet was sufficiently large to 
serve as an
 

integrating mecianism for 
a spectrum of interrelated environmental
 

problems and policy issues. Most of all, 
it provided an area
 

which, based on U. S. experience, enabled the training to go beyond
 

problem identification to deal with alternative techniques and
 

methods for controlling the problems.
 

On balance, the AID evaluation team feels that the objectives 

of the program were appropriate and, in most cases, achieved. This 

includes the te.ting of both: (a) the concept of "overview" environ­

mental training for LDC policy makers; and (b) whether it is
 

possible for the U. S. to develop and present 
a relevant training
 

course to an international audience based on its own unique set of
 

experiences.
 

The degrec to which the objectives were not met reflects, in
 

part, the inherent difficulty of dealing with an area as large and
 

complex as envirorunental protection -- an area ir.which the state­

of-knowledge is in its infancy, particularly with respect to needs
 

of the developing world. Conducting an environmental training
 

program such as 
that attempted is therefore immeasurably more
 

difficult than putting on a training program in 
a single, established
 

field. 
 It is in this context that the problems encountered in
 

this program are evaluated. They are perceived largely as the
 

growing pains inherent in any new experience.
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Discussions between the AID evaluation team, the University's
 

program staff, and UNIDO representatives revealed that a common
 

understanding and appreciation existed among the participating
 

institutions with respect to the broad program objective: namely,
 

the conduct cf an overview training course for LDC policy makers
 

on the environmental aspects of industrialization. However, among
 

the attending participants, there was a significant number who
 

stated that thC COUrse differed markedly from what they came for. 

Some felt thdt it was supposed to be technical in nature but proved 

to be elementary; others claimed they understood that the course
 

was to provide a broad overview, but that it turned out to be too
 

technical.
 

The reason for this confusion is difficult to assess, but prob­

ably results from a combination of factors including: failure of
 

the course ar.nouncements to properly convey the message; mis­

interpretation of the announcements by the participants; improper
 

selection of some individuals who are technically-oriented by reason
 

of both background and present position; and the University's
 

choice of the level of presentation and information content of the
 

course.
 

AID and U1JIDO sent separate announcements to the field which
 

differed to some extent in format, wording and emphasis (see
 

Appendix B). In addition, each ageucy selected its own partici­

pants. The fact that the UNIDO participants were generally more
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technically oriented may be a reflection of the more advanced
 

stage of development of the countries 
from which they came (e.g.,
 

Eastern Europe, Brazil, Singapore), but also may relate to the 

wording of the UNIDO announcement which described! the training as
 

useful for, among others, "upgrading analytical capabilities."
 

In addition, the "industrialization" focus of the course may
 

have misled many candidates and potential condidates into assuming
 

that iz was a technical course for industrial operators and
 

technocrats. However, this focus had been envisioned merely as
 

a useful mechanism for getting broad-gauged LDC policy planners to
 

consider the full range of environmental oroblems, issues, and
 

options associated with a single, integrated development sector.
 

The two sponsoring agencies had agreed at the outset to recruit
 

on a world-wide basis, and 
to involve the maximum number of countries.
 

Since most countries nominated only ine or two individuals, several
 

with marginal qualifications were selected, and the group as 
a
 

whole displayed the widest possible range of backgrounds and
 

interests. Some turned out to be primarily interested in technology; 

others were concerned mainly with policy. Those with engineering
 

backgrounds and working in technical areas 
such as water supply,
 

air pollution and waste disposal desired in-depth coverage of
 

methodologies and technologies in their particular areas 
of interest. 

On the other hand, those concerned with policy planning and 

coordination were looking for extensive cov,.rag,' ol environmental 

economic.s, legislation, organization and management. 
To some
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extent, both groups were disappointed. Participant expectations 

were so mixed that they could not be met by a single course. 

A final factor that reduced the overall effectiveness of 

the course was the difficulty and uncertainty the faculty had in 

determining the proper level at which to present the course 

material. Although UNC faculty independently stated that they were 

presenting a generalized "sensitizing" course, nonetheless, many 

of the lectures dealt with rather narrow topics and in quasi­

technical terms, in part attributable to the fact that UNC's 

Department of Environmental Sciences and Engineering is oriented
 

toward the technological aspects of air and water pollution. Tius,
 

the material came across as too elementary for some and too
 

technical for others. 

C. 	Participants
 

Th quality, and success, of a training program depend
 

heavily on its participants -- and is therefore directly dependent
 

on the process through which the trainees are selected.
 

The program announcement sent to AID Missions in At,gust 1972p
 

requested nominations of participants in positions to translate new
 

knowledge into industrial policies and management decisions...
 

(e.g., secund level planners and managers from mini;tries and
 

government agen:ies involved in industrializaLion; key educators in
 

industrial training fields; and top personnel from industrial
 

research institutes)." The announcement said that the program
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would be centrally financed by the Technical Assistance Bureau's
 

Office of Science and Technology, and asked each Mission to
 

submit up to four nominations. It went on to say that "AID/W will
 

make the final selection otf participants in consultation with the 

"niversitv of N'rth Carolina." 

The announcement brought 31 nominations from 13 AID-countries
 

(Argentina, Brazil, Chile, Nicaragua, Panama, Paraguay, [Indonesia, 

Korea, Philippines, Turkey, Ghana, Kenya, 'Tunisia). An additional 

six Missions (Bangladesh, Botswana, Ethiopia, India, Swaziland, and
 

Viet Nam) noted that while the governments were not prepared to
 

participate in the first course, there was a good chance that,
 

given a longer load time or improvements in political situations,
 

participation in future courses could probably be expected.
 

Using criteria which included an ability to influence decisions 

at home, compete'lce in English, and a maximization of participating 

countries, the 31 applications were reviewed jointly by Al) and
 

the Universitv of North Carolina. Twenty candidates and four 

alternates wer& selected. The number of AII)-sponsored trainees
 

eventually ended up at 19 when the Nicaraguan candidate had to 

drop out at the last minute. 

UNIDO, which had received copies of the All) announcement and 

distributiom lit, sent it,; announcement to the I ivid through 

UNIDO and UNDI) reprenentatives. It went to 30 countrlts , inclnding 

several in Enntern Europe plus other advanced non-All) countries. 
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Deliberate overl4p with AID was carried out in eight developing 

nations,
 

Forty-twu applications were received (or UNIDO fellowships,
 

a good response given the fact that the announcements woro not 

iLstributed until the first of October for atprogram schcdul d 

for January. Participant selection was based on the University 

of North Carolina's evaluation of tentative rocounsndati'ms made
 

by L IDO. Ten trainees were formally invLted (and all eventually
 

attended) froe: Indonesia, the PhLlippiros, Singapore1 Thailand, 

Israel, the UAR, exico, Hungary, Polandp and Roiania, 

In all, 29 participants from 10 countries attended the course. 

Twenty-one of the twenty-nine participants were goverment 

employees. The other eLght were employed by private industrial 

firms (3), industrial research Institutes (2), universities (2), 

and intergovernmental institutions (1). 

Twenty-two stated that they held supervisory or managertal 

positions of responsibility at home. Twenty indicated that they 

were directly Involved in activities which had an "onviromntal" 

component: 13 in manageennt and design aspects of pollution 

control, and 7 In regulatory and licensinS functions. 

In tems of educatLonal backlrounds, 15 of the trainees had 

engineering degrees; S had degrees In public health and related 

fields; 2, liberal artls and I each in industrial research, 

agriculture, biology, physice, law, archLtecture, and mathematics. 



Four held Ph.D. dorees, and 21, a Haster's or equivalent advancod 

degree. Since most of the participants had engineering background#, 

a number displayed a bias tovard the technical aspects of rather 

narrov s#pents of the enviromental spectrum, sometimes to the 

point of objecting to the tle spent on, lgo, Water pollution 

since they were Interested mainly in air quality. 

:I is not o.asy to dete mit how many oC Lhe participants 

Actually held policy Jobs at the desired level. PiscussiLons with 

participants and tNC faculty Indicate, however, that torver 

senior goveruent policy makers. Nevertheless most held the 

kinds of responsible positions that should enable thm to put 

their North Carolina experience to effective use when they return. 

It i also worth noting that review of application form showed 

that the candidate's initial description of his job responsibilities 

did not always coincide with what he described after his arrival. 

University ot North Carolina lecturers and staff mmbers 
unitormly charsaterised the parttoipants as an unusually able group 

of indtviduald. UN felt that the UNIDO participants generally 

held more responsible positions sad were better tnformod about 

environmental matters than the AIDeponsored trainees. This my 

reflect the faet that et of the UNIO0 people wero drawn from 

more developed countries -- Poland, Iunary, Romnia, Israel, 

Mexico and igypt. Also, UNDO0 had 42 applications from whiclh to 

choose tOl AID, only 31 from which to choose 20. 
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As previously mentioned, the broad variety of backgrounds and 

interests amorng the participants made it difficult for a single 

course to meet their needs. With respect to the value of the 

geographical lispersion of the participants, it is difficult to 

draw conclusions -- although UNC faculty queried on this point felt 

that the interaction of difterent cultures ni'l perstct iwy; w.u; 

healthy and st im iating , and overrode anyi'irobhl 'vi. It was clcarlv 

evident, however, that any idvantages in multi-di;ci plinsary 

exchanges betWecu techn ic i ans Mnd general i;! who tre placed tog, titer 

in a singl, course are oftset by the nigh i:Ul:;sit' le task of 

designing a training program that meets such w de ly divergent needs. 

The evaluation team believes that a more careful selection of 

partLicipants .:nd from a larger nuniber of nominations) can intro­

duce more uniformi tV -- and, hence, sati!. tation and v.altue -- Into 

future courses. It st empi r.as onable that thi'. caun be achit-ved by 

kI. providing; .idequatt, Iead time loLl"II ttii itt I IIi ttl11 .t.,'l 

(2) spelling out c lear lv in progrim atnlflt0tttttilt' l it (' olientat int 

and goals of tie cu rll ; i.)and re.qu ti vy ptit cip.1ti tll ill 

the sel ot 'v ,*,ti 'l1 510i:?.; th '.,Ul1 iI I lg .lg;'lt Ilsct "o oVAs ()I 

Another f-ictor th.it ,,luwld promote atvindanc, by :,enior policy 

officalak Is i ihortv the progra m. . l aldnn -,I tl r;,.w. . tidldIlt e 

that their nuperiorti were ltiterett:l(d I lhet-courtc iand wIuld linv: 

bene IlIed Io a grt ,t cr l ete, bill cot idu' rthi4,.k iwiy I i ll(he 

eleven weekz required. IAiv I ronme t n I workiaspuu , 4oldult. t d Lit Lito 
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LDCs, is n,. ":',roach ,O ,t tract ing top- IvveI doe is ion nlIkvrs
 

unable t,- leove their jobs for more than brief periods.
 

. Courie Structure and Content
 

Vhe progra.: included both classroom training and field
 

experience. rhe first six weeks consisted of formal instruction
 

which covered air and water pollution, water supply, solid waste
 

,anagLrient, and industrial hygiene (see Appendix C). Lecturers
 

dealt with the identification and analysis of associated environ­

mental problems as well as technological options for their
 

prevention or control; the effects of indus~rial pollution on 

comm~unitv health and development; costs associated with pollution 

abatement measures; and the design and implementation of control 

programs. Also included were lectures and discussions on industrial 

siting, legislation, regulations and standard,-, cnvironmental 

audits, and economic, political and social constraints on environ­

mental protection. 

To ensue that the participants were exposed to a wider variety 

of vicw;',i:t aid t'xptri :wt'59 than is available from a single source 

-- i n thi.s , ' "' ; !),' ,t'rtment of Environmental Sciences and 

Engtnee rin'.u -- AID spcilii.d that course lecturer-; should be draw,1, 

in part, troi out'4id Lt L niversity. Conscqucntly, lecLures were 

given by thi.'t,, people, ner.rly half o whiom were frtxn the outside. 

They include:1 profvqsors troin other infuvr.Itie!; (og., Ilarvard and 

West Virginia.; COriUl It tig vingnvril (,.1.0 I,dyu.-Iri i 0, 

11untvi lle, Alabama ) and rtepresentnnlvre' oI ldh riol ald S;ltote 

onvironmental control agencien (e.g., CEQ, FPA). 
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Class sessions took place in the morning with the afternoon 

devoted to discussions (except for five afternoons when field trips 

were made to industries and research establisunents in the Chapel 

Hill-Raleigh area). Notwithstanding that the lectures were inter­

s'ersed with discussion periods and field trips, some pairticipants 

felt that the basic lectur- approach should have been replaced by 

seminar techniques. 

The classroom period was followed by three weeks of field 

trips -- for which the participants split into three groups on the
 

basis of their indicated preterences. A heavy industry group
 

visited 11 sites which included the Departmnt of Pollution Control
 

in Tallahassee: Wellman Power Gas, Inc., Lakeland, Florida; and
 

the Lonestar Cement Plant in Birmingham, Alabama. A light industry
 

group went to 9 sites (e.g., Mechlenburg County Health Department,
 

Charlotte; Sanford Brick and Tile Co., Sanford, North Carolina;
 

and the Department of Natural Resources in Atlanta). A mechanical
 

and electrical engineering industry group visited 7 sites, including
 

TVA and Raccoon Mountain Pump and Storage Station in Tennessee; and
 

the National Environmental Research Center in Cincinnati.
 

Each participant spent the last week of the field phase at a 

particular plant or agency of his choice to undertakc a detailed 

analysis of its environmental activities, re;pons.1bilitics, and 

problems. These one-week, individualized programs involved such
 

diverse institutions as the National Fertilizer Development Center
 

and the Council for Environmental Quality. The final week of the
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program was reserved for writing a report on the field study. Etch 

participant twas also required 
to prepare a research paper during
 

the classroom phase of the program.
 

Each facility which participated in tho field trip portion of
 

the program had 
 been visited by UNC staff in advancte to solicit
 

their involvement and to reach an understanding a'out the type of
 

program best suited to the 
unique group of traines. Nevertheless, 

the quality of the field visitations varied widely. While some
 

plants presented interesting, informative and well-organized programs,
 

other presentations were little more than generalized "sales pitches"
 

with little relevance and information content. Also, the field trip
 

schedule was overcrowded, particularly since some of the groups had
 

to travel long distances to get to the next plant. 
 This left little
 

time for questioas at many of the stops, and the 
 participants wore 

sometimes too tired from traveling to get much from the visit. 

Selection of a smaller number of high quality plant visits is
 

a must for future courses. In that regard, the experience gained
 

in this initial training effort is invaluable. More difficult,
 

however, is the choice !-f specific types of industries and technolo­

gies to be included. The University designed the field portion of
 

the course to display the full range of industrial problems and
 

approaches to environmental protection -- from small, labor-inten­

sive industries with small investments In pollution control to
 

large, capital-inter sive plants with sophisticated pollution abatement
 

technology (e.g., Yaiser Aluminum). 
 Some of the participants
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believed that several of the visits were irrelevant. However, there
 

was 	 no general consuISLS on the visits, sincL' ropr :'intatives from 

the more advanced countries were not interested in the smaller 

industries, and participants from the less developed countries felt
 

that 	they did not gain much by visiting some of the large, capital
 

intensive plants.
 

E. 	Coord natien and Administration
 

Program coordination and administration was vested in the UNC
 

Department of Environmental Sciences and Engineering. The University
 

provided a senior program consultant on a part-time (10 percent)
 

basis; a full-ti:te project manager; and a full-time administrative
 

assistant. It had been envisioned that the project manager would
 

insure overall program coordination and coherence by, among others,
 

Lriefing the lecturers, attending all classroom sessions, and tying
 

the material together with post-lecture and post-field trip comments,
 

and by conducting end-of-the-week recapitulations and previews.
 

The requisite coordination never did take place as envisioned,
 

or required. The University found it impossible to obtain a senior
 

staff 	member to serve as project manager since the lOt-week program
 

fell 	in the middle of an academic year term, and none of the teaching
 

faculty was willing to give up other responsibilities and opportunities
 

for this "one-shcr" program. UNC consequently hired 1'rom the outside 

a recent graduate of the Department to serve as coordinator. Al­

though he was able, well qualified technically and an extremely hard 

worker, the fact that he was inexperienced and much younger than most
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of the participants curtailed his effectiveness. li addition, he 

was diverted from attending classroom sessions and oLter activities 

by a variety of unexpected necessities: finding substitute speakers,
 

revising field trip schedules, obtaining information resources
 

recommended by speakers and requested by participants, etc.
 

7n retrospect: a more senior staff member was needed, supple­

mented by a full-time assistant. The senior faculty member could
 

have performed a very useful role by relating the presentations of
 

the UNC and guest lecturers to each other and by participating in the
 

afternoon discussions. This was done in a few cases -- and with
 

considerable success -- by the program consultant and Department 

chairman.
 

Another aspect of program coordination involves the integration
 

of the various program elements. The course material and the field
 

trips could have been arranged to support each other more directly.
 

Afternoon field trips during the classroom phase might have been
 

better planned, and also better timed to tie directly into the
 

material being covered in the lectures and discussions. Future
 

courses might benefit from use of the case study method to relate 

classroom material more closely to field trips. This would require 

more unified planning of the course material, and probably fewer 

lecturers and field trips. 

A number of administrative problems arose. These involved such 

items as coordin3Lion of international and domestic travel, transpor­

tation for field trips, book purchases, and housing accommodations. 
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They were, in sum, relativelv minor but nonetheless dotracted from the 

generally high morale of the participant group. Participants
 

wanted more freedom in the choice of books they could buy; all felt 

that the dormitory accommodations without private bath were spartan
 

and very inconvenient. Minor differences in the handling of UNIDO
 

and AID participants were cited -- for example, LrNIDO-sponsored
 

trainees had an opportunity to visit New York .11 the end of Lth, 

program.
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III. Conclusions and Recommendations
 

The preceeding sections have d,_,alt with individual aspects of the 

UNC demonstration training courseand have highlighted short-.
 

comings, problem areas, and 
issues. This section sumnarizes those
 

views, and also presents 
the evaluation team's recommendations
 

with respect :o possible AID support of future international
 

environmental training programs.
 

Ahe more significant problems assoc±atLud with the UNC cotirst.
 

were reflections of too 
 varied a mix of p.irt icip.ints, tI,,. Lick 4l
 

'_ntc~rat on of the various program 
 elements, and .n unevenness
 

of course contvnt manifested mainly by complaints of the more broad­

gauged participants that the material was often 
 too technical. 

The problems were due in large part to inexperience. The environ­

mental area, particularly as it concerns development in the LDC's,
 

is a new subject, and there are few organizations experienced in
 

conductin4 vnvirrmental programs. 11i:; is why it was deemed 

necessary to pursue the UNC course as In v'perimcnt. 

In the so'ns."o hiat problems were expcctcd, .and thiat many we.r1. 

defined and .n.,ly;!ed, the course served it.inttnded purpose. 11tv 

problems encountered are remediable. The evaluation team believes 

that what was learned justifies repeating the course, albeit with 

significan. changes. Also there is no doubt that the participants 

hav, gained valuiblc information, experience, and--hopefully--an 

t.Ip;ari ohd per.,pt Li yv vhich will be of significant value to them 

il their work bac k home. 
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Discussions with the participants reinforced tile impression
 

that there is a rLsing environmental consciousness in 
the LDCs.
 

This is reflected in requests being riceivd by AlD and EPA 

for assistance in solving environmental problems, creating new 

env -ron.Ven .i- :n-;-t t ions, and devrlopi n: r" "'liLtorv lgislat ion.
 

Concurrenrtlv. :h dr% nd :,or environment 
if tliniill i, is il1L'1eJSILO.
 

',shie such tr.inin is t';qential tor filitic. m.tnpower rqitircmn.nts
 '
 

in the first. instLncv it hielps to 
c reate ak Liimate Within countrivs
 

in wh ich :th, £r-n , aspects of d. vlopritnt projVcts can be
:iv. tn 


addressed ir-L tit ionilly' md effectivel,.'. In AddiLion, in the 

process of developing and implementing a training program, an 

institutional resource is created on which AIL) can draw for environmental
 

consultants, advisors and studies.
 

Finallv, environmental 
training programs offer a particularly
 

good opportunLV tO tLurthvr the miili.terA approach
ul to dvelopinent
 

assistance. Intormal talks with the World Bank and the,OAS 
inldic.it
 

that they may be interested in joining with1 All) ,nd UNIDO in any 

future ventures.
 

Consequentilv, when one considers en ironmenta l training wiLhin 

the broad context of evolving development assistance needs, tile 

evaluation t.am is inclined to think that there should continuv to 

be a place for such training within AID prioritics. Although lIhe 

value of such programs is not immediately measurable, benetits should 

increase over the longer riin as more planner; comprehend the need 

and means tor incorporating environmental tonsidorations into project 

design. 

http:inldic.it
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And the benefit/cost ratio would be enhanced if, as proposed, future 

training programs are designed for subsequent export and replication 

overseas.
 

The evaluation team believes that future AID planning with 

respect to environmental training should seek to establish a course 

sufficiently attractive to be sustained by Lit, implemeniLng in stitu­

tion in the' ibscnc' kit AID central fundin:,,. / I In ,idditLion, it 

shu Id letd i sc'If to propagating other t ir.tiiiing cotirs.s ow, rsc;. s 

The latter might be either regional or nationa I ino naturt,, Utii I ize 

a small U.S. team, and rt.ly on "graduatos" of the U.S. course to 

participate in the organization and implementation. The final 

stage should find LDC institutions conducting the training without
 

AID support. This "spin-off" technique has been used sparingly to
 

date, has been successful where designed properly, and should come
 

into 	more ft'cquvnt use as a technical assistanc, instrument. 

Specifically, the evaluation team RECOMMI:ND; THIAT: 

I. AID shouL11d ontilnut' Lto support an ,nviroo,,Ir.rtn al triining irogrIm 

for senicr po Iic\ !nakL rs from devel op i n ) i, r i vs.. The,
 

"environment" 


, 

is a 	 world problem, not just tie for the industrialized 

nations, and the pilot project demonstrated that U.S. environ­

mental laws, insLi ttions ana experietnCeS are of interest to LDC 

personnel and f.an havc relevance [or the.ir problems. Since 

other U.S. agtncies cannot legally finance LDC training, AID 

should continue to lead this field. 

/1 	 See Appendix A for a description of the type of Lraining course 

the evaluation team believe! best suits the needs of LI)C policy 
makers. 
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2. 	rhe main objective of future courses should be to give policy
 

makers an understandini of: (a) the reasons why environmental
 

consideraticns isct,tied into devycot,mcnt Llann inq; and (b)
 

how 	 they ca set tclicies, establish 1egislation, assess costs 

and 	benefits, evaluate alternative pollution control options, and
 

organize for environmental action (see Appendix A).
 

3. 	Participants should be planners and policy makers 
from planning
 

commissions, Economic development ministries, ministries of
 

finance, or similar bodies with developmental and planning functions.
 

Also, upper rank members of public works, health, agricultural
 

ministries, agricultural banks, and industrial development cor­

porations may be included. Representatives of established LDC
 

environmental organizations who ostensibly are already motivated,
 

should be aiven second priority. 

Policy level training should not be viewed as a substitute for
 

technician training which, by virtue of its specialization and wide
 

diversification, can best be provided by selecting on an 
individu­

alized basis 
from among the variety of excellent courses offered 

by t... technical agencies, private firms and academic institutions.
 

4. 	 If possible, based on considerations of desired class siz, and 

number of qualified nominees, participants should be selected in 

2 or 3 man teams to reinforce each other and create more impact
 

after thir return home. 

5. 	 The purpose, objctives and target audience should be spocifically 

and fully,de.scribUd in announcing the cour;e to the field, and 

identical announc.m-mtnts should be srnt he variou; sjon!;oring 

institutions.
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6. 	 Selection of particivants should be based on, among others, 

active involvement of overseas missions. This might be
 

facilitated by tiansmittal of hand-tailored messages to se­

lected missions where the country situation and local
 

institutions are well known, requesting specific individuals to
 

handle the recruitment.
 

'. 	 Course content should include considerationl of environmental 

policie., leglislat ion, organization, e,,.im,,mic.s, Miad te~chnological 

options for dealing with problems. It !;hould be non-technical in 

nature which would make it possible to consider xolicy issues as 

they relate to agriculture, transportation and other major
 

developmental arear as well as those of special significance for
 

industry. Since the course would no longer be focused on the
 

industrial sector, UNIDO's participation miqht be affected.
 

S. 	The cafe study approach should be adopted as a principal instructional
 

method since it provides a mechanism tor integrain_di presenting 

the diverse 2omp onents of environmntal planning (e.g. rJulations,. 

organization, _Lol icics) in a devel'mtnt -,)ri ('lit I'dcont ext . 'lypical1 

case studies mioht include the siting of power p)lants and industries, 

dredging and filling of wetlands for urban development, and road and 

airport construction. Emphasis should be placed on the potential 

economic losses and human health effects associated with failure 

to consider the secondary environme.ntal consequences of such develop­

ment activities. IHoth the U.S. and IDC ca:vs could be utilized, and 

particularly some ot the more controvcrsial aid pub liciz,.d pro ject5 

for which signi f i cant environmental analyses have been cart ited 

out and documented. 
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9. 	 The course desigri should aim at an operational (rather than 

acadeu-ic) ipproach, and 'mpto v a semiuar format that would 

emphasize discussion metkods. 

10. 	Field trips should be carefullv chI wLt,, dire,..tly- t0t 

A as-;-ro:',i .ion.; .InJ possiblv J 

case studies. Regardle-ss , the expetric'cr- liould b[ lean­

ingful and rt'tcvant to an LDC ,audiVIC , ,llt111,. over1tll pro­

gram des gned to mi1n1tt i Ze travel tirol,. 

che 	 .. cS , ,r'.II I ii.1 ,lld (ilt. 

11. 	 To incre ise opportunities to attract senior personnel from 

the developing countries, future courst-s should be no longer 

than 8 weeks in duration. Six weeks may-be,optimal. 

12. 	Program planning and design should aim at creating a coordina­

ted, integrated training packet (which mig ht include pre­

departur,' preparation of a paper on I+DC environmental problems 

or a caSe Studv for use during clas.sroom disu5.,;ions, a*nd 

,post-corsefo[low-upactivities tosttain and reinforce 

the training). 

13. 	A well-dufinid follow-up program should _L' dev:jind which, 

might i r,clude provisi on for p c,ri0(11.('-i I­

tributior. Lu thtu traires of envirtmlrit-al lit,,r-ature and 

visual i i J!; t hroujh i mai 1in li t ,anid1 o 1r rtna I 

contact b u *,..rit at ive.; of the ,j iq aqv;l(Av5l;.dq('r- ,,e 

14. rrainin i l_ocunnt4': l ,; ar-n tape"i 1 c1 uit 2t , - _audio 

should b,, Lr_.jir& _d.rin trhe li+;t ribt liont ,Q!r-2, for 	 I ti.lt 

LDC via the participant; and also to ovwritwaia ".iatinioru aid
 

other intyrosted ingtitutorn.
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15. 	 The course ohould be destined so that upon cowml:ino.L 

-0-1pinsofftr-training temin-Arr;can-beo ngorduoted-nelecd- ......... 

LDC.s utiztn both materials dovelooed duritL the basic
 

course and also soe of the partigipants who would take
 

the load in orcanizinx and Minaxna the seminars.
 

16. 	The contractor should aopoint a (ul-titm, e.vlor nroIAm 

director who would coordingt and otniltor 411 usubstantliv, 

asIDCts of the proaram. as well as (tlnct Ilv4isi q1 teil isvsior 

Leader, leaving administrative details to backup personne'l.
 

17. 	Proarm administration within AID should be handled by the 

OffiLe of tnternatLonas Trainin. 

18, 	 In addition to UNtDO.other multilateral and rnional 

develooment institutions such as dth World Bank, um., lAO. WI 

Envlrontntal Program. and OAS should b, Invited to PAril;|­

in sponsoring the course and c lratin In rtlatctd
 

follow-up activities.
 

19. A new PROP should be oregared by thu Ut ley of Seivnce and 

Tecoinooty. TAB. that vould .rovid for a contiuation of 

the Lnernational envtromental eruinin oroarm 1Lot the 

lines deseribed In the oreceedina recomlnatton. Fundin 

should be adeguate for t In sessions of the trantm 

course, Plus 2-3 overatemirs. A leser omiltment than 

two seems would undoubtedly diminish thi' caliber of the 

effort the contractor is willing to make, ha. un eriturl 

for future tratnina courses should ienlude areation of a 

ore~ra sufficiently attractive and flexlble toailmula 
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the contractor institution, particularly if a university, to
 

continue to include the proran within its reoular curriculum
 

(both for '.DC and American student s); after two morL, course&,s 

when AID central fundi1ni: is no lonrier avaiLiI,,. 

20. 	 Selectior a :t:f ctor should 1, I ,it t ,lici..tation Iy A.IL 

of prro Ifzia , ,anbe r ot trctL- .ltc t ,.d_ _I I. t ___t t .salzi t 

'ote:;tic1 .:ctrj; ,tizl: jc dtt Vtvat' i 'iv 'n ,|it .,da , j ivu t,' 

professed an i ttz ,:;t nt providini t ri i in I : i .tifUms I m 

develo it,: -eunt r it-t; . However , r iardlest,,, t t h.. choice, the 

contractino i ns titution would be ,,xp,-td to, rc, h mutn'idt' its 

own staff to draw or, prsornmcl fror otht.r in..titutions due to our 

belief that n,, :;it ol, in ititution L , it r .nt, thi, broad base 

of experltic, .m ! .,i nt nrcv.isdr to, J'r&vld, ,j , ' hen';iv0 

envircnrnt-nt~ilI t at I course releva,t 14 l.AU.uniu !t)Civi-ds. 
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Appendix A
 

A Future Environmental Tratininip t'r ,i2r..ti
 

The followi;g provides a phtlosopllaL fr.uwiework within whtich
 

future AID-sponsored environmental training pr amsr~m fur LX" pul .y
 

makers 4hould be considered and designed, and A1so contaxns spucitL' 

sugestions for the co! poition of any future training course$. 

PrgLsyt 
We are not going to advance the cause of either environ­

mental protection or economic development appreciably if we view
 

the environment in the narrow sense -- as separate from and only
 

marginally related to development. We should instead view
 

environmental consLderatLons in the samo broad sense as did the 

development economists the lounuxwho wrote Raporc.* 

They pointed out that while the economically advanced countries
 

see developnent a a cause of environmental degradation, the
 

developing countries see it as vssentially a cure for their major
 

environmental problems which stem from poverty, poor water, housing,
 

sanitation, nutrition, end disease. 
The concern for the environment 

therefore, uust not detract from development, but should instead reinforce 

our commitment to improve the overall quality of peoples' llv,,u 

This environmentaL concern can, in fact, erv, tu provide new 

dimensions to the devolopment concept ILtsvi, by making unvifon­

mental issues a part of the nov broader veunomle - mocial - cultural 

goals of integrated devwlopment. 

*IA report on Dve oment and nvi n n prepared In 
Founex, IvitaurLand, June 1971o to highlight issues prior to
the U.N. Counference on the lHuman Environmnts 
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The incorporation of environmental perspectives and po1iies-'. .
 

raises important issues for planning and decision making. In some 

cases, these otjectivos support economi cirowth; in others th.ey 

conflict. In the latter cases, they man vhoie.ts and "tradeoffs" 

which can only be made by the countries themselves in light of their
 

understanding of environmental problems and the means of finding solutions.
 

Agricultural growth involves, among others, increased use of water, 

fertilizers and pesticides; water diversions, often on a large-scalel 

and changes in traditional social and cultural patterns. Industrialization 

usually results in release of pollutants to both the air and water. 

Transportation and communications systems preempt other uses of land, 

and can disrupt fragil ecosystems. Urbaittion creatvs I)robJtms of 

impaired water quality, air pollution, solid wdate disposal, and social 

problems comon to those in the more advancd nations. Ii the aitnenctt 

of logical and firm actions, secondary environmental problems associated 

with pursuit of development objectives will swell and further aggravate hu­

man, social and political tensions.
 

To the extent that some of the environmental consequences of 

development can be avoided by better planning and regulation, the 

developing countries can profit from the oxp(r|ence'of the advanced 

countries. This requires, howover* a thorough analysis of the origin, 

nature and evolution ot present-day envirunmontal problemis, antd the 

subsequent establishment of safeguards and stdndardo for rutur,, proje-ct 

planning.
 

Perhaps it is not unfair to say that(at leant within tho development 

couiwity) thinking with respect to the meaning and proper mode of 

"development" is in the middle of a Copernican revolution. Whereup 

* until quite Voantly, we were thinking purely inproduction toers­

http:vhoie.ts
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in GNP per capita --
we are now publicly admitting that employment, income
 

distribution, and environmental protection are integral components of the
 

development process and that without a proper koncern for them,
 

the latter cann.)t truly prosper. "DevelopmknL" Is com,ini,mor,
 

and more to be viewed Ln terms of "quality of lift" objcctives.
 

However, Jespi te the increasing awareness displ.yed as a 

result of the Stockholm Conference, most LDC governments still
 

consider environmental protection a luxury; a problem of the
 

industrialized countries; another disease of the rich and
 

something which they need not yet give much thought to. 
 Consequently,
 

well-designed short courses for LDC policY makers have been advocated 

by a number of experts as a useful mechanism for stimulating and 

equipping tle LDCs to make rational decisions on environmental 

problems, based on a realization that these decijions anId 

problems lie at the very heart of 
the development process. If 

this broadened perspective can be achieved, then such courses 

will be very worthwhile investments. 

Some of the topics that a revised environmental training 

course for LDC policy makers should address aire shown below.
 

The actual program would, of course, be worked ouL by Lhe 
 on­

tractor in :losc consuiltation wiLh AID. 
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Content of an Illustrative Program
 

1. 	Legal and organizational:
 

a. Evolution of environmental concern and programs in the
 

U.S. 	and their impacts on society.
 

b. Legislation - National Environmental Policy Act, etc.,
 

c. Organization, administration and iunctions of Federal
 

institutions (CEQ, EPA); state environmental departments
 

and programs; local and private environmental organizations
 

and 	programs.
 

d. 	 Regulatory (establishment of critLria in d sLalards, imlpact 

stat-,ments). 

e. 	 Visits to Congressional Committees, CI'Q and EP1A. 

2. 	Relationship of environment to development:
 

a. 	International environmental issues - (Impact on trade,
 

industry, foreign aid, social and political constraints).
 

b. 	The Founex Report; economic growth vis-a-vis environment.
 

3. 	EconomiLs of environmental safeguards:
 

a. Costs/benefits associated with broad etvironmental and
 

devL Iopf11ental planning 

b. Costs of achieving various levels of poillitiol conLrol 

(e.g., Environmental safeguards in the industrial, agri­

cultural and transportation sectors): 

4. 	Planning, management and individual study:
 

a. 	Environmental planning and management, environmental
 

auCIts, monitor ng.
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b. 	Individual program of research, and preparation of study,
 

or environmental impact analysis of home country problems
 

(developed before or after arrival).
 

5. 	 Review-- Environmental policies and decision-making in the 

developig 	 country context: 

Seminar on relating foregoing information to L)C needs-­

identifying necessary differencc's in ilerspectives, 

priorities, and approaches. Alternative institutional 

and legal frameworks would be discussed, along with economic
 

implications of the alternatives.
 

These various components could be organized around, and related 

to, a series of carefully selected caste studivs of actual develop­

ment projects (for which detailed background information exists 

on 	 their physical, econoinic, institutional and social factors). 

In addition tc the availability of background data, the ideal case
 

study would be one that is interesting and attractive by virtue
 

of its controversial nature, illustrates how a variety of U.S
 

public and private institutions interact, and lends itself to
 

field studies. Through the case 
study approach, participants would
 

be exposed to the spectrum of physical and social fac-tots to be 

considered in the decision-making process (e.g., air and water 

quality aspects; roles of federal, state, local jurisdictions and
 

conservation groups; economic cost/benefits; technological options).
 

Besides a field trip component, the case studies should involve 

participation by federal, 
state and private experts familiar with
 

the projects. Candidate studies include Seneca Dam; TVA river
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basin development; Miami jetport; Maryland wetlands dredge and fill;
 

siting of an industrial complex or individual plant; 
and highway
 

construction.
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AI'ELNDIX H 

AID AND UNIDO PROGRAM ANNOUNCEMENTS 



lDEPARTMENT OF STATE 
UNCLASSIFIED
 

CLASIPIC ATIO04 

SE?0 TO- AID CIRCULAR 44// "I"'" 
FOR COMM. CENTER USE ONLY) 

A'.DAC 

SUBJECT- Demonstration Environmental Training Course 

REFERENCE-


FCR MISSION DIRECTORS FROM J. Fowler A/AID
 

1. AID/W considering funding in collaboration with
 

t'NIDO 11-week demonstration training course at University
 

on cnviron­of North Carolina, January 20-March 8,1973, 


Focus would he on
nental aspects of industrialization. 


iCentification and assessment problems associated
 

industrial location and plant processes; nature and costs
 

of air, water and solid waste pollution control; and
 

>.,/institutional asnects. First hn1f of course dcvotce 

o rvisits varietySssro.ro instruction and remainder to 

.j.ustrial plants in southeastern U.S. Each partici:,'vt
 

plant during last week for in-depth
assigned to one 


PHOWC 04, 0A~rr Apftovao n%. 
CRFE YOFpICZ 

22418 5-16-72 A/AI, Ja.rwet. %1
Bill L. Lon "h I TA/OST 

, A r. I 
A... L"CA ANC 9 aiU rlty l, ) or
ASIA I JDaiton (sul- AFj 7 J 


SA/1, FLyvers (subs) _¢ Al/IDw,Honoghue.' ",' -.
 
' t5.R/IT,hWoge1sPng (su... AA/I,A, P L.illarri son (lhoi.
 

q/ I* , (..iV ' v r % r
 

http:Sssro.ro
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O.CLASGIICATIom A PA-2d& 
.\D CIRCULAR UNCLASSIFIED 2 o 2 

analysis. This first-of-a-kind course would be thoroughly
 

documented and evaluated to serve.as the basis for determ­

ining character and relevance future AID training
 

environmental field.
 

2. Contemplating central-funded AID support of approximately
 

. LDC participants for initial demonstration course.
 

Desired audience includes second-level policy planners
 

and managers from ministries and government agencies
 

4nvolved in industrialization decision-making; sub-directors
 

industrial research institutes; key educators involved
 

in industrial training.
 

3. Would appreciate Mission inquiry appropriate host 

country offiLlals to appraise demand for course. If 

possible request preliminary estimate of number and type 

host country participants who might be notinated if PROP 

approved and invitation extended to submnit formal 

n,:ina:ions. A.so request Mission opinion on ability to 

attrnct top participants given following alternatives: 

ra) total funding provided AID/W under central conti'ct; 

b) Internaticn travel component covered by host country. 

4. Given need to make prompt decision on FY 72 funding, 

would appreciate Mission response by May 30. 

Cable Room; SEND TO LIST P
 

, \or .f 1 

http:serve.as


DATE SMT 

Demonstration Environmental Training Course 

REFERENCE
 
AID CA-88133
 

1. AID/w has now signed a contract with the University of North Carolina 

(AID/csd-3680 for the 11-week demonstration training course on the environ­

mental aspects of industrialization. The qourse is centrally-funded by the 

Office of Science and Technology (TAB) as a test and demonstration of U.S. 

capabilities for synthesizing and presenting to key developing country 

officials relevant information on t~he causes of, and alternative solutions 

to, environmental problems associated with industrial development.
 

activities. The course combines classroom instruction with 
 field visitations 

and studies at a large number of U.S. industrial plants which are carrying 

out operations similar to those encountered in developing nations.
 

2. The course is.designed for & maximum.of.30 participants, 20 of whom 

will be supported by AID. UNIDO will support the remaining ten. In view 

of the large number of Missions which responded positively to the request
 

in the referenced airgram for an expression of country interest, and our 

PAGL PA6LS 

Enclosures: (1) Application Forms; 
(2) Course Announcement OF[4h4Ar(2 of OfPict P N" 1 . WEV APPROVED all 

I I IrA/0ST: G. E. Schweitzer 
Bill L. Long TA/OST j 22418 8/3/72 ____hw____ 

IA/AID-J.Fowlor ASIA/TECI-R.Johnson SER/IT-W. Fullor SHR/ENG-W.Mann
AFR/DP-E.Donoghue TA/PM-F.Correl UNCLASSIFIED SA/IR-F.Lyvers
 
AA/LA-L.HIarrison cLAIocA,,oV 
 DS/OD-J. Chasrberlamn 

. 0.,,,o*It$bo (Do not type "low th,a 1s ) PiOnoT o 

3 

http:maximum.of.30
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AIRGRAM DEPARTMEN_ _OF STATE AIRCRAM
 
CONTINUATION
 

F UNCLASSI FED 7 2 OF 

desire for a broad geographic representation in the initial course, it
 

appears unlikely that more than 1-2 candidates can be selected from any one
 

country. However, since the anticipated demand may not materialize in some
 

countries, and because it may be possible to increase the number of
 

openings, we suggest that countries be encouraged to submit up to four
 

nominations in order of priority. 

3. 
Enclosed are applicatlon torws:'and course announcements.for.distribution
 

to appropriate institutions. Weare-seeking" participants: who are,..or
 

will shortly be, in positions to translate new.knowledge :into industrial 

policies and management decisions in their countries (e.g., second level
 

planners and managers from ministries and government agencies involved in
 

industrialization; key educators in industrial training fields; 
and top
 

personnel from industrial research institutes). AID/W will make the final
 

selection of p.rticipants in consultation with the University of North
 

Carolina, but we would welcome Mission recoamndations. Consequently we are 

requesting applicants to return completed forms to the AID Mission by
 

October 1, 1972, for subsequent rev.ew by the Mission and then batch trans­

mittal to AID/W by- Cctober 15. Announcbmenof-selected.candidates wilL 

be made by November 15.
 

4. In response to a question raised in Ref. airgram, a number of Missions
 

indicated that the host country is willing to pay international travel costs
 

for their participants. We want to encourage this and consequently have
 

not indicated in the &nnouncement that AID is prepared to finance
 

international travel. However, we recognize that other countries are not 

willing to provide such funds based on their lesser concern with
 
.
 rt-rrAce
, J Jlt,, c.-o~ n~lr~
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env're-al traininc. 
 Sinze a broad 4cographi -a ,-)r'-Fitat i[ri WOuLI1,t 

: :ua beneaf_-s, ".e are "r'.3r2d tc -over . ,..At.onatravel tr
 

t:. :x-d- 4ates 
in countries zould7h:c. trofit frt. tJi:initq uxpvrivII(t: 

a.d "'h
.zh have suitable candidates, but which will not otherwise participate.
 

Zonsequently, we 
request Missions to initially test the demand for the
 

couzse if 
 the host country must pay international travel and then, at the
 

Miszion's discretion, to indicate the possibility of 
 total support (including 

interr.ational travel) if at last one top candidate trom the country does not
 

or-hez-ise make application. 
First priority in the selection process will
 

be given to candidateq 
who will not require funds for international travel,
 

but it 
 is anticipated that many countries will not be represented if they must
 

provide these funds. 
 Missions can indicate funding requirements for each
 

candidate on the completed application forms to be transmitted to AID/W.
 

5. 
jNIZO has indicated its intention to support up to 10 participants and
 

annou-cements to this effect will probably be distributed through UNIDO channels. 

in the near future. 

AID. 1.$94It-oill 

PI#kr. well 



RZSTRIBU'lOh (TO FOLLOWVING HI5SSuwt5) 

__AFRICA 'Latin iwfa 
"air* 
Ghena 
Kenya 
Liberia 
Swaziland 
Tanzania 
UIanda 
Tunisia 

ASIA 

BurmaSurma 

India 
Indonesia
 

Nepal 
Philippine 
Thailand 
Turkey
Bangladesh 

Brasil 
Argentina 
Bolivia 
Chile,
Scuador 
Guatemala 
Honduras 
Nicaragua
 
SInaPma 
Paraguay 

PeruUrapaay 
aqa
 



APPLIlCATION FOR ADMISSION 

l1ntcrnailonat1P(rgrm infinvimaental Aspws or Induitilal Developmnent.- .
Depirtment of Environmnental SUices and Engineerin
Schooi of Mbllc Health, University of North Carollha 

IChapal Hill ' N.C. 275 14 
Atti: Ms. Chariole E.Hermann., rogrm CoordInator 

1.N a InFull; ...... o t
 
i',2. Daleot'birth:,tn...DyYr.
 

3. P or Birth: ..... . 4. countryoCitizenship , * o. . .at . food. 

5. Home Addres :4 ...... * * 0. 1 a 0 a * * * * 0 * Ca 9* * * * 0 0 * C a * 6 * * a C4 4 C SC 

..................................... . Telephone:. .,04' .... .. *.
*... oo....... 


6. MadriStatus: SUWg.....; aA"w ..... (No. ofchidrmen:. ... ) 

7. CoUlp or University Education:
 
Delree
Institution Address Award and Da1e 

*ii: e c 4Cee ge.*4 C0 *° ee ceeCCee. .ee.,c eee C..e. *eCC4eeee*CCC CC44 eC e• C.Ce eCCICoeC *C#CO*oC4o 

~ osee * ee e4 Ct c* e c CCCoee**oeoeoe o 4CC | *eeeoeCee eceeee. CC.C.CCC. 

ICCCeeCo eoeoeeoeooeecc 
 e•
 

6. Ep.Mednco Record (List most recent employment tAnt): 

A. Position:t 

Name and Address of Employer: 
C C * e * 04CCCCC4C .4 aC0A, C...... C 0 a 0 0 0 aa 

Bief'Job description: .4 44# 9 of.....to of 00#0ece~ceec.~~ CCC Cat e4 C C C goo, so....CC 

#0 ofee off #eee61o~ 0eoto o eo11 6 e 05#e @ eo e o o$ ife #$#se t l too ff e $ e feet #0 o to* e0 o at of 66i 

a.hposition:., ", . ...........,.,. . . C,,.. . C.. ...... C. C., , . C. .
 

)ob Decnlptn: C to C #to# CC C CCC feecC feesCeCCC CCCCCCCCCCCCCCCCC 
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WbDcs 	riptL'n orfP ,tuit ........ . .. 999.99 9 .. ,
Fitlds)of Iiterest: , ....,......9............ .... ... 9.
 

10. 	 Appui.'s'Description. of English Ptoikiency: 

ReuJitdqAbIliq); Ev.lUtft ..... ; Good.,...; Fair ..... ; Por.. 

SptinAbibi) eclent...... d.....; 
0
; Mm ......G o; Fair.....
 

....~ n Abiy Excellen...... Good ...... Fair Pow
 

II. 	 Spois.inh;p: I have contacted the foullowing in rfead to financW sponsorship: 

L.S. Aency for Intemuntonal Development ..... ; United Nations Itdusilal Development Orpaization . i 

Dt cr 

1$ NanmessiAddmbso(Nons(2)tobeContactedsR(ifelreacgin evute aNeednd: ................. 

12.~v I oAc'ompnyYoujfirny:...................
 

14. 	 Mdtdunal Information Required (please at; jwh): 

Photograph. 

Awittn stateument concerning what you hope to addeve from your trainingin the U.S. 

.Jf 	 ............. ...... , . ..
15e,e4rnn ~tt AddtionlInrolnation: 	 9......o..,.,,....9.0,..,9..... 

DOMft 00#40 0 6 #0 to~*APPLICANT'SSIONATURP....... $its119e0606#1404
00 08*9,.,....,, 



ANNOUNCING AN 

International Training Program on the Envronmpnt.al Aupuctj Of 
Indutrial Development (IPAOi) 

January - April 1973
 

University of North Carolina, Chapel Hill, North Carolina, USA
 

UNDER THE JOINT SPONSORSHIP OF: 

Department of Environmental Sciences and Engineering
 
School of Public Health
 
University of North Carolina, Chapel Hill
 

United States Department of State
 
Agency l.or International Development 

United Nations Industrial Development Organization 

COURSE DESCRIPTION 

The purpose of the course is to train senior personnnl Zrom
 
developing countries in the identification and analysis of, ind
 
alternative solutions to, environmental problems associated with
 
the siting and operation of industrial plants. The area of instruction 
will cover the impacts df industrial development on the environment and 
will include: (1) the impact of the facility or development on thu 
cor.nunit-' and regior in~which it is located or to be located, Its air,
 
water, soil and people; and (2) the impact of the product as it is
 
used, and ultimately disposed of, on society. The intent of instruction
 
is to prepare participants to idt.ntify and solve these types of en­
vironmental problems for both proposed and existing industrial facilities 
ond develoamuents in their parent countries. Upon completion of the 
program, participants will recieve a full set of re!source materials and 
course documentation. A major component of the course will be a series 
of field visitations to industrial plants in the U.S. to study the 
technology, methodologies and policies currently being utilized to 
build environmental safeguards into industrial operations. 

http:Envronmpnt.al
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COURSE CALENDAR 

January 20-21 Reqistration and Orientation Chapel lill 
la::uary 22- Classroom and Laboratory 
March 3 Instruction Chapel Hill 

Xzirch 4-18 Field Instruction at 
lrtdus trial Facilities 
Heavy Industry Florida, Alabama, 

Light Industry 
and Louisiana 
North Carolina, south 

Mechanical and Electrical 
Carolina, 
'Lennh.ste, 

and Georq ia 
Kentucky, 

Engineering Industries and Ohio 
March 19-25 Intensive :valuation of 

Selected (by participant) 
Industrial Operation Field 

March 26-31 Preparation of Environmental 
Analyses Chapel Hill 

April 1 rravel to Washington, D.C. 
April 2 Review and Evaluation of 

Program Washington, D.C. 

ADMISSION RE.QU IREMENTS 

- Active involvement in the planninj and/or manajerial aspects
 
of industrial development 

- AA engineering or equivalent degree 
- Ability to ccmmunicate competently in Engli *h 
-
Acceptable to both University of North Carolina (UNC) and AID au to
 

academic admissibility 

ADMISSIONS PROCEDURE
 

Applications for admission should include the usual biographical
 
data, including information as to present occupation and title, and,
 
where possible, a transcript of college grades. An applic-ition farm,
obtainable from AID issions,should be used. Application forms should 
should be comoleted and returned to the AID Mission by October 1, 1972.
 

FTI'ANCIAL SUPPORT 

For pat t*icijant.; admItte(d to thub Iro(Iram, ALD will finantce: 

- Field travel in USA required by program 
- Subsistence - Housing and meal allwance 
- University tuition and fees
 
- Book Allowance 
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HOUSING OF PARTICIPANTS 

UNC will arrange housing for participants, two persons to a
 
dorritory room. UNC will assist in arranging, but cannot be responsi
 
for housing or travel of participants families.
 

SELECTION OF PARTICIPANTS 

Course size will be limited to 30 participants, 20 of whom 
will be selected and financially supported by AID. UNIDO is pro­
viding support for ten (10) participants, and application for these
 
awards should be made through UNIDO channels. Priority will be
 
given to senior government officials and educators who are actively
 
involved in industrial planning and management within the framework
 
of their present responsibilities.
 

PROGRAM DIRECTOR 

Professor Richard F. Cole 
School of Public Health - Dept. ESE-UNC 
University of North Carolina 
Chapel Hill, North Carolina 27514 
Telephone: (919) 966-2120 or 2129 

PROGRAM CONSULTANT 

Professor Author C. Stern 
School of Public Health - Dept. ESE-UNC 
Chapel luill, North Carolina 27514 
Telephone: (919) 966-1370 

PROGRA.M COORDINATOR 

Ms. Charlotte E. lier-nann 
School of lPuotic Hlealth - Dept. ESI-UNC 
Chapel lill, North Carolina 27514 
Telephone: (919) 966-2120 or 2129 
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UINIDO ANN OLNCEMEN* 

IU-PLAUT GOUtP TRLAflJIZ P2C)ORPJO ON TM 

MNIRO1D=MAL A=W~TS OF IN7.!31'RIAL I~VzLOP=Z? 

Co-epon.9orcd by ilia I.?.ited NIaticni'
 
Indutrial Pcvolojpment Orgm~i-!atlon ani the Ag~ency
 

for Intornational Development, Uaiited Stiitcr9 Uopaz'tuont
 
af 3itato, to be hold in tho UZA
 

22 January to 4 April 1973 

U~"rouMrni nsiiyyn- of trinin'-

The prorre cooponoored by the Unial Nations Inditutrial. 
Doveloprment Or I!1aination (wawD), wmi or'-nizcrl by the tinivorcity of 
lorth Czarolinai, io one in2 a corio3 of UiIa~' in-plnant !;:oup trainint, 
proz-rewes for hi:cher industrial pernonnel from dovolopin';, countriou. 

UM7DO Me 1Iitiated these in-pl~ult c~roup tmi1ntn:, pro Iw'uja in 
1ndrixtialicd ccuntrio3i &nd or.7ani-,r1 them~ in CO-kOLvation tvith 
govornu--nttl .tuthoriticia and induatriail entorpriioo iini osier or,,-ui.-r.,1Ant1 
who provile thxo required trtiningr ftn.ilitiao nd theo orvicis of quulifiol 
toobnioal pnrontincl. 

The bac o bj~otive of the pro r--vA i to provido the rnioi-.:,ntn9 
in a reohtivety nicort timo, wit'i cnnco'ntr.tr I rr,--ctinal c7-rnridinco rtn. 
to up.-,rade thctiir thoarotc31 knowl:z,,,, iA ~J o.' th' r' rt^J 
a3p00t3 of i:luutri-Al deolopment c,.nl alliol irI.).1octat hy Civincg th 
pairticiptento th3 pocnibilit, to w:ork mzil atn.kv uflaoz' o:oo oa' continuoci~ 
cuporvimion of experionco"'opociali3ts in thocto fiold. 

http:cnnco'ntr.tr


4 

-46­

,tho proZra~o wil.l conisit of three parts, iiu.e11yi 

As 	 A pro~ramo~ of clwnoo~a and labor-r~ory ttruattou (C-Vppozi..%t4ly
 
nix wee.1m) sthich idl dca1 with nubjeotesmuch ORU
 

- Atr enviramii'enti "ypsof pollutanta, tbhoir efrctop ziezzuring 
=-I fMoitnriu ;, 

-water supply': qualityr and quantity requirvoemnts, itoring and 
intorrolatioiahip of various %won. 

- Liquid wata its nature, effts ad mewmnnta and monitoring 
of pollutamte. 
Solid wautes its 4taposal and rooovry =1 rruno of -.U1Uuablo rAtorialso-

r4.ots of Wuaitrisl Development on the Comntys 

- Control Tachnoioff for asoust liquidl anl solid woatos. 

- Oi0.=Lation for unvirannental control# lej;iliitiono re'jtlatiou 
rxi stciidardoe 

- Propzi'ation oi' 1Enircon al Awlitso 

to r.11 p'!rticipwitriI~ltn 	puAr of the training~ proglrmw~ will %' :o i 
The .O)J#,tivS of this part of the rrogre.?tInA Wo )tovidolbhc prrtioiputn 

in onvIroanlintal,tviti 	r. co.mpro~.'tive h'owlodC* at toohniquas ani mithods uao 
icao"Io to propsre the partto vtfor the ('1.~l inuitivide~ocontrol. It 1. 


when toetrniques anA mothols of control ane stultilin opeolfic inauntrio
 

The finid instruction will have a Juration of approximiately throe weoGo 

Durint; tOn finis tw:o vooks the CmuIp of p-V. olpoanto iuill, lie oplit 
into tlireo jroupup cach wCup will ituly indiwtria to thoiw oun field of 

'rho followina g;&'oup are s4,l5NaOG, but ooul-1 bo olterol dopendina
 
an the Ultiziato C=ojaition of tbe 3e0iUP of patinlitintn.
 

11namrJ.Ar rLrz o2oonetrat ine on onvhironmeintst problomu of 
jUter # aC,33*t. fortlitmor an-1 pulp intuotrios An 

- ~onwtratig 	 on anv~ronxntal prlt.) 
"*;'Ituro# bich~ eWE f. prooaair LaiiLWtrLac. 

.n-rt,! ,.vU2c3fl@ntratin6 on eaviroml',31tal pisoblumn of' 
1W3%4f ,rivlu r~ali d uzui equaiwn mauauii4 

http:11namrJ.Ar
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Laoh Croup ,ill v1sit a rumbor of plants, tho onvironmental r'c.latory 
a anoies (Btr-t- end city) an.l the offico of an engtncorin, orani:ation 
epeciali-iug in onvironontal problems. 

Iluring the thirl weak each participant would bo "3oi. o to ono of 
the plent- an4 or'--:ni ationz vioited. 7ho aimi of the etuily is that each 
pU'ticipant will ! -O an in-;c;th stuy oi the onvirom.mntal problems and 
their eolutiona of t.t plant or of a proposo 
now plant of currout concern 
to the orm.izztion. Thoce n 'immento,so fair ao possible will be made to 
meet the inividuil interest of each particit)mnt. 

The neeinee are requested to inlicate clearly in which of the three
 
groupi t'xey want to be placel a3 well aa thoir opecifio intere for the
 
inlividual ono wo: 3tuly. Th:o prorzi mo rnanagc.mnt will take into aooount 
r-V priority liat in; 4lvmi l.ZI the nniinooa but cannot Cuwc tee that it 
could coply wita all indivia-aml wishes. 

Tho laot 1.,woek will bo reservod for the preparation, under supervioIou
anCA Ci- ce, of a finml report on the fiold instruction as well a" review
 
an. cv;.I--ation of tho prograxe.
 

T.tm progrm.e will be hold from flondayp 22 January 1973, through
 
Volnoz .v, 4 April 1171. Partioip:.ntv are e.xoctel to leave their home
 
countrios in tizo to arrive in 
 the C(hapal Pill, ::.rth Carolina, U3A on 
Saturr1y', 20 Januairj or, at the lato3t, j uiay, 21 January 1)73-. 

'.Ao theoretical pror..-ze to be held at tho Itivortty of North 
Carolma, Chapol a21, ULA id will be or-xni!oI hy tIhe Pu?.'J-t-unt of" 
,Tnvi.;: , ntal :ciecn,:o - ., ;c:'ool of Publio HIcalth of this,.n.'ineori 
Univ(,r'..y. 7ho fiold liatrmrction will b9 oonductul in different parts 
of tho U3A. 

Ten fellow3hi-s will be nwardod Iy MUIO to noainsom from nelected 
dc:'n'l7i:,.-countrILo, in Atfrli, ,aim an.t the Far 2it, !±urope en thO 
I:i2.lIo . t r,ui tin I"arI -.' over'. rit arc r.-' . .1 ) n -*.^i,un t-Ithi' o ,"w II'. te. *.'o A. cr, for Tntern::tional "ovnlopmont will cponnor 

7",o rc',nili i.ten nhould h-'e a untvoi'ity dc-roo in u tnocic-l field. 
They v i.,'l ba c '1010 I brlovor.iont a'jt'ioriti-.i or in.htmtrinl rrnoarrh 
inutit ,.Ivt,, or 1':uitral c;itrprtto or rjrporatinn in their I .s countrion 
at a (U;T4cCittl y :al,' lovel to inrlamn-o InIutrilirftion I:ollnio.1 of 
the couitry. J 'r.lcni w'itlvut a univnO-ait:i do.'ree c~ull b conni-lored for 
pnrtitr;.tion provlio,. thnir rs'tt'al erm.:ioncn nnvl their pooltion
indioaitn that they are a~le to follow the prjcrao, 
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Tbo tra~ining~ prw-roaio ic not bound to av~ opvI1i*±Oi eoctor or" IinAastri, 
~- nvirooNmt-1 -con~trol - ic ir.n%%iaared a field of-i'ti o~m and--nnplioale

to 	mny ):1rd or coctoit of ntj 

tflIDO Vtill, in co-opor.ation with tho proer=-%io director# oeloot 
tolloilt3 frm oimng7 the nomirzatiouia rrmi3vod, giviwv dito :erd to Tz'oesonal 

* 	 qualliiatimpoloyal of oxperionoe andt other rolova.nt oonaidoratioaa. 

r;zrtio1;anto ii &Ittond the progcrumo In an Wnividual capacity althouCh 
* 	 thoy have boa official ly nowdnatod 1t, tthoir rempootii' Goverwmontao Thoy

undor'ake to attcmL the iAolo of the training pro~ramio aooortling to the rules 
ciii roulatioao laid do= for'thair training and the cohadulo prepared by
the how; au~thorties. 

No pr -,m ii bo conducted In ):njlisho Conuoquntl)' m,vry Cood 
co=an± of Itm~;~:l~hln: in aboolutaly nocomitory. A-3phtcatne from' 

rn-~~hi~i p~.in~caimt*1'o ill hwova to take a 1M.1E2mO toot add to 
a W.t'"otary l;.a,,ootionts botoro L~b4T conzislorel coh1-iblr. 

tanrt *zV%folloltmivo.Airaal 

Pinaloal =4 eaizuLniatrative irranGmmoate for the fellowship holders 
lULl to aa fohloiem 

a) 	 towit-trip ocono;7 olnuo air trmaportation botwoon the airport
of' doutr 14t;i . t1 In Off U.1 (...........):Inz ho country .U11 M34. J0 

*.ist' U L 	 sin ~ 	 oitsi at ~ i~r~f;..UJtf,. the 14itol
IIALmai Lnl1..4 ca q rooaviim.- toohziaL r.-miatmces 

b) B~r mil lo -Int; during the trnng ;-rioJ. 
a)An cluo;.4vctu~l n~lot-moo for booko and m~ 41oi'aoo for Out-Of-lolmt 

d) 'frcaiun: oat of theo prarmwe
 
* o0)!ntorwml trrmxo ralmot 10 the traininC pw."Tatme
 

a) All 4xrcn in tho hojo country inoicntr. to travel cbro:A# 

iiiooulatli r~at ot.iKr t'w'h ninwiolweo..a i1is t4j ua*l ms Iiiom 
twavl 'to nAr.. frou %be airport ot 4opwtu@%in She ho:* count?7' 

b,) 	Sil*t PAI othor bimol'Lto for the tollom~ durinS the porlodl
of the tea-ininz P10w~ekne 

http:rolova.nt
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a~) Co3tu Lnotw4 br follows with roopeot to travol Inu1'anca 
b) Ca'ormtton in tho 0Y04t of donith or diAity o' follow 

in c==io ulth t1hotr Atondliil tho tra&Lniug prsas 
o) .a*3 or or dimwo. to Parsouml property of follows while attenling 

the tr*4ntznC, prg = 
4) Purcha-o of porcmdn bolw1.7InMO mv oocponatioi for wmpr~~ 

CAwCC4 17j Climatic or other mation 
o) Travel or mv otber ecots i naurrel IWderan'iUats who ai1,jit 

WOMKVt~ or vJiutt Ihe tnlqso duin'g tho triniam ro"Loe. 

hZMI~ PmrtioiPat will note ti 

6"' fr47i11ti*3 for lbs fAo"rr'!.'timf of 4opealantn are 
£vailcbla as the University of Ifoa'th Carolina 'will ags",
houaing for ths, partioipanto, two pegum to a dormi~tory? wmo 
ratini;uto ano thm&ctmgnly alvic*L NO? T0 IIAVJ' O*;mtX3,0? 
14=33 *'AIZ ACCOMIWt 7..t 
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APPENDIX C
 

CLASSROOM AND FIELD TRIP PROGRAMS
 

NOTE: This material has been excerpted from the final report of 

the University of North Cavolina which bears full responsiblity
 

for all "comments" and annotations.
 



An annotated classroom schedule is included below. The lecturer's
 

professional affiliation, an exulanation of the topic discussed in the
 

morning session, and an explanation of afternoon activities is included.
 

CLASSROOM SCHEDULE
 

Date and Lecturer Sessions
 

1. 1-22-73 Introduction and Welcome. Mr. Leak
 
discussed "Industrialization in the
 

Provost Morrow, Dean HarDer, Dr. South," paralleling its recent indus-

Okun, Dr. Hinote, mr. Long, Prof. trialization problems to many problems
 
Stern, mr. Leak in the developing countries.
 

2. 1-23-73 Morning: '"ater& Industrial Development."
 
Discussed sources & quality requirements of
 

Dr. D. A. Okun, Head, Dent. ESE, water for Industrial use & the importance of
 
School of Public Health, TNC-CH controlling and monitoring industrial wastes to
 

prevent contamination of potable water sources.
 

Afternoon: Discussion of same topic.
 

3. 1-24-73 Morning: "The Environmental Problem." Intro­
duced concept.of expotential growth of popula-


Prof. Emil Chanlett, Prof. of tions, power, resource use, & pollution via-a-

Radiation, Dept. ESE vis assimilative capacity & natural constraints
 

of the physical environment.
 

Afternoon: Discussion of same topic.
 

A. 1-25-73 uorning: "Planninr for .ater Yanagctnent 
Projects." Discussed the criteria that should 

Dr. D. A. Okun, Reid, Dept. ESE form the basis for de-islons on the extent of 
School of Public Health, OTC-CH mechanization & automation to be incorporated 

http:concept.of
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Date and Lecturer Sessions 

1-25-73 into design systems for water and wastewater 

treatment plants. 

5. 1-26-73 Afternoon: Discussion of same topic. 

Dr. Don Francisco, Assistant 
Director of LNC Wastewater 
Research Center, and 

Dr. Linda Little, Associate 
Professor of Environmental 
Biologv, Dept. ESE 

worntnA: "Nature of Water Pollution." 
Introduced concepts and definitions of pollution, 
ecological diversity, and the potential of 
wastewater treatment plants to handle different 
industrial pollutants. 

Afternoon: Field trip to ITNC Wastewater 
Research Center. Good tour of laboratory 
facilities and demonstration of pilot plant 
projects. Discussion of current research being 
conducted at the Center. 

6. 1-29-71 

Dr. Don Francisco ancd Dr. 
Linda Little 

Morning: "Effects of Pollutants on L.ife." 
Discussion of effects of different industrial 
wastes such as oxygen demanding materials, 
and lake nutrients on aquatic flora and fauna 
and methods used in their control. 

Afternoon: Field Trip. Good tour of labaratorv 
facilities and monitoring and chemical dosing 
procedures at Chapel Hill Water Plant. 

7. 1-3fl-73 

Prof. Ceorge Barnes, Prof. 
Emeritus of Environmental 
Enzineering, Dept. ESE 

Morning: "Industriai Waste Surveys." I)iscussior 
of general kinds of industrial wastes and their 
contaminating effectq: identifying industrial 
wastes, and some specific casees of indu';trial 
problems & remedial measures and costs. 

Afternoon: Discussion of same topic. 

R. 1-11-71 

Prof. Ceorge Rarnen 

Mornin: "Meastirement/monitoring of Pollutants. 
Discussion of instrumentation used In monitoring 
industrial waqtes and ipproaches to organizing 
industrial waste monitoring program. 

Afternoon: Discussicn of same topic. 

9. 2-1-73 

Dr. Robert Baker, Teledyne-
Brown Consulting Engineers, 
Huntsville, Alabama 

Morning: "Trace Organic Contaminants." Intro­
duce etiology of taste and dor problers in 
water supplies in dcveloping countries, tech­
niques used to detect :ontaminants & approaches 
to eliminating contaninants. 

Afternoon: Discussion of same topic. 



0 

Date and Lecturer 


1i. 2-2-73 


Dr. Paul Busch, HMalcolm 

Pirnie-Consulting-EninO-rs,-

White Plains, N.Y. 


11. 2-5-73 

Prof. A. C. Stern, Professor 

of Air ltygien,, IIC-CU 

12. -6-73 


Mr. Carl Zollore Air Quality 

Division of Mierorology, 

NERC, EPA, N. C. 


13. 2-7-73 


Prof. Lyman Ripprton, Prof. 
of Air Hytfiene, e1, and 


Dr. Joan French, ReseArch In 

pidotmiology, Division of 

Htmin Studies, NFERCO RVAg
 
N. C. 


14. 2-8-73 

Dr. Harvey Jefferies, 

Assistant Professor of 
Air Hylieno Ul 
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Ses
sIions
 

Mornina: "Control Technology for Industrial
 
WaterdWastoamer." Prientation of advanced
 
treatment process alternatives for industrLal 
wastes vwth -recommendation-on-. ,ng ­pla cost# 

and spphistication level suitable for
 
different situations.
 

topic.
Afternoont Discussion of sam 


Mornia: "Introduction: Air Knvirotuent, Air 
Pollutants." 'Discussion of elementary terms 
and sources of bibliographic information 
concerning air pollution and industry.
 

Afternotns Discussion of sae topic. 

Fiornin: "ranirt & Diffusion of Pollutants." 
Dscussion of role of moteorolopy as the link 
between sources and receptors In the air 
pollution cycle and examples of elementary 
diffusion problems from industriel eources vith 
implication to industrial siting and zoning. 

Afternoont Discussion of same topic. 

m 1 'Effects of Air Pollutants on Life" Humans) and on Property *?,"onto, gAnials, 
Discussion of short term an long term effects 
of specific air pollutants on different life 
formls approaches to doin research inthis 
area, and implitcations for industrial toning 
and pollution control. 

Afternoons Discussion of some topic. 

Nyj lM'"Heasuroment /HonitorIng of Air 
Polutants." Discussion of instruments cost 
and use inmeaosurein8 spoeific gaseous and 
particulati air pollutants and approaches for
 
setting up a monitorieg system for stationary 
and mobile sources. 

SM field Trip, Very tood tour of 
--rhL . C.Vastevater Research Plant, 
Discussion of idustrial vastes present inplaz:i 
influent, requLrients for industries to "pre­
treat" vastes, ad tax sureharges on Industrial 
wastes discharged to the Durham City Plant. 
Tour of laboratory faLilities.
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Date and Lecturer 	 Session
 

15. 	 2-9-73 Morning: "Control Technology for Particulate
 
Air Pollutants." 1)iscussion of the instru-


Mr. Dave ttemenwav, mentation cost and use in particulate control,
 
Ph.D. candidate, ESE using examples of specific industries.
 

Afternoon: Discussion of same topic.
 

16. 2-12-73 	 Mornin: "Control Technology for Gaseous
 
Air Pollutants." Discussion of magnitude of
 

Mr. Joe Sickles. Air 	 the problem in industry and the general tech-
Quality Division of 	 niques for controlling emissions (absorption,
 

Meteorology, NERC, EPA, N. C. condensation, combustion, adsorption), costs,
 
and arplication4 In U.S. Industric;. 

Afternoon: Field Trip. NIERC, 1:11A, N. C. 
Cursory tour of f ac i II r Iw and (i! cuss ion of 
EPA func t Ions; and :,t i vI t Ies, I ndust r I a I 
survey proccdures, special air uuality studies, 
and economic impact of pollution control. 
Although topics covered were pertinent, 	 aft. 
session wat. not enough tine for adequate 
coverage. 

17. 2-13-73 	 Morning: "Effects of Industrial Development
 
on Comnunitv Health." Discussion of short 

Prof. John Cassel, term 	epidemiological studies in U.S. of effects 
Head, Dept. of Epidemiology, of specific industrial effluents on communities,
 
School of Public Health, and the health effects of mass migration to 

VNC-Cl urban areas In Industrializing areas. 

Mr. Tom Alspaugh,Water 6 Afternoon: "Environmental Problems of the 

Air Resources, Cone ,ills Textile Industry." l)iscuislon of stite and 

Corp., Greensboro, N. C. federal effluent standards for the textile 
industry, the costs and difficult len of 
install ing pol lut Ion cont rol eqttipmenrt in an 
old plant. 

18. 	 2-14-73 Morning: Field Trip. Sclilit? lrewery, Winston-
Salem, N. C. A cursory tour of the brewery 
proceting techniques with minor emphasis on 
pollution control proble ri and technology used 
to control effluents. 

Afternoon: Continuation of Field Trip.
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Date and Lecturer 	 Sessions
 

10. 2-15-73 	 Morning: "Effects of lTdustrial Development on 
Comnunity Noise, Transportation, School Systems, 

Dr. William Mlernvk, Recreational Facilitiec., etc." 
Director, Re ional Research 
Institute, University of Afternoon: Discussion of same topic.
 
West Virginia
 

20. 2-16-73 	 Morning: "Solid Waste: Disposal & Recycling
 
(Recovery & Reuse)." 

Dr. Aarne Vesilind, 
Assistant Prof. of Afternoon: Field Trip: IBM, Research 
Civil Engineering, Triangle Park, N. C. fursory tour of plant 
Duke University where parts for computors and typewriters are 

assembled, followed by short discussion of
 
IBM's environmental programs and standards that
 
must be met. The program, in general, was too
 
superficial.
 

21. 	 2-17-73 Morntng: Field Trip: 4rightsville Beach Test
 
Facilities, DesalrtIng Plant, Wrightsville
 
Beach, N. C. Discusicn of newest technological
 
processes and alterratives to desalting ocean 
and brakish water, .nd costs involved, followed 
by tour of facilities. Tour was quite 
satisfactory. 

Afternoon: Continuation of Field Trip.
 

22. 2-19-73 	 Morning: "Introduction: Occupational
 
Health." Hitory of occupational health in
 

Dr. David Fraser, U. S. industries and the implications of
 
Prof. of Industrial present national legislation to U.S. Industrie--

Hygiene, ESE health programs, with several specific
 

examples.
 

Afternoon: Case Study of United Class
 
Limited, the decisions facing the corporate
 

management concerning the need for plant
 
Improvements in the area of occupational
 
safety in a very old factory. 

23. 2-20-73 	 Morning: "Standards for Plant Environment."
 
Dicussion of present threshold limit values
 

Prof. Benjamin Ferris. for tnduntry approaches to the prevention of
 
Prof. of Environ. Health occupational disease through control of airborne
 
& Safety, Harvard School toxic substances.
 
of Public Health
 

Afternoon: Case Study of United Class Limited
 
cont Inued.
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Date and Lecturer 	 Sessions
 

Dr. Raimi Ola Ojikutu, 
Woodrow Wilson Scholar, 
Smithsonian Institute 

Evening: "Focus on the Human Environment 
in Africa." Discussion of the need for 
regional cooperation on the problems of the 
human environment in Africa, specifically ad­
dressed to environmental standards and 
management and protection. 

2. 2-21-73 

Mr. Grovvr 
1v, ienl r, 

"renn, 
.:1SE 

Industrial 

Morning: "Sampling Methods." General 
analytical approaches far identifying, 
sampling. and controlling toxic substances 
many exarplt.; itcluded. 

with 

Prof. Curtis Mc:Lauhlin, 
A Fs c. Prof., rchool of 
Businesq Administration, 
UNC-CII 

Afternon: "Busiioess and Industry." The role 
of the professional in influencing more 
environmental awareness in his Industry and 
government. 

25. 2-22-73 

Prof. William Burgess, 
Prof. of Environ. Health 
Science,;, Harvard School 
of Public Health 

Morning: "Control ,4ethods." Discussion of 
alternative approaches and costs of control 
methods in example industries. 

Afternoon: Case Study of United Glass Limited 
continues. 

26. 2-23-73 

Dr. Leonard Coldwater, 
Prof. of Industrial 
Hygiene, Duke Univ. 

MornIng: "Model Industrial Hygiene Program." 
Introduction of principles of industrial 
toxicology, basic terminology, acute and 
chronic effects, and the role of WH1O in 
developing countries undergoing industrial­
izat ion. 

Afternoon: Case Study of United Glass
 
Limited concluded.
 

27. 	2-24-73 Field Trip: Texas Gulf Industry, Aurora, N. C.
 
Discussion by environmental staff of the air,
 
water, and solid waste problems in the phosphate
 
mining industry, technological control alter­
natives and cost investment required to meet
 
federal standards. Tour of mining facilities
 
and sulphuric and phorphoric acid plants.
 
Excellent program.
 

28. 	2-26-73 Morning: "Environmental Legislation,
 
Regulations, and Standards." lntroduction
 

Prof. Millton Hlearh, of basic leRal terminoloRv and Judicial system
 
Assistant Director, N. C. in the V. S. illustrated with environmentally
 
Institute of (overnment oriented examples. Discussion of the Federal
 

Water Pollution Control Act amendments of 1972
 
and the Clean Air Art puhl!shed in 197n.
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Date and L.ecturer Sessions 

Dr. Gene Zeltmann,
Environmental Planning, 

Afternoon: 
Electric." 

"Environmnental Problems in Ceneral 
Di'scussion of standard. affecting 

Gas-Turbine Division, 
General Electric, N. Y. 

General Electric concerning emission control, 
the attitudes of the Industry towards consid­
ering environmental factors, and the changes in 
design and location of power plants to meet 
new standards. 

Dr. Mike Foster, Director 
Division of Navigation 
Development and Regicnal 
Studies, TVA 

Evening: "Environmental Considerations in 
Industrial Siting." Discussion of how industry 
is being seleited and sited in TVA's Timber­
lake project and the enivironmcntal planning 
for the Harriman-Rockwood Corridor, another 
TVA project. 

2 ° . 2-27-73 

Prof. Eugene 'c.Tkin, 
Assistant Prof. in Environ. 
Engineering, ESE 

Morning: "Envirotunental Audits." Emphas!s 
on organizJ2 a proirran ro ,valuat, all 
environmental considerations in Industrial 
prograns and develoning ,acoriprchen.Ive 
environmental impat stiaterlcnt. 

Prof. Curtis McLaughlin Afternoon: "&,,,in,.s TTndutrv." (ontin­
untion of discussion of the role of the prof­
essional in itifluencing environmental awareness 
in his indu,;trv and governmetit. 

30. 2-28-73 

Colonel Trayers, Senior 
Staff Member, (",un:il on 
Envircnmental Oualitv 

Morning: "The CounLil on Environmental 
Quality and the National Environmentnl Protecti( 
Act." Discu-..;ion of the origin and functions 
of the CEQ aid thu role of CEQ and EPA a-, 
relates to NIPA. 

31. 3-1-73 

Dr. 1. A. Okun 
Dr. Jean Schueneran, 
Director, Control Programs 
Development Div., NERC, EPA. 
N. C. 

Morning: "Adninistratlve, Legal, & Organi­
zational Developnent." Dr. Okun discussed 
the topic using England as a case study. Dr. 
Schueneman discussed the topic using Air 
Pollution Control in the U. S. as a cnse study. 

32. 3-2-73 

Mr. James Fitzpatrick, 
President, Environmental 
Analysts, Inc., N Y. 

Morning: "industrial Devvloiment for the 
Environmental Field." Discussed the necessity 
for a multidlsciplinary appronch of a 
consulting engineering firm in environmental 
impact analysis. 



APPENDIX V " Field Itinernry 

for .ch Industry Group
 

Heavy Industry
 

Date Visit 	 Commnts 

3-5-73 Department of Pollution Discusnion of th, role or thilDept. i,
 
Control, Tallahassee, Fin. monitorfn, and enforc1n treleritl Ant
 

sate sitnti.rdsir nI d'no ration
lI;t 	 r anta 
storage ndI ret r ivul sivrt,et. 	 (;omtd ir,,.rnm 
Aimend At cenv Irsinmeita aii; ann r 

3-6-73 St. Joe Papor Co. 	 Discunsion or environm.nIal problvm In ttir 
Port St. Joe, Fla. 	 paper Industry, cost of liollution control,
 

attitude of industry toward onvironmental
 
concerns. Tour of plant ,mphaihlng 
pollution control equipment and tour of
 
Joint city-industry waste treatment plant.
 
Qualified staff available for good discussion
 

3-7-73 Wellnan Power Cas, Inc. Slide presentation of the activities of the 
lakeland, Florida 	 consulting engineering firms followed by 

description of alternative control desgns 
and costs emphonslsinr air (uission control. 
Very good prmtrom Aimed at planners,with 
technical barhUprounds 

3-8-73 Farmland Industries Discussiun by qnlified otnrr ronceriiing 
Bartow, ViA. the onvitunmental standards and problcem 

facinl the fer llxer ind.o¢.ry And type and 
costs of saulomunt used in that plant. Tour
 
of entire factory Including.procoss and
 

*" 	 pollution control equipment and water treat-" 
Mont systems. Good program for plannors. 

* 3-12-73 Air Pollution Control Discussion of thw oranIRntlon and function 
.Progam, Jefferson of the Health Department ant how it 

County Health Dept. relates to other utato and federal environ-
Birmingham, Ala. mental control arencies. Cane studies 

discussed of onvironmontal erine and 
solutions in the area. Tour or monitorint 
stationo. Very good pronram for planners 
destrinR to know xoneral or"nizatJonal 
approaches to air polltion control. 

http:ind.o�.ry


Heavy Industry Itinerary 


Date Visit 

3-12-73 Line Star Cement Co. 
p.m. Birmingham, Ala. 

3-13-73 American Cast Iron Co. 
Birmingham, Ala. 

3-14-73 Humble Oil Co. 
A.m. Baton Rouge, La. 

3-14-73 Kaiser Aluminum Co. 
p.m. New Orleans, La. 
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Comments
 

Thorough discussion by qualified staff of
 
environmental problems, mainly air and
 
industrial hygiene, facing cement industry.
 
Plant did not have pollution control equip­
ment installed, but explained the future
 
program and costs of inRtallation and
 
maintenance in an old plant. Tour followed
 
discussion. Very good example of added
 
costs of installing pollution control tech­
nology In a small old plant.
 

Discussion of air pollution control equip­
ment, costs, and federal standards that
 
must be met. Good example in an industry
 

that has good pollution control systems In
 
water and air installed and functioning.
 

Very complex, sophisticated, and costly
 
environmental program making it out of
 
reach of many developing countries.
 
However, very good example of environ­

mental planning in a large industry.
 
Good program for planners.
 

Very complex, sophisticated, and costly
 
environmental program making it out of
 
reach for many developing countries.
 
Very good and thorough dlqcusnion of
 

envtronrtaI PI nnninr, c'stM, At toides 
toward polluttiun ,onLrol and demoistrat Icin 
of problems nnd vontrol. Good progran, 
for planners. 
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Light Industry
 

Date Visit CoWentm 

3-5-73 Mecklenburg County 
Health Department 
Charlotte, N. C. 

Discussion of role of the Health Department 
in environmental surveillance and the 
different programs of water, air, rodent control, 
etc. included within the organization. Good 
program for planners. 

3-6-73 Cone Mills Industries 
Greensboro, V. C. 

A varietv of topics dealing with textile 
wastes were discussed and demonstrated, from 
government regulations to practical application 
of corrective measures. Excellent visit for 
the purposes of the program. 

3-7-73 Thomasville Furniture 
Industries 
Thomasville, N. C. 

Discussion and demonstration emphasized, 
perhaps too much, the dust and SOX control 
problems, while too little time was spent on 
discussion of standards and costs and the over 
all coordination of environmental problems. 
Visit would be quite adequate If emphasis were 
changed slihtly. 

3-8-73 R. J. Reynolds 
Tobacco Co. 
Winston-Salem, N. C. 

Thorough dincussion and demonstration of 
environmental standards and control of air 
quality, liauid waste, occupational hcalth, 
and solid wa5tr and vlilt to research and 
testing laboratories. An excellent visit 
for the purpos of the program. 

3-9-73 Sanford Brick and Tile 
Sanford, N. C. 

Thorough discussion of environmental con­
aervation practices In the areas of energy, 
water, land, and natural resources. Environ­
mental control technology in air pollution 
demonstrated and cost@ discussed. Very good 
program for purposes of the IPFAIn program. 

3-12-73 Department of Natural 
Resources 
Atlanta, Ga. 

Discussion emphasized control of air quality 
through legislation and technology, and the 
costa invrlved. Tour of laboratory monitoring 
eaulpment followed dlncusnlon. Program wns 
adequate, but perhaps needs more expansion. 

3-13-73 Environmenial Protection 
Agency 
Atlanta, Ga. 

Thorough discuuslon of EPA functiona and 
relationship with other state and local environ­
mental anencles. Discussion of current environ­
mental nualItv standards. Very good program 
for planners. 
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Light Industry Itinerary 

Date Visit Comments 

3-14-73 Fieldale Co. Program emphasized poultry processing and 
Cornelia, Ga. occupational safety. Environmental 

control programs were minimal. Perhaps a 
plant concerned with other food processes 
that stressed environmental ounlity problems 
vould be more adequate. 
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Mechanical and Electrical Engineering Industry
 

Date Visit Coments 

3-5-73 Tennessee Valley Auth-
ority, Engineering 
Office 
Chattanooga, Tenn. 

All day briefing in the Chattanooga offices 

of TVA by the various bureau chiefs, Hr. 

G. F. Stone, Assistant Director of Environ­

mental Planning, presiding. Those who spoke 

were: W. S. Massa, Chief, Maps and Survey 

Branch: John Lopez, Supervisor, Power Reports 

and Information Section; C. J. Pc-lel, Super­

visor, Environmental Studies Section: 0. W. 

Kocktitzkv, Chief Environmental Engineers; 

George P. Chambers, Environmental Engineering 

Branch: W. W. Filgo, Environmental Engineer; 

W. R. Nicholas, Chief, Water Quality Branch; 

and C. W. Holley, Supervisor. 

3-6-73 Raccoon Mountain Stem 
Power Plant 

Briefing on construction and tour. 

Widow's Creek Stem Power 
Plant 

Briefing on facilities and environmental 
problems, and tour. 

3-7-73 Brown's Ferry Nuclear 
Power Plant 

Briefing on construction, facilities, and 

environmental problems. Tour of plant 

3-8-73 River Oaks Bt:ilding 
Muscle Shoals, Ala. 

Discussion if air quality problems, industrial 

hygiene program, and tour of the two laboratorti 

and radiological hygiene laboratory. 

3-9-73 National Fertilizer 
Development Center 
Muscle Shoals. Ala. 

Briefing@ and papers presented by various staff 

members and tour of facilities and plant. 

Some of the topics discussed were: "Modern 

Fertilizer Production Processes": "Stnru'J of 

Regulations for Air and Water Pollution Control 

for the Fertilizer Industrv and Review of 

Control Available for Basic Fertilizer Produc­

tion Processes": "Fertillrer Runoff-MonitorlnR 
Nutrient Losses": "World Status of Pecovery 

of Sulphur Oxides": "Use of Waste Iteat in 

Agriculture." 

3-12-73 Department of Air 
Pollution C6ntrol 
Frankfort, Ky. 

Briefing on organizaoion and operation of this 

state agency and Wentucky state air qu lity 

regulations. 

3-13.73 National Environmental 
Research Center 
Cincinnabi, Ohio 

Briefing by staff of research And octivitios 

of the center with a tour of the labs and 

pilot projects. 


