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I INTRODUCTION 

In September 1995, the World Envlronrnent Center (WEC) uutiated the program providrng 
techcal assistance, t r a m g  and information dissemrnation services related to mdustrial pollution 
control and energy conservation m Ukralne Thls activity is performed w i t h  the framework of a 
much broader assistance program to Ukrame funded by the Uruted States Agency for International 
Development (USAID) and lnvolves a whole spectrum of large-scale issues 

WEC's program in Ukraine IS Implemented in two stages as follows 

Stage I - Demonstration Program Thls stage includes a number of Waste 
Mimmizat~on/Energy Conservation Demonstration Projects (WMfECDP) implemented at 
various large industrial plants The main goal of thls stage is to demonstrate the beneficial 
aspects of a Waste Mimmlzation/Energy Conservation Program The intent is, among other 
things, to show that pollution prevention and energy conservation programs are not ~ u s t  
additional expenses, but are essent~al to unproving productzon eflczency and subsequently 
Increase profitabzlzty of the enterprises A number of demonstration projects were established 
at selected plants in the Dmpropetrovsk, Donetsk and Lviv regions Most of them are already 
completed, others are nearing completion 

Stage II -Impact Program The intent of this stage is to drssemznate to a much wrder 
audzence energy conservation and waste minimrzation concepts, and the benefits resulting 
therefrom To maxlrnize the Impact of the demonstration phase, seminars, workshops and 
study tours in the U S were held for plant managers from major industrial enterprises 

In addition, to further publicize the concept of waste minimization and energy conservation, 
but this time among establishments of higher education, WEC has organized a serles of 
seminars at the Pridniprovsky Umversity in Dnipropetrovsk At the seminars, which took 
place from October 23 through October 29, Professor Marvin Fleischrnan presented to the 
faculty and students from various universities a Pollution Prevention-Waste Minimization- 
Energy Conservation Program as IS being taught at the Unlverslty of Lou~sville In the Unlted 
States 

The direct goal of the seminars was to assist universities in the possible modification of their 
environmental teaching curriculum by adapting some ideas from U S experiences, which can 
be useful and/or compatible with conditions in Ukraine All seminars were well attended and 
received good publicity which, among other indications, was reflected by the programs 
presented on local television A written account from the seminars is provided in Professor 
Marvin Fleischman's attached report 
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ylslt to Prldneprosky Unlverslty to Present and Dlscuss 
Pollution Prevention/Waste Mlnlmlzatlon/~nergy Conservatlon 

As Part of the Curriculum 

Marvin Fleischman, 
Department of Chemical Engineering 
Industrial Assessment Center (IAC) 

University of Louisville (UL) 
Louisville, KY 40292 

5021852-6357, FAX 5021852-6357 
email mOflei0 l@ulkyvm louisville edu 

Summary 

Seminars were presented to faculty and students in various technical Institutes of 
Prldneprosky University, on incorporating pollutton preventlonlwaste m~nimizatlodenergy 
conservation (P2MrM/EC) into sclence and engineering curricula, using the program at the 
University of Louisviile somewhat as a model The audience consisted of Professors, 
Asso~laie Professors, Dep.r:t.j Xect~rs, znd s t d n t s  from the Chemlcal Technological 
Univers~ty, Medical Academy, Mining Academy, State University, Transportat~on 
University, Agrartan University, Academy of Civil Engineering & Architecture, 
Metallurgical Academy Various resource materials were left in the Ukraine, for use by the 

e participants 

- 
The semlnar topics included University of Louisville courses that involve P2, the 

Industrial Assessment Center, Definitions of waste and P2, Assessment methodology, 
Interactions of P2 with energy, safety, and health, Economics and benefits of P2, Industrial 
ecology, Role of regulations, and Barriers to P2 Examples and slmple demonstrations were 
presented A semtnar was also given to a management class at Pridneprosky State University 

Questions from the participants, the lecturer's responses, viewpoints of the status of P2 ln 
the Ukraine, and recommendations are presented There IS strong concern over 
environmental health, remedlatlon, industry caused pollution worker protection, and 
P2l"Clean technology" However, there seems to be insufficient understanding or 
appreciation of the differences between PYWM and waste management, "end of pipe" waste 
treatment, pollution control, and waste disposal 

The U S E P A and Industry view P2/WM/EC as the preferred method of managtng 
wastes and pollution All engineers (and many other professions), part~cularly environmental 
and chemtcal engineers, should be educated in these concepts and applicattons These 
concepts are front end rather than the usual "end of pipe" approach to waste management 
pollution treatment and control, and dtsposal As such, P2 must be incorporated into all 



aspects of product life cycle, includ~ng process and product design manufacturing, 
management, and the regulatory process This entlre package is sometimes referred to as 
"cleaner product~on" What better way to start the inclusion process for stewardship of 
current and future worker, publ~c, and environmental safety and health, than to expose 
faculty who in turn can appropnately educate their students 

Inclus~on in unlvers~ties of P2/WM/EC7 safety and health, and productiv~ty concepts 
and practices has generally not been initiated In former Sov~et nat~ons such as the Ukraine 
Such inclus~on has been underway for several years In many U S engineering colleges For 
example, at the University of Louisville chemical engineerrng students are exposed to risk 
reduction (pollution prevention/waste minimization, safety and health), energy conservation 
and productivity concepts and pract~ces through elect~ve courses, inclus~on In the core 
curriculum, and part~c~pat~on in the US Department of Energy funded Industr~al Assessment 
Center (IAC) 

The IAC provides free engineering faculty-student team based energy, waste, and 
product~vity assessments for small to med~um slze manufacturers This "hands on" 
experience IS an excellent complement to course work, In tra~nlng future engineers In 
pollut~on prevention and to s~multaneously interact w~th and help Industry Engineering 
students also do full time environmental cooperat~ve ~nternships In Industry, government 
agencies, and with the Kentucky Pollut~on Prevention Center, where they can also work part 
time dur~ng the school year 

Thus, based on this experience it was proposed that the consultant v ~ s ~ t  the 
Prldneprovsky Scientific Center, Institute of Nature Management Problems to present and 
discuss the above concepts w~ th  professors and students This would hopefully inltrate, 
develop, and expand inclus~on of P2/WM/EC In the curr~culum I e , stand-alone courses, 
existlng environmental courses, core englneerlng courses, and an Interactwe program wlth 
industry such as the IAC 

Syllab~ for the following courses for students of "Chem~cal Technology and 
Englneenng", major 7 09 16 1 1 "Industnal Ecology and Env~ronment Protect~on "were 
reviewed prlor to the v~sit 

The So11 Sc~ence and Reclamation of Land 
Theoret~cal Foundat~ons of the Env~ronmental Protection 
Ecological Mentality 
Env~ronment Monitor~ng 
Purification and Recuperation of Industrial Wastes 
Structure and Act~vrty of Internat~onal Ecological Organizat~ons 
Water Basin Protect~on 
Air Basin Protect~on 



The above syllab~ indicate much greater use of the tradlt~onal approach to 
environmental engineering curricula tradit~onally assoc~ated with U S Civil & 

@ Env~ronmental Engtneering programs, rather than the Chem~cal Engineering or process 
onented approach Based on t h s  mater~al, little or no P2IWMlEC is evident in the 
curriculum The courses are generally med~a specific, e g , sod, air, water, and not multi- 
media, a basic parameter in P2/WM Such courses focus primarily on "end of pipe" 
treatment, pollution control, disposal, or waste management In general Ne~ther process not 
product design (e g , design for d~sposability, reusabil~ty, etc ), primary areas for P2IWM, 
seem to be addressed In the courses 

Only one course, "Punficatton and Recuperation of Industrial Wastes" deals w~ th  
lndustr~al wastes, and thls primarily covers only recyclrng Othenvlse, the courses do not 
address P2/WM concepts and applicatrons P2/WM concepts and technology could eas~ly be 
incorporated in these existing env~ronmental courses For example 

Water conservation, reuse, wastewater reduction, and recovery of materials from 
wastewater in "Water Basin Protection" and "Purification and Recuperation of Industrial 
Wastes" 
El~mination and/or recovery of volatile organic carbons, ozone depiettng compounds, 
global warmers, in " h r  Basin Protection" (along with describing the waste generating 
processes) 
Regulations, Poltcies, P2 planning & programs, Industrial Ecology, Life Cycle 
Assessment, Source reduction, and Toxtcs Use Reduction/Eliminat~on in "Theoretical 
Foundations of the Environmental Protection" and "Ecologtcal Mentality" 

Actlvit~es W h ~ l e  In the Ukraine 

Five seminars lastlng from 2 to 2 5 hours each, were glven on 10124, 26, 27, 28, and 29 
Append~x I is a summary of the seminars The audience cons~sted of Professors, Associate 
Professors, Deputy Rectors, and students from the Chemlcal Technological University, 
Medical Academy, Mining Academy, State Univers~ty, Transportation Univers~ty, Agrarlan 
Un~vers~ty Academy of Civil Engineering & Archtecture, Metallurgical Academy A partial 
list of attendees is glven in Append~x I1 

Appendtx III is a detailed llst of resource materials left In Ukraine for use by the 
partlc~pants These materials cover 

lndustr~al Assessment Center at the Univers~ty of Louisv~lle 
Syllabi and course resource mater~als for the following University of Lou~svllle-courses 
Safety and Health ', "Industrial Waste Management", and "Pollution PreventionfWaste 

Minimization" 
Other resource materials for teaching P 2 N M  in stand alone courses or inclusion In core 
courses 
Waste, energy and productlv~ty assessment procedures 

m FPA research brlefs on waste mln~mlzatron assessments 



In retrospect, ~t would have been preferable to provlde as much of thls information as 
available on computer dtskette Thls would facllltate dlssemlnat~on of ~nformatlon amongst 
participants 

Interfaces between P2/WM and productlvlty, energy, and safety and health were 
described The prlmary motrvatlon for P2 was presented as generally belng regulatory 
compllance w~th  motlvat~on for P2 beyond compllance belng financtal savlngs or Improved 
productlvlty Benefits beyond economics were also polnted out Some emphasls was given 

to simple things such as first lmprovlng housekeeping, because a clean and safe plant will 
Improve worker morale and productivity Worker cooperatton can go a long way towards 
reducing waste 

It was pointed out that "cleaner production" may not now be reallstlc In the Ukraine 
because ~t is most easlly applicable to new plants However, ~t IS doubtful that many new 
plants will be built In the Ukrarne In the near hture because of much excess productton 
capaclty In many old plants Waste mln~mizatlon to clean up existlng plants seems more 
appropriate for the current s1t;atlon In the Ukralne However, "cleaner production" should 
certainly be taught for future growth and development 

One interesting sltuatlon that occurred polnted out an area where the Ukralne may be 
ahead of the US environmentally Not accepting a bag for purchase of a small item such as a 
candy bar, was glven as an example of ellmlnatrng an unnecessary waste, e g packaging 
However, I was not aware that most Items purchased In Ukratne are usually not wrapped, 
e g loaf of bread However, this sltuat~on seems to be changing as more westernized stores 
open 

Audience quest~ons and comments, w ~ t h  some of my responses, are summarlzed 
below These seem to express some of the concerns of ecology faculty in the Ukralne 

Inclusron of rndustrzal hygiene and envzronmental health In the courw, and IAC 
as se rsments? 
Yes in "Safety, Health, and Environment" and to a limited extent In "Pollution 
Prevention" No in IAC assessments, but worker safety and occupat~onal exposure 
should be Included 
jource of funding for IAC? (US government), C o ~ t  to clrent plants (Free) Ilo plant) 
hemng arrewed return part of yavrng, to /A('? (No) Do students pay,(No students get 
pald and they can use the assessments for thew Master's thesis), ( onfrdentrality of 
~eportr) (Reports do not include anything cllent doesn't want In report Reports are not 
made publlc) 
5tatu r of clean technology m Ilnrted State 5 

Emerging, particularly In new plants Focus IS on eliminating and reduclng toxics and 
hazardous materials Must be some waste or by-product generation according to 
second law of thermodynamics 
Now and to what extent rs clean technology taught m the I / &  7 

Emerg~ng effort in United States w~th new courses and textbooks recently belng 



lnit~ated and developed Most such courses are currently electives In chemical 
engineerlng Clean technology is incorporated Into required plant and process design 
courses Also, in chem~cal engineenng, new separat~on methods and plnch 
technology IS covered in mass transfer, separations and reactor design courses 
Considerable research being done In US universltles on clean technologies, e g , 
catalyst design, comb~ned reactor-separators (See comments below on Prof 
Zadorsky 's work) 
How IS  envrronmental protectron accomplzshed zn the US? 
Regulations, fines, penalties, jail sentences, incentives, government assistance, govt - 
~ndustry partnerships, industry programs such as the Chemical Manufacturer's 
Responsible Care Program, newspaper coverage, and public awareness and pressure 
How can th~s  be appbed to the Ukrarne? (There seemed to be fear of having to shut down 
a plant, which would be cons~dered undesirable possibly because of the poor economy) 
Greater enforcement of regulations, Governmental technical and financial 
assistance, More interact~ons/partnerships between industry and government, More 
publ~c awareness & pressure 

Three professors gave me copres of papers describ~ng their interests These are listed In 
Appendrx IV, and coples will be provided under separate cover Dr Zadorsky's work is 
particularly relevant because he really seems to understand and appreciate pollution 
prevention and cleaner production Some of his research projects mirror important P2lclean 
technology research being done In the US, namely joint reaction-separation processes, 
separations and mass transfer, and catalyst design 

Drscussron and Conclusions 

Other than some course descriptions, I d~dn't have a clear prcture of who my audience 
would be before and during the visit, e g , what instttutes would be represented, what the 
curricula were llke It would have been helpful to know what courses the students take in 
trad~tional englneerlng areas, e g , chemical engineerlng Thus, I tried to make my 
presentat~ons as general as possible However, some of my presentation may have been 
clearer or more meaningful to those with a chemical engineering background 

Based on my experience, my examples were generally limited to small to tmdlum size 
lndustrres rather than the large plants common to Ukraine Some of the example lndustrles 
e g printing, industrial laundnes, may not be very common there Thus, generalized 
concepts that would be common to most plants, regardless of product or size, were 
emp haslzed 

Generally, the audlence appeared to be receptive to my presentattons, though translators 
who are conversant with technical terminology would be highly desirable for hture such 
presentations There appears to be a fertlle field for interaction between US sclentlsts and 
engineers (academ~c government, and Industry) environmental planners and regulators and 
thew Ukraln~an counterparts There could be great benefit from student and faculty 
exchanges between the US and Ukralne To fbrther lnclus~on of P2 in Ukraln~an academ~c 
programs, teaching materials are definttely needed and US resources would probably have to 

Ib 



be translated into Ukralnlan or Russlan Perhaps the faculty could also be encouraged to use 
transparencles In thelr lectures Thls doesn't seem to be wldely done In the Ukralne, and 
favorable comments were recerved on my use of transparencles 

Based on the questrons asked and brlef conversations my general impressions of the 
sltuat~on and attitude In the Ukra~ne towards P2 is 

Definlte concern over env~ronmental health, remedlatron, Industry caused pollution, and 
worker protectron 
Insufficient understanding or appreciation of difference between P2lWM and waste 
management, "end of pipe" waste treatment, pollution control, and waste disposal 
They want to focus on wastes from specialized Industries and may not sufficiently 
appreciate and understand well enough the broad nature and common applrcabil~ty of 
P2/WM approaches to many wastes In many different ~ndustnes 
It mrght be drficult to get government tkndlng for an IAC type program 
There seems to be more Interest in envrronmental polrcy than envlronmental engrneerlng 

Future efforts should Include helplng the professors to become part of the lnternatlonal 
P2 sustarnable development lnformatlon network They need to be aware of and have access 
to newsletters, other publrcatrons, videotapes, and computer based resources such as list 
serves, (e g , p2tech, sewerlrst), the many web sltes, (e g , Envlrosense, Pollution On-11ne 
Manufacturer's Marketplace), and srmulat~on tools Addlt~onal vlslts could involve 

Meeting wlth faculty to revlew current programs, curriculum, and courses, objectives, 
etc wlth emphasls on chemlcal and environmental engineerrng 
Stttlng In on classes to vrew how courses are taught 

Marvin Flelschman 
11/6/1998 



I) A) Lecture 1 

Summary of Lectures 

Purposes of the v ~ s ~ t  - Initiate incorporation of P2/WM/EC into englneerlng and 
ecolog~cal curricula, Orlent faculty and students towards P2MrMIEC, Famlllarize 
faculty with some of the resource materials that would be left at the un~versity, Focus 
on broad, general aspects of P2lWMIEC applicable and common to many industnes, 
rather than focus on specialized industnes 
Background of lecturer In P2/WM/EC 
Overv~ew of P2/WM/EC program at the Unlverslty of Lou~sv~lle - 

Courses "Safety, Health, and Envrronment" - 1 semester credit required 
chemical engineering course, taught at sophomore/~unior level, "Industrral 
Waste Management" - 3 semester crs, senlor-first year graduate level 
elective, co-taught between Chemlcal and Civil Engineering , "Pollutron 
Preventron" - 3 sem crs , senior-first year graduate level elective, taken 
by Chemical, Civ~l, and Industnal Englneerlng students 
Industr~al Assessment Center - Waste, energy, and productlvity 
assessments at small to medium size manufacturers using englneerlng 
faculty-student teams, Free service fbnded by U S Department of Energy 

Industr~al Assessment Center - Pointed out both technical and non-technical 
(management, financ~al, purchasing, etc ) aspects of P2/WM/EC, Emphasized 
benefits to students and faculty of broad exposure to many different lndustnes and 
both chemical and non-chemical rnanufactunng operations, and multi-disc~pllnary 
approach uslng team of chemical, mechanical, and industrial engineers 

B) Lecture 2 

Reviewed previous day's lecture to give perspective to those not present at previous 
presentation 
Definit~ons and examples of waste to Include hazardous and non-hazardous wastes 
solid wastes, wastewaters, and air emissions, and process, ancillary, and Intermediate 
wastes 
Recommended hierarchy of waste management 
Broad definition of P2 In terms of materlal utll~zatlon and product yleld, and 
productlvity, Definltlons of source reduction, reuse, recycling, recovery 
Waste minimization assessment methodology 
lnteractlons of P2 with worker and plant safety and health 
Interactions of P2 wlth energy conservation 

Examples (emphasis on savings) - Separate sewer meter for wastewater dlsposal 
charges to sewer, Blue jeans pre-washlng plant - hnse  water reuse, Reduction of 
solids loadlng In wastewater and reduct~on of surcharges from sewer company 



C) Lecture 3 

Review of prevlous lectures 
P2 examples from IAC assessments, w~th emphasis on potential savlngs 

+ Reduct~on of chem~cal losses In blue jeans pre-wash~ng plant 
+ Reductton of packag~ng waste In blue jeans pre-washing plant 
+ Removal of foretgn objects prlor to washtng tn an ~ndustnal laundry 
+ Lrthographlc prrnter Greater uttllzat~on of ink from cans, Waste Ink 

recycling, Paper wastes, Solvent recovery from shop towels, Reduct~on 
of waste ink volume by evaporation 

Types & levels of economic and other benefits 
Barr~ers to P2, e g , worker & management resistance, financ~al Iim~tat~ons, loss of 
product~on durtng test~ng and startup, heavy production schedules 
Role of cleaner product~on - new plants vs ex~strng, old plants 

D) Lecture 4 

Revrewed prevlous lectures 
D~fferent levels of assessments 
Integrated productiv~ty, waste, & energy assessments 
Syllabus - "Safety, Health, & Environment" course including demonstrat~on of 
"Waste Ratto" homework assignment 
Syllabus - "Pollution Preventton" course lncludlng sample homework problems, l~ fe  
cycle assessment, and ~ndustr~al ecology (cascading wastes for lower value uses in a 
closed loop Integrated system) 

E) Lecture 5 

Revlewed prevlous lectures 
Syllabus - "Pollution Prevent~on" course (conttnued) Class assessment project, 
Sample asstgnments - Wastewater reuse and sewer surcharge reductions, Metal 
recovery from platlng rlnsewater 
S~mple demonstration of product des~gn for reuseablll~ty, recyclab~lity, Barriers tn 
recycl~ng 
Simple demonstrat~on of improved operating procedures for reducing sol~d waste, 
greater product recovery, reduced water consumption, and reuse 
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SATURDAY, October, 24 
Professors, Associated Professors, Deputy Rectors 

that were present at the Meeting w~th  Prof M m n  Fleischman 

1 B 1 Melnikov- Chemical-Technologcal University 

2 E A Derkatchev- Medical Academy 

3 G A Miroshnik- Mnmg Academy 

4 W M Zadorsky- Chemical-Technologcal University 

5 S P Fomin- 

6 V N Plakhotnik 

7 A V Fedin 

8 V M Nabwatch- 

State Umversity 

Transport Umverslty 

Transport University 

Chemical-Technologcal University 

10 L F Checanov- Academy of Architecture and Construct~on 



Monday, October, 26 
LIST 

of students and Professors' staff present at the Lecture, delivered by 
Professor M m  Fleischman at the Chemical-Technologcal Umversity 

1 Inna Belaya - a Teacher of English- Chemical-Technologcal Umversity 
2 Heken Zhura - a student - Transport University 
3 Olga Kravtchenko- a Teacher - Academy of Architecture and Construction 
4 Alla Korableva- a Teacher - Academy of Architecture and Construction 
5 Lev Gerbilsky- a Professor-International Society of Doctors for Enwronrnent 

Medlcal Academy 
6 Sergey Fomm- a Professor- State University 
7 Vitaly Bobylev-Head of the Chair of Engneenng ~cology-Metallurgcal Academy 
8 Yana Stovba- a teacher- Chair of Engineenng Ecology-Metallurgcal Academy 
9 Valery Bykov- a student of ecology - Metallurgcal Academy 
10 Natalia Cherneta- a student of ecology - Metallurgcal Academy 
1 1 Olga Guschina - a student of ecology - Metallurgcal Academy 
12 Sergey Kravtsov- a student of ecology - Metallurgrcal Academy 
13 Dmitry Korostylev- a student of ecology - Metallurgrcal Academy 
14 Maria Otchich- a student of ecology - Metallurgcal Academy 
15 Eugeny Bezrukavy- a student of ecology - Metallurgcal ~cademy  
16 Eduard Derkatchov- Head of Chair-Hygene and Ecology-Medical Academy 
1 7 Alexander Shevtchenko- a Teacher- Hygene and Ecology-Medical Academy 
18 Yaroslava Solovleva- a student of ecology-Chem -Technologcal Un~versity 
19 Yana Stepash- a student of ecology-Chem -Technological University 
20 Oksana Lovmova- a student of ecology-Chem -Technologcal University 
2 1 Helen Nikishkina- a student of ecology-Chem -Technological University 
22 Olga Zhuravel- a student of ecology-Chein -Technological Uruversity 
23 Roman Lyashenko-a student of ecology-Mining Academy 
24 Anna Baranova- a student of ecology-Mining Academy 
25 Victona Vorobiova- a student of ecology-Mining Acadeiny 
26 Slava Muzhailo- a student of ecology-Minlng Academy 
27 Y ury Savitskas - a student of ecology-Mining Academy 
28 Roman Krasnov- a student of ecology-Mining Academy 
29 Kiril Malinin- a student of ecology-Mining Acadeiny 
30 Antonma Stelmakh- a student of ecology-Mining Acadeiny 
3 1 Vasily Malashkov- a student of ecology-Mining Acadeiny 
12 Oleg Gushenyuk - a student of ecology-Mining Academy 
3 3 Egor Kainissarov- a student of ecology-Mining Acadeiny 
34 Alina Rybak - a student of ecology-Mining Academy 



35 Nikolay Kutsher - a student of ecology-Mining Academy 
36 Seymur Babayev- a student of ecology-Mining Acadeiny 

e 37 Viktor M.lkwn - a student of ecology-Mining Academy 
38 Sergey Knuazev - a student of ecology-Mining Academy 
39 Vladimir Oleshko- a student of ecology-Mining Academy 
40 Andrey Moskalenko- a student of ecology-Minmg Academy 
4 1 Nlkolay Khantonov- Associated Professor- Agranan University 



I uesday, October, 27 
LIST 

of sttldents and Prc~fessots stdff presented at the Lecture deltvered by 
Protessor Manln F l e ~ s c h ~ n  at the Chc1111cal-Technolog~cd Univers~ty 

1 Ohsana Thacherdco c\ 
2 Lyudrr~ila Kr rtbyuk 

1 Eugeny Kobela~l 
4 Anronuu Ra~begaycva / 
5 Yuha Onkova 
6 V~klona Tchub---------- ---studc~r ts-ecologqt of the Che1nical-Techrru1~g.lcd 
7 Natalla Ryzhho LTn~vers~ty 
8 Totima Gdydub 
0 Yckatenna Otraduloka 
I0 Alma P ~ I  I& 
1 I ()ksa~la K~ptilay~i 
12 Igcx Ti~crn 
1 ? Oksarin K o b ~ a  
14 Tat~mld Buyho \ 
1 5 Nexalder Lcvubhkm 
16 Andley Kolrlev 
1 7 Nar,iha To~mlc, 
18 V,ilentma Cheplkovsl 
19 Ilya 1 rayko 
20 Al~r~a Volko~ci - - - - - -- - 
2 1 V e r ~  Sogt-lclyc\tr 
22 Nntalia Rullkova 
21 Olga Tcl~erkay 
24 Auld hfatju~hina 
25 lrrna Todo~ uvci 

I 
26 Inna 'itcpmova--------- stutltnts-ecologsts of the Metallurg~al ~ c a d e m y  
27 Oksana 7 selovalnikovn 
28 Yekatenna Sllipuslza 
29 Scrgey 1 cslerko 
30 Yulla Klslyuk 
31 wuda V~~onkt j  .J -- -. .- -- -. ---- - 
72  Sclgty Kryzl~ln- a t~achcr of engu~ecr~ng ecdogy- Metallurgcal Academy 
33 Yele11a Kotlyaro~q 



38 Olga Vovk 
39 hnna - Metalll~rgical Academy 

-- 
3 1 Vladurui Dovgdl- pruhssor - %rite Un~verstty 
42 Ok\lirtri Nemchenko 
43 V~ktu  la Kopey students-ecolog~sts of State Un~versrtj 
43 Dtn~t~y bcdm 

Wehcsday, Clcloher, 28 
LIST 

ot wdentc  and Profcsso15' \tnff preserlled at the Le~turz, delrvercd by 
Protessul R/ld1~111 Flc~schn~an at the Chenn~~d-Techtrotopcal IJnlverslly 

I Ohsana Kob7'ir 7 
2 Manti rrayho 
3 IJavcl G o I ~ ~ ~ I  
4 Andrey Korpach 
5 [l~ya VfilnkliLn - 
G A lelrniidcr Levuslhn 
7 Iknn Chelchenko 
8 Igor rutm 
9 Yury Vlro~rkln 
10 Yelena Shicvchenho 
1 1 VLkt~srls kosty~lk 
12 1 ntlatla t?aj(i1i).(1111 
17 Nc~~dJ~,i Ryzldc~)--~t s-e~olog~sts - Che~nrcal-Technological Umverslty 
1 4 Y chnterma Otradrlclva 
IS Atlnn Pyrlik 
16 Lyullllla KI ,i\yr~k 
17 Natalid I tjmllo 
1 8 Valent~na Cheplkoka 
1 9 ugerua Kobelan 
20 Svetlma lvanovd 
21 Tatiar1,i M~r;yllra 
22 Inna Mairita 
23 Yeleirn Klas\ 
24 h t c m  Pavlov 
25 Alllid Volkoha 
26 Oh.;ana Koptild - 



27 hula Revtl~a-post-~~,?aduale student - Trdllsp~rf U~uversit). 
28 Y elcna Zolotko- assoclatcd ProTe\ior - State Umvers~ty 
29 Anna Llen\ho\a- - LL ~t~ i i i~nf -e~010@st  of 5tdte Unrvcrslty 
70 Dnxtry Tcdln- ,i studcat-e~oluglst af St,?ate 'Ilnrvcrsity 
3 1 Y ul~a Kar\unskayd 
32 Olga Melvus 
11 LI ll,i (;\ ozdok- stu~le 1s-e~ulagtsls - Cherntcdl-Techllologrcal Un~verslty 
74 Tallclnd Sl~cpameva 
15 A~uia CJ~-ichttia 

36 Alcxey Tclicbot~rcv i P C _ _ _ _ _  

37  V A Dolunshy- n profeescot of tile Mmmg Acddemy 
38 v ~ a d ~ t ~ l i r  Dolidlk 

70 Vdle~ltllla GI lallovavn 
40 l ,ittan& Bdhitchevd - s 1dent5-e~olog1sls - M~rl~ng Un~versltv 
3 1 Vlct0rl;l Popokd 
42 Yalem Koi~oylcva 
43 N~na Nayde~lov~i 1 -- -- - 
44 Lev Gei bilsky- a l'rotessor - Mcdlcal Academy 
45 V V Man\ LA - dssoclated protessor - Mirllng Academy- - -  
40 M~cllail Svrtlyhh 
47 Alexander Sei h~ nov 
48 A N Kbuot~tlka 
4g Seigey lotov - - Agranm fJntverslty 
5 0  ('vetlata Vahulenko 
51 Vladunir ( - T I T ~ ~ ~ I I I  

5 2  Olga l cbedeva 
53 Ncll ,ill,] Ciarkuslla 
54 Natalla M~gda 
55 Nlkola) Khnr - Agarran University 

Tliursdrlv, October , 29 
L19T 

of btudents and Profrssor c s t c a  presented at the Le~ture, dchvered b\ 
Profe\sor Maw111 FIe~\~hman at rhe C11c;inlcal-Tcctmologlcal Uilrversitj 



6 YuliaDudkd 
7 Pave1 Gomhar 
8 Andtrey Kerklch 
9 111ya T r q  Lo 
10 Alma Volkvva 7 
1 1 lgor 1 ~itiri 

1 2 Oksana koptllaya 
1 3 Natalld Ryzhku 
14 Tatima Gavduk 
I 5 Y ekalenna (kadnova 
16 Anna Pyrlik 
1 7 Ok5ana Kobz'i~ - s-ewlogtsts - Cheimcal-Technological Llilrversity 
1 8 Neu3ndc1 Levt~shkrn 
19 lliya Vnlc~shko 
20 Natnliya Tomllo 
2 1 Valerdmd C licp~hov~t 
22 V~clorra Btdlho 
21 Tatlala Hu~ko 
24 Natalla Sycheva 
25 Tatland M I S J ~ ~ L ~  
26 Inna Lain7a 
27 Yele~la Ktass 
28 AtmdReut 
29 Alcxcy Chcbotarcv __ 
30 A Y Drahk~nn - asw~iated professor - Transport Unlvcrslty 
3 1 Vlnd\mu Bot)rovsky 
32 V~~tor  k4ircll11k 
33 Urn~try Ted111 
34 (3ksand Ncnicl~erlko- s dents-ecoIop5lsts - h t e  Univcrslty 
35 Marina 1 chetvedot a 
76 Trlnn Gret5kdyd 

An I 

i 17 Alcuandei Lcdlsl \?r, 
7 8 B 1 no\ pal - J S S O L ~ ~ L ~ ~  prof ~ C \ ~ O P  - Stdte U~lversity 
30 Yclelld 7010th - nssoclLlted professor - State Ur~~verslry 

h- -.- +c& Y C I C W L ~ . ~ ~ A L L  - 1 I U J A > t J U I  L U l 1 I V C l  bl\Y- - 

4 1 Alexander Kraprk Lo 
42 Andr eb Narimelmkn- 7 st clcnt~-ccol~~g~sts - Mirung um\rcrsity 
13 t vugerua kubclal 
44 yudn~~la f i d + y ~ ~ k  - 

P - -  
45 Lev ClcrbilsLy - a p~ufe-wr - Mcd~caI Acadcmy 
46 C,entlady Bondar - \c~cnt~fic-englrieer - Mmlrlg Acadeiny 
47 OlgLi kra\chenko - tedchei - Bu~ldmg Academy 



48 Y dla  Korstulskdya 
49 ()lgti Melprs 
SO Olga Serebryaiukay, 3 hhtndents-ecologsts - Che~nical- f echnolog  Unavers~ty 

a 



A ~ ~ e n d m  B 

Materials Sent m Advance of Visit 

(Four Pages) 



Materials sent In advance of antlc~pated visit to the Prldneprovskly Sc~ent~fic Center, 
Dn~propetrovsk, Ukraine 

University of Louisville Undergraduate and Graduate Catalogs 
Co-operative internship program 
Industrial Assessment Center 

+ Descriptive brochure, flyer 
+ Pre-site waste assessment questionnaire 
+ Energy audit information outllne 
+ Productivity manual - Table of contents, Productivity Toolbox 

Introduction, Productivity Questionairre, Enhancing Productivity - 
General Considerations 

+ Sample Report 
+ EPA Envrronmental Research Brrefs based on UL assessments 

Bourbon distilleries, Steel Fabricator, and Manufacture of 
Automotive Battery Separators, Paints & Coatrngs, Automotive 
Lighting Equ~pment & Accessories, Rotogravure Pnnting Cylinders 
(2), Iron Castlngs & Fabricated Sheet Metal Parts, 

+ EPA conference proceedings and other publications based on the 
UL-IAC programs and assessments, e g , Assessments at industrial 
laundries, pnnters, and smokeless Tobacco Products Manufacturer", 
"Learning by Doing U-Louisville's Waste M~nimization Assessment 
Center", Chapter One (AICHE), 6 (I), pp 59-63, Winter 1991192 

Slides and overheads* related to classroom lectures, Description of IAC, and assessments 
for use in presentat~onslsem~nars at the Institute 
My publications on incorporating p2/wm, safety & health, or more broadly, risk 
reduction, into the engineering (chemical) curriculum 

+ "Assessment Based Pollution Prevention Problems", 1994 ASEE 
Ann Conf Proc , Session 35 13, Edmonton, AL, Can 

+ R~sk Reduction Engineering in the Chemical Eng~neerrng 
Curnculum," Chem Eng Educn , Fall 1991, pp 198-203 
+ "p2@ChE UL edu", ASEE Summer School for Chemical 
Eng~neer~ng Educators, Snow B~rd, UT, Aug 1997 
+ "A Split Course for Chemrcal Engineers and Continurng Education", 

AlCHE National Meeting, Denver, CO , Aug 1994 
+ "Rationale for Incorporating Health and Safety Into the Curnculum," 

Chemical Eng~neering Education, XXII(I), Winter 1988, pp 30-34 
Syllabus and materials (course notes, handouts, assignments) for "Safety, Health, and 
Environment", ChE401, taught at the sophomore level - A survey of the common 
regulations that Chemical Engineers deal with rn the process rndustnes, e g OSHA, 
RCRA, TSCA, etc Overview of various aspects of safety, health, and environment that 
Chetlllcal Engineers and the process industries must cons~der 
Other safety and health mater~als for stand alone courses or inclusron in core 
currrculum courses 

+ Safety, Health, and Loss Prevention rn Chemrcal Processrng - 



Undergraduate Instructional Mater~al - Table of contents of 
homework problems & instructor guide 

+ AICHEISACHE - Industrial Hygiene An Introduction for Chemlcal 
Engineers - Slide Package (List of Sltdes) 

+ Safety, Health, & Environment", C A Wentz, McGraw-Hi11 (Table 
of Contents) 

+ NIOSH Pocket Guide to Chemical Hazards 
+ SACHE News 
+ Chemlcal Process Safety Fundamentals w~ th  Applications, Crow1 & 

Louvar, Prentice-Hall, Table of Contents 
CHE 534, "Industrral Waste Management" (Senior, 1' year graduate level electtve) A 
survey of regulations, generatton, control and management of industrial wastes and 
env~ronmental hazards airborne, aqueous, solids, and hazardous wastes Course includes 
guests speakers, site vis~ts, and a term project Des~gn of waste treatment factlities 

+ Text "Hazardous Waste Management", LaGrega, Buckingham, & 
Evans - Table of contents, Instructors Manual 

+ "Hazardous Waste Management", C A Wentz, McGraw-Hill, 1" Ed 
1989, text book + answer manual - previous text used 

+ Course materials - syllabus, assignments, exams, reprints 
CHE 535 Pollutron Preventron " (Senior, 1"' year graduate level elective) Multi-media 
pollution prevention and waste minimization of hazardous and non-hazardous wastes and 
emissions Toxics use reduction, Source reduction, Reuse, reclamatton, and recycling, 
Product l~ fe  cycle analysis, Economtc evaluation, Assessments, Planning and 
management 
Objectives To familiarize students and practitioners with concepts and 
applications of pollution prevention and waste minimization, w~th  
particular emphasis on techn~cal and economtc feastbility Hazardous and 
non-hazardous wastes and emissions are addressed on a multi-media 
basrs, with emphasts on manufactunng Case studies, videos, guest 
speakers and plant vis~ts are used, and student teams w~ll  do a pollution 
prevention/waste m~nimization assessment at a local manufacturing facility 

+ EPA Facllttles P2 manual, EPA Llfe Assessment manual - Texts for 
UL P2lWM course 

+ Syllabus, Lecture handoutslcourse notes Case studies Assignments, 
Sample class assessment project report 

+ Play Doh Fun Factory kit for classroom s~rnulatlon of P2/WM in 
manufacturing 

+ Demonstration materials 
Other resource materrals for teaching P 2 M  In stand alone courses or inclusion in core 
courses 

+ Textbook "Pollution Prevention for Chem~cal Processes", D T 
Allen, K S Rosselot, W~ley-Interscience Table of Contents, 
Preface, Chl - Introductory Terms & Concepts, Ch 3- Industrial 
Ecology, Ch 4 - Life Cycle Assessment, Ch 5 - Waste Aud~ts & 
Em~ssion Inventories Ch 6- Pollution Prevention for Unlt 
Operations Ch 8 - Flowsheet Analysis for Pollution Prevention, Ch 



10 - Pollut~on Prevention Case Study Problem Modules Ch 1 1 - 
Mcroscale Pollution Prevention 

+ Modules Reducing Em~ssions of Nitrogen Ox~des from Process 
Heaters, Using Life-Cycle Concepts In Strategic Environmental 
Planning, Policy Optlons for Encouraging Silver Recovery, 
Upgrading Process Water to Prevent Pollution in Petroleum Refining, 
Waste Exchanges and Materlal Recovery, Min~miz~ng Chlorlne In 
Chemical Manufactunng, Systematic Des~gn of Substitute Materials 
A Solvent Case Study, Ranking Pollutants 

+ "Pollut~on Prevention - Homework & Design Problems for 
Englneer~ng Curricula, Allen, Bakshani, Rosselot, A P P  
Table of Contents, Preface, Paper or Plast~c? A Life Cycle 
Inventory Comparing Unbleached Paper Grocery Sacks and 
Polyethylene Grocery Sacks, Estimating and Reducing Fugltlve 
Emlsslons, Reactlon Pathway Optimlzatlon for Waste Reduct~on, 
Mass Exchange Networks Palring the Rlch & Lean Streams & 
Determining the Pinch 

+ "Motlvatrng Pollutron Preventron Concepts Homework 
Problems for Engineerrng Currrcula", Becker, Faraq, & Hayden 
Table of Contents, Introduction, Countercurrent bns~ng,  The Design 
of a Cryogenic Heat Exchanger to Capture Escaping Volat~le 

Organ~c Compounds for Return to the Process, Water Based 
Coating, Determination of Reactor Operating Conditions for 
Chemical Reactions in Parallel When Process is Redesigned to 
Reduce Waste Generation, Use of Statistical Process Control to 
Improve Quality of Shlpped Product and Reduce Off-Spec Product 
(Waste Generation), Economics of In-House Recovery/Reuse 
Project 

+ Nat~onal Pollution Preventron Center, Unrv of Michrgan 
Incorporating Pollut~on Preventlon in Facilities Plannlng, 
Incorporating Environmental Reviews into Facility Plannlng, 
Case Study Degreaser Replacement at Ford Motor Company's 
Cl~mate Control Dlvlsion 

+ EPA - Waste Minimizat~on Environmental Quality with Economlc 
Benefits 

+ "Industrial Solid Waste Reduction Workbook 
+ "Pollut~on Preventron and Business Management Curr~cula for 

Schools of Business & Publrc Health" - Table of Contents 
+ ChE471, "Strategy of Des~gn"", Incorporat~on of reaction pathways 

and process hazards, env~ronmental ~mpact relevant to varlous 
environmental regulations, and safety and health considerat~ons 

+ "Pollution Preventlon In Process Development and Design", S 
Buttner in Industrial Pollution Preventlon Handbook H 
Freeman, Ed , McGraw-Hill, 1994 

+ Text Book* "Pollut~on Prevention through Process Integrat~on 
Systematic Des~gn Tools", M M El-Halwag~, Academic Press 



"Waste Mnimlzatlon through Process Design", Rossiter, McGraw- 
Hill 

+ Pennsylvania Life Cycle Costing Manual 
+ Teachrng Envrronmentally Responsible Desrgn (Senror Desrgn 

Project) Table of Contents, Designing for Recovery & Re-use of 
Materials, Project Management, Project Modules, Laboratory 
Exercises 

+ "Industrlal Ecology", T E Graedel, B R Allenby - Table of 
Contents 

+ "Identificatlon of P2 Technologies for Poss~ble Inclusion in 
Enforcement Agreements Using Supplemental Envlronmental 
Projects (SEPs) and Injuctive Rellef', EPA-3-R-97-001, March 
1997 

+ "Incorporat~ng Pollutron Preventron Concepts rn Hrgher 
Educatron Curricula - A Resource Packagew*, Wash State Dept 
of Ecology, Publlcn #9 1-33, 199 1 Case Study - Polaroid's Toxlc 
Use and Waste Reduction Program 

+ "Pinch Technology Reduces Wastewater7'*, Chem Eng , pp 87-89, 
Nov 1996 

+ Identlficatlon and use of computer based resources* Web sltes 
(e g , Envirosense, Battelle P2onhne), Ltst Serves (p2tech, sewerhst, 
pnntech, p2energy) and Computer software (e g , P2P, p2edge) 

+ Vrdeo tapesX 
Course syllab~/Curr~culum Materral * + "Pollutlon Prevention Fundamentals", George Washington Univ 

+ "Hazardous Waste Training in the United States", Kummler et al, 
HMC, pp 16-24, MayIJune 199 1 

+ 'A Graduate course on Pollutlon Prevention In Chemical 
Englneer~ng", Grant, Overcash, & Beaudoin, Chem Eng Educn , 
pp 246-25 1, Fall 1996 

+ Natronal Pollutron Preventron Center, Unlv of Michigan 
Brochure, Fact Sheet, Educational Matertals Available, 
New Curricula on Environmental Marketing Issues, Chemical 

+ "Envlronmental Frameworks", Interdisciplinary course at UL 
+ "A Graduate Certificate In Environmental Auditing7', Kummler et al, 

Chem Eng Educn, p 252, Fall 1996 
+ "Incorporat~ng Pollutron Prevention Concepts In Hrgher 

Education Currrcula - A Resource Package", Wash State Dept of 
Ecology, 1991 * - US academic contacts, Results - National 
Interviews, Directory of Courses, Syllabl 
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WMIECP Polluhon Prevenhon Semars 

Appendex C 
Research Papers Provided bv Ukra~n Professors 

1 Olga Kravchenko, Candidate of Science, Pridmgrovslq State Academy of Civil Englneerlng 
Architecture "Mimng Industry Wastes as Basic Component of Buring Material" 
- 5 Pages 

2 Serge1 P Fomm, Head of Environmental & Industrial Safety Department, Dnlpropetrovsk 
State Umversity "Ecological Education for Public Admimstration" - 9 Pages 

3 William Zadorskv, Professor, Academician of the Ukraine Ecological Academy, 
Pridruprovie Center for Cleaner Production 

a "The Program and Experience of Educating Retraimng at Theory and Practice on 
Cleaner Production - 4 Pages 

b "Catalyst Impregnation" - 1 Page 

c "Impregnation of Electrodes & Other CarbonIGraphite Articles" - 1 Page 

d "Solid-Liquid Extraction for Pharmaceutics, Food Processing and Pulp Industry" 
- 2 Pages 

0 e "Impregnation of Textile Fibers, " and "Fiber Reinforcements of Resin-Matrix 
Composition" - 2 Pages 

f "Leaching and Extraction for Wimng of Metals " - 1 Page 

g "Infiltration of CarbodGraphite in Making Metal-Carbon Compositions" - Page 

h "Impregnation in Makmg Electrodes for Nickel-Cadmium Cells" - 1 Page 

i "Impregnation of Wood and Paper" - 2 Pages 

J "Cleaner Production and Industrial Symbiosis-the Base for Pollution Prevention" 
- 10 Pages 

k Information sheets on "Pridmprovsky Scientific-Educational and Information Center for 
Cleaner Production" - 4 Pages 

Note For the purpose of brevity, the above-listed papers have not been included in thls report 
However they are on file at the offices of the World Environment Center New York, NY 
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Appendu D 

Curriculum Vltae of Professor Mamn Fleschrnan 



MARVIN FLEISCHMAN, Prof Eng (Chem & San Eng) 
133 Gardiner Lake Road, Louisville, KY 40205 

5021852-6357,6347 (Work), 5021454-6949(Home), 
FAXS 5021852-6355 

emall mOflei0 1 @ULKYVM Louisville edu 
webslte http Ilwww spd louisville edu/deptlchemical/ 

CURRENT POSITION Professor Emerrtus of Chemical Engineering & Co-Director, 
Industnal Assessment Center, University of Louisville, Lomsville, 
KY 40292 

EXPERIENCE 

POLLUTION PREVENTIONIWASTE MANAGEMENT 

Co-Dlrector (Waste), Industrial Assessment Center (1 994-Present, Also see Waste 
Minimization Assessment Center) - Direct & participate in USDOE funded studentlfaculty 
integrated full facility energy, multi-media pollution preventiodwaste minimization (hazardous 
& non-hazardous wastes & emissions), & productivity assessments at small to medium size 
manufacturers (SIC 20-39) Types of plants include industrral laundnes/denim jeans pre- 
washing, printing, steel fabncation, food processing, aluminum extrusions, plastics, distilled 
spirits, sporting goods, wood industnes, tobacco products, & others 
Professor of Chemlcal Englneerlng (1987-Present)- Courses Developed/teach "Pollution 
Prevention", "Safety, Health, & Environment", "Industnal Waste Management, "Safety & 
Health", and "Water and Wastewater treatment" Research In addition to assessments, past 
research includes Molten Salt Bath Oxidation of Paint Wastes (Akzo Coatings, 1990-9 I), 
Integration of Qualitative Pollution Prevention Attributes into Manufacturing Decision Making 
(with Ind Eng & Business School faculty), "Use of FoodfAgro Industry Residues in Developing 
Countries (USAID), Ozonation of Wastewater, Membrane Separations (See separate 
Publlcatlons & Grants llst~ng for addlbonal mformatlon) 
Consulting - World Environment Center (1  993-1998) Incorporate P2 into engineering 
curriculum in Ukrane, Assess waste minimization programs in Slovakia (shipyard & 
manufacture of diesel engines & tractors), Waste minimization assessments in meat packing 
plants & daries in Estonia Dow-Cornlug (Carrolton, Ky) Pollution prevention assessment & 
training (1994, 1996), U S Alr Force Summer Faculty Research Program, Hill AFB, UT, 
1995 - Exptl research on non ozone depleting parts cleaners 
U 5 Army Summer Faculty Research & Englneerlng Program, Tinker Air Force Base, Okla 
City, OK, 1994 - Life cycle analysis of radome chemical pa~nt stripping alternatives 

3M McKnlght Dlstlngulshed Vlsltlng Professor m Pollution Prevention, University of 
Minnesota-Duluth, March-May, 1993 - Initiated interactions with industry & government 
agencies, Developed P2 course, Made public presentations, Assessments at manufacturers of 
wood fiber board, photosensitive emulsions, steel castings, & wood furniture P2 workshop with 
Ind Eng faculty/manufacturing technology outreach to interface P2 & manufacturing 
engineering 



Director, Waste Minimuat~on Assessment Center (1 989- 1993) - Started, developed, & 
directed USEPA funded facultylstudent waste minimization assessment program for small to 
medium size manufacturers See EPA research briefs in Publlcat~ons listing 
Amerlcan Assoclatlon for the Advancement of ScienceIEPA Environmental Science & 
Engineerlng Fellow (Summer, 1991)- USEPA Office of Pollution Prevention & Toxlcs, Wash , 
D C - Identified & evaluated reaction & process parameters for inclusion of P2 into Toxic 
Substances Control Act Pre-manufacturing Notice review for new chem~cals & attempted to link 
chemistry & engineering evaluations Identified P2 information needs for product stewardship 
pilot project 
Traln~ng Instructor(l992- 1997) Ky Pollut~on Prevention Center, EPA Region IV Hazardous 
Waste Trainlng Institute (Univ of Louisv~lle), General Electrlc Appliances, Center for 
Excellence In Pollution Prevention Training, NSF Undergraduate Faculty Enhancement Program 
on Pollution Prevention (Manhattan College) 
Startup & Technical Director, Ky Pollut~on Prevention Ctr , State Waste Minimization 
Technical Assistance & Information Program, (1 988-89) - Started statewide pollution prevention 
information transfer & technical assistance program 
Other - EPA & NSF Peer (Proposal) Review Panels, 1997-Present, USEPA Pollution Prevention 
Information Clearinghouse Advisory Subcommittee (1 992), Session Chair Natl Pollution 
Prevention Roundtable conferences, Participant, Engineering Foundat~on Conferences, Kentucky 
Waste Minimization Planning Advlsory Board (1 987) 

INTERNATIONAL (Additional) 

World Environment Center (See Consulting) 
International Conf on Energy & Environment, Cairo, Egypt(l996) - Invited speaker & 
session chair (See publications) 
SouthEastern Consortium for International Development, University of Sriwyaya, 
Palembang, Indonesia, Chemical/Environrnental Engineering Consultant (Summer, 1988) - 
Developed curriculum & undergraduate lab experiments, & interfaced with regional industry 
regarding un~vers~ty/industry collaboration 
Project Director, League for International Food EducationIUSAID Grant, "Utilrzing Food 
& Agro Industry Residues in Developing Countries (1985-87)-Identified & evaluated 
opportunities for using wastes as food or feed Served as team leader for field trip to several 
Southeastern Asian countries, & did overall project Ila~con& coordinating Presented results at 
UN Conference, Rome, 1987 

UNIVERSITY OF LOUISVILLE 
(1 970-Present) 

Department Chairman, Dept of Chemical & Environmental Engineering (1 980-85) - Managed 
department of 12 faculty & 4 staff, with degree programs in chem~cal & ~nterdiscipl~nary 
env~ronmental engineering 

Dlrector of Engineerlng Professional Development (1 979-80) - Managed & developed the 
Engineering School's continuing education program involving short courses & conferences 
Also served as Chalr(1985-86) American Inst~tute of Chemical Engineers Continuing 
Education Committee (member, 1980) 
Asst , Assoc , & Professor of Chemical Engineerlng (1 970-Present) 



Developed & taught graduate & undergraduate courses in chemical, biomedical & 
environmental engineering Also developed chemical & interdiscipl~nary b~omedlcal & 
environmental (interdisciplinary) engineering curricula @ 0 Have done research in pollut~on prevention, waste treatment, membrane separations, carbon 
monoxide health effects, blood oxygenation, & chemical oxidation of wastewaters 
Recruited several mlnority graduate students & was active in overall student recnuting 

Vlsit~ng Professor, Un~versity of C~ncinnat~, Dept of Chem Eng , 1978 

INDUSTRY & GOVERNMENT 

U S Army Biomedical Research & Development Laboratory, Ft Detnck, MD (Summer Faculty 
Research Program, 1986, 1987) - Evaluated mechmsms of carbon monoxlde toxlcrty & models for 
predlcong blood concentrations 
Naixonal Inst~tute for Occupaixonal Safety & Health, Engineenng Control Technology Branch, 
Clnclnnatl, OH (1 985), 3 month ass~gnment as U S Publlc Health Servlce Officer - Adv~sed on 
asbestos removal research, Inltiated program for integrating safety & health iato chemical 
englneenng cmculurn 
Amoco Chem~cals, Naperville, IL (1977-78) - Research on cooling water treatment (ion 
exchange, ozonation, ultrafiltration), & deslgn of pilot unit to evaluate wastewater reuse 
Exxon Chem~cal, Baton Rouge, LA (Summer 1974) - Design study on reuse of wastewater as 
coollng tower makeup 
Exxon Engmeering, Florham Park, NJ (1968-70) - Research & consulting in fluid flow, 
separations, pollution control/vapor recovery, & gas transmission pipelines 
U S Publ~c Health Service (Commiss~oned Corps), (1 961 -63) - Washington, DC & 
Cincinnati, OH - Exploratory research on chemical ox~dation of munlclpaI wastewater & des~gn 
of a radioactlve waste treatment pilot plant Instructor in radiological health training courses 
Monsanto Research Corp , Miamisburg, OH (1959-61) - Operated isotopes separations pilot 
plant Conducted research on radioact~ve decontamination 

GRANTS & CONTRACTS 
(see separate list) 

Director, co-director & staff on externally funded projects at the University of Louisville 
Sponsors included Federal Govt - Dept of Energy, Envlronrnental Protection Agency, Agency 
for International Development, Army Corps of Engineers, Dept of Interior, & Natl Science 
Foundation, State ( KY)- Dept of Environ Prot , Econ Development Cabinet, Institute of 
Mining & Minerals Research, Industry- Akzo Coatings, Colgate-Palmolive, & others, Other- 
Kentucky Heart Association Initiated funded team research on ozonation of wastewaters & 
dlsposal of flue gas desulfurlzat~on sludges Inltiated & participated in developing 3 waste 
minimization programs in Kentucky 

PUBLICATIONS & PRESENTATIONS 
(see separate list) 

Over forty published papers, numerous presentations & industrial, government, & contractor 
reports 



PROFESSIONAL & SERVICE ACTIVITIES & HONORS 
American Institute of Chemical Engineers - Evaluator for ABET accreditation, Speakers 
Bureau, Continuing Education Committee-Past Chair, Environ Div AIDILIFE Committee, 
Local Section Career Guidance Committee 
Environmental Affairs Committee, Louisville Area Chamber of Commerce 
Kentucky Wastewater Treatment Plant Operators Certification Board (1 986-88) 
Council for Chemical Research Departmental Representative (1 982-85) 
Member of Arnerican Institute of Chemical Engineers, National Pollution Prevention 
Roundtable, American Society for Engineering Education, Air & Waste Management 
Association-Ky, Certified Hazardous Materials Managers Association-Ky 
Review papers for Environmental Science & Technology, AIChE Journal, Chemical 
Engineering Education, Book Rev~ewer, J Am Chem Soc , Peer reviewer for EPA & NSF 
Listed in Who's Who in Engineering, Who's Who in America, Arnerican Men & Women of 
Science & other directories 

EDUCATION 

Ph D University of Cincinnati--Chemical Engineering 
M S University of Cincinnati--Chemical Engineering 
B Ch E City College of New York 


