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others whs slmu;d use thei r  f i n d  

knowledgz o f  greatest interest t o  racti  ci ng ~rofessionals i n  Pjorth Carol ina. 

a t i o n  useful For enhancing professional knovq? edge i n  this fie1 d,  

e ques t ionnai  r e  assayed dema d for educatin a l  materials i n  44 specific 

areas, as well as views concer delivery methods and h i  

Techniques avai la  ae fsr this type  of ac t i v i t y  were surveyed 

otential app l i ca t ion  under csndit-i ns prevalent  i r i  

I t  i s  concluded t h a t  a t  this tjme special p r jn t ed  materi- 

al s , taped lectures and s'l? des re resent the most practical  too l s ,  con- 

ering personnel available for  t e i f  p ~ e p a r a t i o n  an faci l i t ies  t o  w h i c h  

most p a r t i c i p a n t s  wouf d have access. More complex materi a1 s ,  such as 

t a t  ions i n  personnel and physical f a c i  1 i t ies,  

sionals t s  evai uate t e-j r effectiveness , These were we1 9 -received by per- 



sons viewing them, i n c l u d i n g  groups w i t h  wide d i v e ~ ~ s i t y  of backgar, 

interests, I t  i s  concluded t h a t  t fn is type o f  resentation can be 

fectlvely t o  t r ans fe r  research f i  ndings t o  water resources engineers an 

other  practi t isners, i f  assembled In to  modules which aa-e i 

relevant to t h e i r  probf s and needs. 
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There is a s e r i  

r resources a athers &a shouid use their F-inst?rags -in so lv ing  

lack of continu d educat ion pragrahas fc r  p~~ofcssionats  i n  t h i s  f i e !  

current s i t ua t i on  stvvangfy i ndl c a b s  necd for  systems b,v lrajaich professional s 

may continue educatiaw for profess4 anal devel opmsnt thruughout their  enti re 

careers, i.si t h o u t  be ing  subject t o  many of the cons t ra~i t t s  iuherent i n  

traditional educational 

The overall goal o f  t h i s  p r  j"ec%: was t o  eva lua te  met ods for effective 

i o n  of water resources reseat-ska f i n d i n g s  t o  practicin 

professionals I n Noreh Cakql i na, The I n v e s t i g a t i o n  i ncl ude 

three phases, The f i r s t  was conduct of  a survey t a  pSnpoinl areas o f  water 

of greatest i n t e r e s t  t o  practicing professionals i 

e seeand was a revi h might be ap- 

propriate f o r  transmSttiwg i n fa rma t ion  eval uation of 

the i r  u t i l i t y  under cond-l"tions prevalenx i n  t h i s  S t a t e ,  The t h i r d  phase 

involved preparation and test ing of p i l o t  modules w i t s 1  representative 

groups o f  practicing professionals. 

Studies conducted d u r i n g  the  investigations l e a d  t o  the f o l l o w i n g  

conc3 usions : 

3 ,  There i s  serious need For eve? apment of irnproved systems f o r  

continued education in gemaeral , and transfer o f  research 

f ind ings  i n  part-i cu l a r ,  t o  pract3 c i ng  water resources profes- 

sl'onaTs, 
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11, Special efforts skau7 

t i o n s  are relevant t o  real-life exper7encss an$ needs of the 

users, 
5 i l i t y  exists it1 r"lr:ith I:i:m:llilja f e y  prepayaticjn of 

these types of modules sn a wqcz var+~ty 2 :  topics,  

13, Reaction o t  pigese46t;a~ions -t"ndScate t h a t  t h i s  l j y  

o f  approach can be u s ~ d  ef fe~k.":i~!j f o r  *;: ;r~sferi+..ir;g research 

f i n d i n g s  t o  prsfession;klq i 2  teb.;e f ?e%d ,  -i the a'nfortr.idtioa; .n"s 

assembked i n  ma~s.iule% which are -;n"r,eresz-r"ng 3nd relzsrant t o  

lems and needs, 







sources really accomplish little unless and u n t i l  th 

f indings are presented i n  terms 7ead;ng -to adaptiovl 

of the new knowledge by practitioners i n  the f ie ld ,  



Most aware water resources professicrna'fs a l y ~ a d y  realize t 

others who ,  l o  ica ' l ly,  should use thcir f i nd ings  o u t  i n  the real world, 

so fundamental t o  this project  t a t  a t  l ea s t  a Pew a s p ~ c t s  shou3 

csnsi dered brief ly .  

o f  the Problem 

Comunications betw-eee-i the two groups are 9081- f o r  several rea- 

sons ----- a l l  o f  wha'ch add up t o  the Fact t h a t  thhei r ifiterests, goals 

and approaches simply are  difSeipent. Persons who evaluate, design and 

operate water resources f a c i  1 i ti es want t o  s o l v e  pract ical  f i e 1  

ws, usually w i t  only 1rnina"mum atles7tSon t o  any h igh ly  ssrphiskl"- 

cated concepts and mechan5sms which may be involved,  On the  other 

many research projects are undertaken t o  enhance knowledge o f  

cepts and mechanisms, some o f  which might be helpful ultimately 

in various pract ical  s i t ua t i ons ,  Most water  resources rcs 



Journal research a r t i  cles usual 7y are wr% tten primari Sy t o  info 

convince and impress other researchers, Reperts t o  granting agencies, 

such as NRRI and EPA, are written to  describe project ac t iv i t i e s  and 

findings to  other research personnel and,  simultaneously, t o  demonstrate 

to  the support agency tha t  contract or graot com~itmen 

Typical 1  y , thay are rather detailed in describing sc i en t i f i c  procedures 

and observations and somewhat optini s ti c in eva7 u a t i  ng impact o f  the 

research, w i t h  l i t t l e  or no e f fo r t  t o  interpret  f indinLls Zn relation t o  

practice. In f ac t ,  the investigators often would not be qualified to  

make such interpretations because of l ack of fami l l a r i t y  \igi t h  practical 

f i e ld  s i tuat ions and procedures. Accordingly, a l t h o u g h  the i r  journal 

a r t i c l e s  and project reports nay provide valuable and interesting corn- 

munications between researchers, they real ly  are poor fare  and inef f i -  

c ient  reading for  most practi t ioners because they are  not relevant to  

his problems and needs. 

Incidentally, a corollary s i tuat ion i s  Found in fa i lure  of practi-  

tioners to convey t h e  nature and challenoes of real-world problems to  

researchers i n  terms which capture the i r  in te res t  and mobilize capabil- 

i t i e s  for  developing meaningful solutions. 

The lack of effect ive communication across th i s  interface i n  the 

sparsely-populated water resources professions resul ts  l 'n tra.gic losses 

of capabi l i t ies  which the Nation could never afford and can no longer tolerate .  

In th i s  day of increased global consciousness o f  natural resources 

problems and needs for  finding improved solutions,  i t  i s  c r i t i c a l l y  

important tha t  the communications techniques necessary for  mobil i z i  ng 

a11 capabi l i t ies  be developed in the most effective manner possible. 



fields. They or?'g-l'nate. i n  3ccelerat ing . - : : P ~ Q  o f  change, which a 
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and dras t ic  changes does so only through remarkable perseverance, 

extremely hard work, and usual ly  a t  consi derahle soci a% and f i  nanci a1 

expense -- a11 w i t h  1i t t l e  o r  no support f rom the educational establish- 

ment. 

TABLE 1 

SUMMARY OF SOME METHODS CURRENTLY 

AVAILABLE FOR CONTINUED EDUCATION 

OF WATER RESOURCES PROFESSIONALS 

1. Articles in Professional Journals 

2. Research and Project Reports 

3.  Published Textbooks 

4. Short Courses 

5. Papers a t  Professional Meetings 

6. Informal Discussions: 

Professional Coworkers 
Equipment Salesman and Literature 
Recent Professional Graduates 

7. Lay and Semi-Technical Articles 

8. Speci a1 Continued Education Materials and Programs 





format o f  our formal academic programs. I t "  an irony tha t  f t e r  gradua- 

t ion many o f  these sa i n d i v i d u a l s  may never again be i t e  as "current" 

professional ly or  as stirnu1 ated i n t e l  lectual Iy,  1 argely because of f a i  1 w e  

to  modify academic de1 ivery systems t o  f i t  needs o f  the dimes. 



The overall goal o f  t h ~ s  :-sject i s  40 $:vdIuate methods Par e f f e c t i v e  

.s" sseminakion of water resources reseaa-ca? i nfcs,.antf on to praz"L c-i ng eng-i - 
rs and other professionals i t r  Morth Carol i n 3 ,  Detailed ok~jecdi ves pay 

be sunlmalsizsd as fo'llows: 

1. To conduct a surve,y tto deturirn-ine ihach are;:s sf water r 

urces research o f  most jzteres t ts) ~ I " F I C ~ ~ C ~ P S F  p ro-  

fessionals i n  North Carolina 

2. Po suirrlriarize and i ~ t e k -  e t  rhe d a t a  t o  stablisk p r i o r i t i e s  

f o r  subsequent act ivi t ies  -in t h i s  a i ~ d  future projects 

3 ,  50 revdew "cechn-a"ques wh-ich might  be approp r i a t e  f o r  trans- 

nsi tti ng know1 ed i-acticj rig pt;rsrsk~rns?l lander retndi t i o n s  

existing i n  North Carolina 

4. To select a spec5; f - i~  t op%c f o r  development o f  a p i l o t  pro- 

ject 

5. To execute the p i l o t  project  w i t h  a represent3tiG:e group 

of practi  c i  ng !?rofessionai s i n  North Carol i na 

To evaluate effect iveness of a l t e r n a t i v e  ap 

isseminatinq water resources research f i nd ings  

7 To prepare a report srammar..;;"sfng the study,  i n c l  udl'ng recon- 

mendations f o r  future act$ v i  t ies .  



CHAPTER 3 ,  

INVENTORY OF NORTH CARBLSNA NEEDS ---- 

The goal of th is  phase of the project was t o  assay i n t e r e s t s  s f  profes- 

sionals and others i n  the water resources f i e ld  throughout Nesr.th Carolina. 

The original in ten t ,  as expressed in the project proposal , was t o  determine 

which areas of water resources research would be most appropriate f o r  

t ransfer  t o  practicing engineers, However, dur ing  prepa ra t i on  05 the 

questionnaire, i t  became increasingly evident that  a substanti al amount of 

additional information could be obtained simultaneously a t  l i t t l e  or no ad- 

dit ional expense. Accordingly, the goal was expanded to include much 

broader coverage of training and continuing education for  a more diverse 

group of personnel. 

In most concise terms, the revised objective of th is  phase was to  de- 

velop a prel imi nary "market survey"for water resources educational pro- 

grams and materials, incl d i n g  trartsfer of research findings t o  practi-  

cing personnel. 

Procedure- 

Occasionally , inquiries o f  t h i s  type are d i  rected towards. "1 eadershi p!' 

of the f i e ld  and s o l i c i t  the viewsof managers in consulting firms, regula- 

tory organizations and local governmental units about those areas of know- 

ledge deemed t o  be most important for  adequate performance by subordinates 

i n  the i r  organizations. That approach assumes that  the managers a c t u a l l y  

k n ~ w  the specif ic  types of knowledge required by junior members of the or- 

ganizations and have reasonable insight into the i r  professional a c t i v i t i e s ,  



interests and goals ,  Al t  ough frequently true, perhaps, t h a t  i s  a t  least 

en t o  question as a genera7 hypothesis, suggestfng t h a t  a njore r e l i a  

ci be t o  survey the eo-rnsgnmer.:; themsci yes, and ask them t o  re- 

port thei r own i nteres t r  , 

l y ,  special e f for t s  wer 

uals throughout North Carolina l i k e l y  t o  have sofire interest i n  the  water 

s f i e ld  and who, reasonably, might  be expected t o  benefit frsn 

same aspect of technolayy transfer,  t:raSn-s"ng, o r  c~~: i , i i? t~ed edlicaQioli;i. A 

mai l f n g  l i s t  of about 2200 -inel.ividi~als was cofi~piled by cowpb/t:na"rag and el  im- 

membership of l lor th  Caro l i na  Sect ion ,  Amsri can Society o f  

Ci v i  l  Ewgi neers , 

membership of Nart Carolina Section, American Water Shiorks 

Association, 

membership o f  North Carolina Rater Pollution Control Rs- 

sociation, 

Tist of consulting engineers, 

l i s t  o f  c i ty  avd county engineers, 

l i s t  o f  c i t y  managers, 

l i s t  o f  the top t w o  grades of water treatment plant opera- 

tors  $ 

1 i s t  o f  the t o p  two grad s sf wastewater treatment plant 

operators, and 

mailing 1 i r t  of  the Hater Resources Research Inst i tute .  

A questionnaire was prepared w i t h  a l e t t e r  of transmittal on the 

'1 1 



back of the sheet describing T t s  purpose and outlining some types o f  ac- 

t i v i  t i e s  which potenti al l y  mi ~ h t  be undertaken 1 a t e r  ( b o t h  sides are re- 

duced in s ize  i n  Figure 2 ) .  The questionnaire i t s e lT  was organized t o  

allow most inquiries t o  be answered a t  FOW ?eve75 ranging from "no 

interest"  t o  "high in teres t" ,  simply by cbeckiug appropr ia te  boxes, A l -  

so, space was l e f t  for the respondent t o  enter addi t isnal  topics r a m  

l i s t ed  i n  the questionnaire or t o  a f f w  comments or  suy~es t ions .  Final-  

l y ,  the respondent was asked to  supply biographical data concerning e 

ucation, geographic locatton, and employ~~ent .  

The i n i t i a l  mailing produced a return of s l ight ly  over 408 comple- 

ted questionnaires. ' T h a t  was followed i n  about a month by a second 

mailing o f  the same questionnaire, w i t h  an added note so l ic i t ing  co-I 

operation. This produced about anather 100 responses, for a total  of 513. 

In subsequent months, perhaps an additional dozen questionnaires have been 

received. The data were punched on IBM cards and summarized by computer. 

Results and Discussion 

The numbers of individuals responding in a1 l categories of the ques- 

tionnaire are summarized in Table 2 .  A total  583 respondents indicated 

in teres t  in acquiring new knowledge about water resources. O f  course, i t  

i s  en t i re ly  reasonable tha t  only a f e w  indicated l i t t l e  or no in teres t  be- 

cause the mere act  o f  completing and returning the questionnaire indicates 

more than passing concern w i t h  the sub jec t .  

This i s  viewed as a reasonably good return because the mailing inclu- 

ded very heterogeneous groups; for  example, the ent i re  State ASCE membership, 

many of whom clearly have l i t t l e  or no in teres t  in water resources. The 



WATER RESOURCES INFORMATION 

A Survey of- I n t e r e s t s  

We have a p r o j e c t ,  sponsored by t he  Water Resources Research I n s t i t u t e  o f  The 
U m v e r s i t y  of 4 o r t h  Carol ina,  t o  i n v e s t i g a t e  methods f o r  t r a n s f e r r i n g  research and 
o t h e r  i n fo rma t i on  t o  p r o f e s s ~ o n a l s  i n  t he  water resources f i e l d .  As a p a r t  o f  t h a t  
p r o j e c t  we no! are p repa r i ng  a p i l o t  pmgram concerned w i t h  removal o f  phosphorus 
f rmn munic ipal  wastewaters, which w i l l  be ava i l ab le  on a l i m i t e d  bas i s  f o r  p r e l i m i n a r y  
rev iew i n  t h c  nex t  few months. Those express ing an i n t e r e s t  w i l l  r pce i ve  f u r t he r  
in forrnat lon a t  t h a t  t lme.  

Th i s  ques t i onna i re  i s  be ing  d i s t r i b u t e d  t o  assess, on a broader bas i s ,  demand 
f o r  educat ional  i n a t e r i a l s  and programs f o r  p ro fess iona l s  i n  water resources and t o  
p i n p o i n t  areas which chauld be g i ven  p r i o r i t y  ~n developing such activities. l l os t  
o f  t h c  questionnaire i s  9 concerned d i r e c t l y  w ~ t h  undergraduate o r  graduate 
courses o f f e r e d  i n  formal degree programs ava i l ab le  a t  var ious i n s t ~ t u t i o n s  i n  No r th  
C a r o l ~ n a .  I n s t r a d ,  wr arp t h i n k i n g  In t e rns  o f  spec ia l i zed  dpp l i ed  programs 
whose scopc, drpcndinq on demands, could vary from d i s t r i b u t i n g  r r l d t i v e l y  s imple 
and b r i e f  w n t t e n  m a t e r i a l s  t o  preparing r a t h e r  complete and i o p h ~ s t i r a t e d  coverage 
o f  se lec ted  subjects. Al though the re  cou ld  bc excep t~ons ,  must o f  t he  a c t i v i t i e s  
probably  would no t  l ead  t o  acadern~c c r e d ~ t .  

Some examples o f  types o f  m a t c n a l s  w h ~ c h  could be developed f o l l o w :  

1. AnnoLaLed b ib1  ~og raph ies ,  cach prepared t o  Lover a s p e c i f i c  t o p i c  
w ~ t h ~ n  thc  needs and i n t e r e s t s  o f  a se lec t  group of prafe5s1onals. 

2 .  "S ta tp -o f - t he  a r t ' '  documents on v a n o u s  subjects ,  t a i l o r e d  t o  spe- 
c l f l c  groups. 

3 .  Tape casset tes t o  accompany loan copies o f  se lected r e p o r t s  and 
a r t i c l e s ,  sunmar i r ing and supplementing t h e i r  content  t o  a i d  i n  
i n t e r p r e t a t i o n .  

4 .  T a p e - s l ~ d e  p rcscn ta t i ans ,  each having scopc approx imat ing a t y p i c a l  
l e c t u r r ,  f o r  use by i n d i v i d u a l s  o r  groups. 

5 .  Taped t e l e v i i ~ a n  l ec tu res .  
6. Shor t  courses o f  one or more days on subjects  of spec ia l  i n t e r e s t .  
7. Soecia l  seminars f o r  arouos i n  var ious North Carol ina c i t i e s ,  w i t h  

one o r  more p ro fesso rs -o r  & s i t i n g  exper ts  

The qucs t l onna i re  has been designed t o  a l l o w  you t o  respond by checking appro- 
p r i a t e  boxes and, hope fu l l y ,  s h o ~ ~ l d  t ake  o n l y  a few minutes t o  complete. Ile w l l l  
app rec ia te  w r y  much y o u r  c o a p e r a t ~  by complet ing and r e t u r m n g  i t  t o  t he  address 
a t  t h e  bottom of t h e  ques t i onna i re .  

We may have m s s e d  several people who could be interested i n  such a c t i v i t i e s  
and would app rec ia te  you r  he lp  i n  con tac t i ng  them. Accord ingly ,  wc enclose an 
e x t r a  copy o f  t he  ques t i onna i re  which you could pass a long t o  a f r i e n d .  Of 
course, if more copies are needed, we w i l l  be g l a d  t o  f u rn i sh  thnn, o r  you are 
welcome t o  make you r  own f a r  d i s t r i b u t i o n  t o  o the r  persons. 

Thank you very much f a r  you r  help!  

James C. Lamb I 1 1  
Professor  of San i t a r y  Engineer ing 

To whdt e x t e n t  are you i n t e r e s t e d  i n  a c q w r l n q  
new knowledge about water resources? 

HOW interested a r e  you 

. What 1 5  your  l n t e r e r t  C c x d ~ t ?  

AlSUmng t h a t  appropriate educa t iona l  m a l e r l a l s  
cou ld  bc made a v a i l a b l e  t o  vou i n  d redsonahlv I 

2. stream' p o l l u t i a n  (genera l )  1 1 1 1  
3.  t u t r o ~ h ~ c a t i a n  

5. Would you l lke  t o  rece ive  f u r t h e r  i n f o r -  
rndl lon about courses, publications, tapes, 
c t c .  a5 they  become ava i lab le?  

6. llow ntany hours per  week would you be 
i n t e r e ~ ~ e d  ~n spending, on t h e  average, 
on these a c t l v i t w r ?  - . 

7. How would you p r e f e r  Lo undertake such 
~ C L I V I L I ~ ~  (please rank, w i t h  hes t  as 
No. I ) '  
a )  i t u d y  dlolle d L  home o r  o f i i c c  - 
b) Sludy and d , i cu r i  7 "  s m l !  

c )  ; : ~ : : : , ~ ~ l e " ~ , , " ~ ~ h o ~ t  
courses 

d)  Attendance a t  r e g u l d r  course, per- 
hap i  weekly 

e l o t h e r  .- 

8. Hn. p a r ~ - t l m e  ~ n t e r e s t e d  graduate would study: you be ~n f u l l  or 

d )  ~f f ~ n a n c ~ a l  ruppor f  were a v a ~ l d b l e ?  
b) if f ~ r i a n c ~ a i  support were n o t  availab-rn 

4. E r t u a r l e ~  
5. Laws, r e g  
6 .  Other (Spe i l f y  

0. ENVIRONWNTAL SCIEIN 
1. Water chemist 
2 .  Aquatic b l o l o  
3.  R a d i o a c t i v i t y  
4. Systems Analy 
5 .  s t a t i ~ t l c s  I I I I  
6. Cmputer  Technology 
7.  Other ( S p e a f y  under "Rcmarkr") 

l o .  8IOGRRPilICAL DRTA~ 
Mame -. p- -p- -- 
Addrenr -- . . . - 

PLEASE RETURV TO. 
J. C. Lamb 111 
Department o f  t n v i r o n n m t a l  i r i c n r e s  L t n g i n e u n n g  
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FIGURE 2. QUESTIONNAIRE AND LETTER OF TRANSMITTAL. 



TABLE 2 

NUMBER OF PERSONS RESPONDING TO EACH ITEM ON QUESTIONNAIRE 

um e r  o t  o o e r a  e ' g  
I t em on Ouest ionna i re  !esFondyng In;:rest1' I;;::% "?ntere:tl' It?k!st" 

To what e x t e n t  a re  you i n t e r e s t e d  i n  ac- 
q u i r i n g  new knowledge about water  resources? 

How i n t e r e s t e d  a re  you w i t h o u t  academic 
c r e d i t ?  

What i s  y o u r  i n t e r e s t  w i t h  c r e d i t ?  

Top ics  o f  I n t e r e s t  
A .  TREATMENT PROCESSES 

1. "Convent iona l "  Processes 
a) Pr imary  Treatment 
b)  B i o l o g i c a l  Treatment 
c )  D i s i n f e c t i o n  
d) Coagula t ion 
e) F i l t r a t i o n  
f) Others 

2. "Advanced" Processes 
a) Adsorpt ion (Carbon) 
b)  Phosphorus removal 
c )  N i t r o g e n  removal 
d )  Reverse Osmosis 
e)  Others 

8. DESIGN 
n t e r  sources & c o l l e c t i o n  
2. Water t r ea tmen t  p l a n t s  
3. D i s t r i b u t i o n  systems 
4. Sewerage systems 
5. Pumping s t a t i o n s  
6. Sewage t reatment  p l a n t s  
7. Equipment s e l e c t i o n  
8. I ns t rumen ta t i on  
9. Chemical hand l i ng  systems 

10. P r a c t i c a l  h y d r a u l i c s  
11. Others 

C. WATER QUALITY MANAGEMENT 
1. P r i n c i p l e s  (Uses, c r i t e r i a ,  s tandards)  
2. Stream' ~ o l l u t i o n  
3. ~ u t r o p h i c a t i o n  
4. Es tua r i es  
5. Laws, r egu la t i ons ,  penn i t s  
6. Other  

D. ENVIRONMENTAL SCIENCES 
1. Water chemis t ry  
2. Aquat ic  biolog-y 
3. R a d i o a c t i v i t y  
4. Systems Analys is  
5. S t a t i s t i c s  
6. Computer Technology 
7. Other  

E. OTHER TOPICS 
1. I n d u s t r i a l  Wastes 

Hydrology 
Ground Water 
Dual Water Systems 
I r r i g a t i o n  
Sediment Con t ro l  
Economic Analyses 
P lann ing  Techniques 
Water Resources P lann ing 
Environmental  impact statements 
A i r  p o l l u t i o n  
S o l i d  Wastes 
I n d u s t r i a l  Hygiene 
Man and H i s  Environment 
Other  



-- 
Wuvber Not "No "Slight '7fo&rate "High 

itg 0;) Quesiionn- -- Respondxq Interest" Interest" Interest" Interest" 

5. Would you l 'ke t o  receit'e further 181fotma- 
t ion atcut courses, pub1 icatjons, tapes, 
e tc ,  as tsey bernme available? 25 5 24 ? 02 352 

- 
Number Not -- R75-urs /Week 9 or  

Iteq on Q~estionnai re Responding I 2 3 4 E 6 3 8 more- 

6. No. s f  Raspondents who wodld spend +?di- 
cated hours per week 106 13 66 52 84 55 36 3 39 58 

Number Plot djghest Lowest 
Item on Questionnaire Responding P r e f e r - -  2 3 4 Preference 

7. No. of Respondeqts giving inclicated rank~ng 
t o  each srudy ieetnoo. 
a) Study alone a t  home or o f f ~ c e  79 236 60 56 76 2 
b j  Study & discuss in small qrodps 123 79 770 132 65 
c) Periodic attendance @ ' s c w t  courscs" 47 134 154 96 26 2 
d) Artendance @ regu?ar course, perhaps weekly 148 ?2 52 74 161 1 
r) Other method preferred 496 5 3 5 

p-- ------ - 
Nuniher Not N o S l i g h t  Moderate High 

Ite,): on Ques tionnaire Responding Interest  Interest  Interest  In teres t  

8. How interested wouid you he  I n  fu i l  or 
part-time graduate study? 
a )  I f  finenciai support were available 40 156 81 107 125 
b) If  finarlcjal support were not avai'rable 72 21 8 113 87 25 

Number Not ----- Additional Other 
Item 00 Questionnaire Respondf ng Subjects Comnen t s  

9. REMARKS 396 50 63 
-- +-- ---- 

10. BIOGRAPHICAI. WTA: 

A, Location by county (See separate Table 4) 

B. Co?lege Degrees 

None 9Y -. 
B.A. 39 
B.S. 237 
Master's 101 
Ph.D.,etc, 23 
Other 20 

C. Field of co?lege degree 

Not specified 94 
Engineering 251 
Chemistry 5 1 
Biology 21 
Agriculture 4 
Other 88 

E. Employer 

Not given 6 
Federal government 36 
State goverament 89 
Counxy goverament 25 
Ci ty government 128 
Engineering F inn  68 
Industry (Business) 125 
Other 32 

15 



subjects which s h o u l d  be m m t  p r ~ m 4 s f n ~  for  Future e f f o r t s  are those 

sh~wing  the h ighes t  responsrs  i n  T a b l e  3, Some o f  those receiving major 

a t t e n t i o n  include: strearn po l l  iitiofi: i3cjustrs"al wastes, laws, reguhations 

and pe rm i t s  , water qua1 "ty rnan~genent,  snd env i  ronmcntal impact .  Ap- 

parently,  t h e ~ r  are msny s p x f l f i  c eopi cs r e l a t i ng  t o  water resources 

which could be expected t o  a t t r a c t  moderzte or h i g h  i n t e r e s t  from very 

substanta" a1 nmbel-5 o f  persons i n  FSci-th Carolina, An important question,  

t o  be discussed l s t e r  o f  course, f s  bci)~ k s t  t o  commun-a"cate t h e  desired 

information t o  those i n d i v i d u a l s ,  

sect is^ 5 i n  T a b l e  2 indicates a very substant ia l  number o f  indivi -  

duals  interested i n  recei vine further information. A mailing l i s t  has 

been prepared t o  help a ~ p r o p r i a t e  i n d i v i d u a l s  and organizations communi- 



TABLE 3 

NGED IN ORDER OF DECRE 

RESPONDING WITH "MODEWTE" AND " IGH" INTERESTS 

Stream Poll ut isn 
Indust r ia l  Wastes 
Laws, Regul a t i  ons , Pemi ts 
Water Qua1 i ty  Pr inciples  (Uses, C r i t e r i a ,  

Standards) 
Envi ronmen t a l  Impact Statements 
Water Resources Planning 
Planning Techniques 
Water Chemistry 
Biological Treatment 
Sewage Treatment Plant  Design 
Nitrogen Removal 

ent Plant  Design 

Phosphorus Removal 
Instrumentation Design 
Eutrophication 
Practical  Hydraul i cs 
Sewerage System Design 
Equipment Selection i n  Design 
Man and His Environment 
Water Sources and Go1 lect ion Systems 
F i l t r a t i on  

Economic Analyses 
Coagul a t i  on 
Sol id  Wastes 
Sediment Control 
Pumping Sta t ion Design 
Aquatic Biology 
Ground Water 
Chemical Handling System Design 
Distr ibution System Design 
Primary Treatment 
Reverse Osmosi s 
Estuaries 
Disinfection 
Sys tems Analysis 
Air Potlut ion 
Dual Water Systems 
Computer Technology 
S t a t i s t i c s  
Indust r ia l  Hygiene 
Radi oact i  vi t y  
I r r iga t ion  



cate  w i t h  them. 

Item 7 i s  of special i n t e re s t  t o  this project because i t  i n  

on a purely preliminary basis,  preferences w i t h  respect t o  s t u d y  tech- 

niques which might be employed i n  educations? ac t iv i t i e s .  The data  i n -  

d icate  highest preference f a r  studyin9 alone, a t  how s r  a t  the o f f i c e .  

Many also indicated in teres t  i n  attending short  courses. Interest i n  

attending regular courses, perhaps on a weekly bas js  , was much lower. 

The most important remaining information, from the point of view of 

th i s  project,  i s  the biographica7 data .  Table 4 shows the dis t r ibut ion 

s f  respondents by county. In general, they are widely distributed 

throughout the State ,  wi th  signif icant  concentrations only i n  a few 

metropol i tan areas, especi a1 1 y Wake and Meckl enburg Counties . Forty-five 

percent are located j n  counties having 76 or  less  respondents. 

The biographical data also indicate dis t r ibut ion o f  college degrees 

among the respondents, f ie lds  of specialization i n  w h i c h  the dear-ees 

were obtained and the types o f  employers, Clearly, the group i s  widely 

d i  wers i f i  ed i n  backgrounds, qua1 i f i  cat1 ons and i nteres t s  . 





CHAPTER 4, 

icated ea r l i e r ,  the b u l k  of organized water resources kn 

ledge is transmitted i n  the formal programs of eleme 

technical i n s t i tu t e s ,  co unity colleges and universi 

fessionals receive specialized education i n  the l a s t  year or two of 

undergraduate an raduate programs. Table 1 summarizes techniques 

which are avail a for  continuing that  education beyond formal school. 

A1 though a1 1 are potential ly valuable tools ,  many have serious 1 imi ta-  

t ions,  as employed today, because of a variety of fundamental educational 

defects. 

If educational capabil i t y  t o  reach consumers who are widely diver- 

s i f  ied in age, geographic location, in te res t s  and educational backgrounds 

i s  t o  be expanded, i t  must be i n  terns of establishing systems which are  

f lexible  i n  time w i t h  delivery outside of formal academic programs. The 

goal i n  t h i s  Chapter i s  t o  review some of the techniques available today 

which m i g h t  be appropriate i n  t ha t  endeavor. 

Procedure 

O f  necessity, t h i s  aspect of the project was not conducted as a 

separate and discrete  phase b u t  was based an a continuum o f  study, 

thought, and experience throughout the en t i re  investigation. L i t t l e  

would be accompl ished by attempting to  catealogue speci f i e  ac t iv i t i e s  or 

t h e i r  chronology. I t  should be suff ic ient  f o r  th i s  purpose 



t o  indicate that  they included ( a )  attending a major national education- 

al  meeting (Ameri can Society f o r  Engineering Educatio ), w i t h  extensive 

exhibits and demonstrations; jb) three workshops on various types s f  

educational media; ( c )  a u d i t i n g  two courses i n  media a t  the UMC School 

of Education; ( d l  review of many a r t i c l e s  and boa s i n  tki s area; and 

(e)  a survey of some o f  the  materia'ls currently a v a i l a b l e  from Environ- 

mental Protection Agenc~~, Ellater Ps.!lution Cos?.kral Federation, and other 

organizations n ich h m e  begun t o  employ some audicvisanali techuriques in  

continued education ac t iv i t i e s  , 

In addition t o  the discussisn presented here, some observations and 

viewpoints cornpi led d w i n o  the ac t iv i t i e s  were su~marized in a tape-- 

s l ide  presentation "An Expanded V i e w  o f  Water Resources Education," pre- 

sented before the annual meeting of the Advisor6"y Conamittee, Water 

urces Research Ins t i tu te  o f  the University 

Survey o f  Educational Tools 

Table 5 summarizes several of the educational tools available to- 

day. Of course, the r i n t e d  word remains one of our most valuable ones. 

In the water resources f i e l d ,  we now Rave a v a s t  array of magazines, 

newsletters, journals, books and reports. Although many are very help- 

ful for  specif ic  purposes, most are directed towards in te res ts  and 

needs of academi ci ans and researchers, instead o f  practi cing sci  enti  s t s  

and engineers. There are few examples of printed materials prepared 

specif ical ly  for  continued education ~f professionals and only rarely do 

those include adequate use of teachin? aids l i s t ed  in Table 6 .  

A very substantial proportion of a17 e f for t  by professional educators 



TABLE 5 

Printed Matesi a1 s 
t i  ve Lectures 

S i i  des 
Taped ixxtures 

F i  lmstri ps 
Msvi es 

?el evi s i  on 
Teaching Yachi nes 

Computer 4ssi sled Instruction 
Simulation Techniques 

''Games '; 

TABLE 6 

TEACHING AIDS 

Instructional Qbjectives 
Pre-Tes ts 

Reading Materials 
Sol ved Problems 

Case Histories 
Pas t-Tes ts 



is funneled through the " l ive  lecture" technique of presentation, 

Second only to  the printed word, t h i s  is  the key method s f  knowledge trans- 

f e r  in formal water resources academic programs and has been extended into 

the 1 i m i  Led continued education ac t iv i t i e s  through short  courses based 

predominantly on lecturer.  The writer has the clear  impression that  the lecture 

technique , admittedly a val ua le educational too l ,  is overworked by most 

water resources educators today, almost to  the exclusion of other tools, 

Almost the only exception i s  occasional use of s l ides ,  usual1 

i l l u s t r a t e  points whic cannot be conveyed y the lecturer  through speech 

alone. All too often, the s l ides  are not designed as an integral part 

of the presentation and may be poorly presented -- almost as an after- 

thought. In that  type of role, they serve an important b u t  limited func- 

t ion as an adjunct t o  the lecture,  but f a l l  f a r  short  of t h e i r  potential 

for  supplementing the discussion. On the s ther  hand, when designed as 

a structured part  of the presentation, i l lus t ra t ions ,  pictures, and word 

s l ides  can be invaluable for  helping to  organize the discussion and 

convey i t s  message. The rationale of th i s  approach i s  "reinforcement," 

which i s  based on having the audience both see and hear the major points. 

This use of two senses simultaneously is  more effect ive i n  conveying ideas 

than e i ther  alone. 

Taped lectures are receiving increased recognition today as a 

valuable educational tool. Some feel tha t  this medium loses much 

spontaneity of the l ive  lecture and i s  undesirable because l istening 

alone typically i s  l e s s  interesting than a l ive  presentation in which the 

speaker can be seen as well as heard. The author readily concurs with tha t  point 

and, in fac t ,  feels tha t  i t  provides an example of the value of receiving 



both oral and visual stimul i simul taneously for reinforcement. Ho~~ever, h 

less convinced that the speaker himself necessarily i s  the best possible 

visual stimulus. Often a well-designed sl ide may be much more helpful ! 

Far those fortunate enough to be  ab le  t o  attend the live lecture, t h a t  ex- 

perience usually i s  more satisfactory than listening to  t h e  same lecture on 

tape without visual stimufus. Often, though, a lecture i s  

small proportion of the professionals who could benefit therefrom. For others 

who cannot attend, having the discussion available on tape t o  be used a t  

their convenience a t  home or the office can be a significant benefit. Gaps 

i n  attention span which may occur periodically i n  l ive r taped lectures often 

re than compensated by opportunity for repeated playing of recorded 

lectures, which permit detailed study and leisurely making of notes. In t h i s  

respect, taped lectures have a decided advantage! 

I t  should be pointed out that intelligent design o f  a taped lecture to f i t  

c i ~ c m t a n c e s  i n  which the speaker i s  not going t o  be in front of the l i s t -  

ener should Snvolve difying content and method of presentation s i  qni ficantly 

from the live lecture to insure eff tcient  stimulus and refnforcement. Based 

on several experiences invol v i n g  blending of taped discussion and s l  ides, the writer 

doubts seriouslythat most speakers are capable of generating dynamic rapport 

w i t h  an audience to  a degree which produces knowledge transfer equal to that 

which can be attained through a well-done tape-slide presentation. 

Filmstrips Fundamentally are similar to sl ides,  b u t  w i t h  a couple of i m -  

portant differences. The format of a filmstrip allows more economical d u p l i -  

cation i n  large quantities and i t s  compact s ize faci l i ta tes  mail2ng and stor- 

age. On the other hand ,  i t s  fixed format makes the presentation less flexible 

because filmstrips must be used in the form presented, while slides can be 



i t  needs o f  the s i t u a t i  

will be i n  ca"rcrr7atiow, slfdes m 

W i t h  greater 

c tors ,  f i lmstr  

mentally, fifmstr-i and slides are identical  i n  their  u t i l iza t ion  as 

teaching aids or  a a r t s  o f  other audisvisual 

ovieo go a s fur ther and add 

Transfer of  some types of inf can be enhanced substan- 

t i a l l y  by incl ion  which i s  sometimes almo t essential  for 

accurate representatisn s f  a G mpiex dyreami c concept. For many years, 

16 mm films have been t e classrooin standard. Those typical 'ly have been 

used for  p ~ s e n t a t i o n s  before keelatively 1 arge roups and f i  l m  costs 

uire loans instea urchases , wit more cortapl i c&ed 1 ogi s- 

t i c s .  Today sharply i m  wved equipment and films available for  use in 

the "Super Eight'hystem make movies simpler to  prepare and much more 

economical to  make or purchase. The economics of this system rapidly 

a re  making Super Eight projectors and films more commonly available and 

pmbably will t u r n  i t  into the educational standard within a very few 

years. 

Also, the so-called "single concept" films, and other cartridge units,  

are a t t rac t ing  great in te res t  t o  These are  packaged i n  endless loops 

within cartridges, which can be gged into speci a1 projectors. Depen- 

upon the manufacturer, presentations can l a s t  For various periods 

of time u p  to  as much as 30 minutes, with or  without sound. 

A newer version of th i s  type of teaching i s  television recording. 



Picture and sound both can be transcribed on lnagnetic tape and played 

a recorder through a '"onitor'" which essent ial ly  is the same as a 

s e t .  This allows presentation o f  lectures or  other programs la te r  on educa- 

tional TV networks, i n  classrooms, or even for individual use a t  home or in 

audiovisual ins ta l  1 a t i  ons equS pped w i t h  the proper TV playback unf t s  and 

monitors. TV recorders now are available a t  re lat ively nrrsdest cost  in black 

and white, and a t  somewhat higher cost in color. The tape can be used i n  

systems based on reel-to-reel recorders or casset te  u n i t s ,  similar t o  tape 

cassettes or the movie cartridges described ear l  i er  . 7Y recording sf  fers  

the disadvantage tha t  s ignif icant  capi t a l  investment is  required, often e l  im- 

inating home o r  small o f f i c e  use and requiring an individual t o  travel t o  

some educational ins t i tu t ion  equipped for  playback of t he  medium in order to 

use i t .  

Other techniques being used with increasing frequency are  the so-called 

"teaching machines ," which rea l ly  are  only mechanical devices designed t o  pro- 

resentation o f  material t a  the student and a s s i s t  him in self- test ing t o  

determine when he has learned i t  to  the required degree. Currently, much a t -  

tention i s  bci ng given to  "computer assisted instruction ," "sivul ation" tech- 

niques and "games". A l l  of these approaches have been successful in some ap-  

plications,  b u t  have not developed as rapidly as those outlined e a r l i e r .  In 

some instances the slower ra te  of development can be attributed to  need for  

rather complex and expensive equipment or for travel to  some central location 

for study. In other instances, preparation of materials needed t o  use the 

techniques may be highly complex and laborious and there may be few individuals 

available who are  competent to  design the programs or systems. 



CHAPTER 5. 

e educational tools  suraaey~d briefly i n  t he  precedi g chapter have 

sidered carefully For ut i l izdt ion by practicing water resources 

personnel under condi ti -En North Gavsls'na. Int  

bi l i t i e s  and educational potenti a1 under ideal conditions natwi t h s t a n d i  np , 

one must consider their under real ISfe c irceainst nees, f nelud- 

ing certain practical needs and l imi ta t i  ns i n  t h i s  State.  

l e  4 shows t h a t  t e population of professional "consumers" 

is diffuse. One county (Wake) has about 22% o f  a l l  respondents, which ca 

he eoncentrati svernment, business and 

professional offices i n  the Ra7eigh metropolitan area. Mecklenburg County 

ts fo r  another 94%. The remaining 293 s f  those expressing a desire 

enhance the i r  knowledge of water resources are scattered among the re- 

maining counties in numbers varying from only one respsnden 

several counties to  a maximum o f  35. 

Considering the d i f f u s e  demand and geographic s i ze  of North Carolina, 

i t  i s  evident tha t  night courses and similar programs which have been suc- 

cessful i n  areas of the U . S . A .  w i t h  i gh  population densit ies should fai  l 

miserably i n  North Carolina, except perhaps for  a very few metropolitan 

areas, Travel requi rements and interference wit work schedules could even 

make attendance a t  periodic short c urses something of a hardship fo r  those 

located i n  counties remote from the metropolitan areas where those ac t iv i -  

t i e s  probably would be conducted, In instances where attendance a t  short  





personnel experienced in water resources and competent to guide students in 

those act ivi t ies are scarce. Similar problems would e x i s t  in trying to use 

simulation techniques and "'garnes'Vor education of personnel in the water 

resources f ield.  

Educational TV network fac i l i t i e s  are available through MU 

there are few resources in North Carolina for preparation and use of taped 

television materials. For t h a t  matter, there is surprisingly l i t t l e  re- 

corded television material available nationally and most of t h a t  would be 

unsuitable for meeting the needs expressed i n  Tables 2 and 3. Use of te le-  

vision recordings by individuals a t  home or in the office wi 1 l be rare 

because of shortages o f  materials and low-cost piayback equipment. Hope- 

ful ly,  steps will be ini t iated soon to relieve some serious limitations 

by dew1 opi ng appropri ale television recordings and making playback equip- 

ment available to indivi uals and organizations on a broader basis. 

Educational movies are growi np in popularity and eaui pment for showing 

them can usually be found i n  elementary and high school. However, the 

content of most existing movies on water resources fs  inappropriate for ed- 

ucation of professional personnel and, especial ly ,  for transfer of research 

findings to practicina engineers. Li t t le  or no effort  has been made t o  sum- 

marize significant technical aspects of research in movies, even a t  the 

national level. This could be a valuable tool and i s  one i n  which teachin? 

materials could be prepared and used more readily than television. A special 

effort  should be made in this  area, b u t  i t  ~ u s t  be recognized t h a t  develop- 

ments in North Carolina will be relatively slow because most water resources 

educational personnel have l i t t l e  experience with t h a t  medium. 



Resources and capabi l i ti  es now avai lab1 e among 

tional personnel , equi prrrent requi remalts and avai 1 abi l a" ty  , economi cs , and 

other aspects sf  t e question, including geography and nature o f  t h  

suggest strongly that  simpler versions o f  

r i a l s  should be considered as the f i r s t  l ine o f  attack 

materials prepared speci f i cal %y for the purpose usual I y  skoul 

use o f  teaching aids such as instructional objectives t 

heir intent,  pretests to ass is t  the user determine which areas 

e g i  ven greatest attenti on, se1 ected appropriate reading materi al s 

to supplement 1 esson content, sol uti ons to prohl ems where appropri a te ,  

scriptions of specific case histories i l l  ustrating % e concepts and post- 

tes ts  to help the user determine when he has adequately leame the material 

(Table 6 ) .  With proper design and a t  relatively small cost, written 

materi a1 could be supplemented w i t h  i l l ustrations and s %  ides and presented 

as an informative tape-sl ide (or filmstrip) presentation economical enough 

t o  be made available liberally on loan. 

A typical module based on this  approach could include a tape cassette, 

slides and a booklet containing the scr ip t  and appropriate supplementary 

information. Thjs delivers tothe user three modes of knowledge transfer - 

taped lecture, s l ides,  and written work, which could be used in any desired 

combination a t  home, office, o r  local school. Often, i t  would be ap- 

propriate for small groups t o  study the materials together, providing 

mutual assistance with di f f icul t  areas. In other instances, where a qua- 

l i f ied  professional i s  present who  could serve as group leader or where a 

qualified teacher i s  available in a local inst i tut ion,  the tape and slides 



p or  seminar 

rected aregul arly 

wi thoul accumulating l a  create serious learning obstacles later. 

n alternate, o r  supplenaent, could be tele 

individuals or groups at frequent intervals, For re1 atively 1 i ttle 

e possible to hold sched led telephone discus- 

dents and a profe 

roposed by others and 

way to assist students i n  o qwi ck answers to re1 atively simple 

questions. 



CHAPTER 6. 

intent had been to  prepare t e s t  materials 

f t e r  completing the survejq s f  

niques and evaluating the i r  appl i cabi 1 i ty  under circumstances 

i n  Morth Carolina, the concltasior~ was reached tha t  -f't wou 

reasonable to  develop modules using only technjques t ~ f f e r i n  

wide use i n  the i ediate future. This led t o  the decfsio 

hly desirable t o  concentrate special attention on careful pregara- 

t ion of tape-slide modules, t o  the exclusion of mre complex media such 

as movies, television, computer assisted instruction, e t r ,  , fo r  w h i  ch 

there i s  considerably 1 ess capabi 1 i ty. 

The format f inal ly adopted af ter  substantial deliberation and experi- 

mentation consisted o f  the following elements: 

1. A taped lecture 

2. A group of s l ides ,  appropriate for  use i n  classes o r  by 

individuals, t o  i l  lus t ra te  and reinforce the taped lecture 

3. A written presentation, essential  ly a t ranscript  of t h e ,  

lecture 

4. A bibliography of reading materials judged t o  be most 

valuable to  practicing professionals 

5. An evaluation form t o  accumulate reaction t o  the module and 

t o  provide guidance fo r  future modifications 

6. A sheet with instructions and suggestions for  u s ing  the 

rnateri a1 s . 



e modules , speci a1 ef frsrts were ma ly  information 

the inventory of North Carolina needs relat ing to  the 

types of consumers, t h e i r  interests  and educational bac rounds, as we71 

as information about techniques f o r  using the media f o r  effect ive dissemi na- 

t i on  of knowledge to  individuals and relat ively small graups. The in ten t  

was that  the end product shoua be a t  leas t  a r eas~nab le  model of the ty 

of material w ed and d i s t r i  

using personnel and Paci 1 i t i es  now readily am91 able i n  North Carolina. 

Discussions w i t h  the Director and s t a f f  o f  Nor Carol ina Water 

Resources Researc Ins t i tu te  led to  agreement t a t  effots  i n  preparation 

u1 es would be exerted in the gen ral  area of advanced waste 

treatment. Nore specif ical ly ,  removal of phosphorus from municipal waste- 

water discharges was considered to  be especially timely and was adopted 

fo r  the p i lo t  project. 

Presentation i n  Wi lmingtan 

Because i t  offered an excellent opportunity to  obtain audience re- 

action, an invitation was accepted t o  present a module before the annual 

meeting of Worth Carolina Water Pollution Control Association, a t  Wilmington 

i n  November, 1973. Actually, two modules were prepared - an introduction 

to  advanced wastewater treatment and a discussion of alum precipitation 

of phosphorus - b u t  only the f i r s t  was used i n  Wilmington because of 

time 1 imitations. 

ul e ,  "Practical Advanced Treatment ," was prepared to  i ntro- 

duce tha t  subject t o  audiences familiar with current wastewater treatment 

technology, b u t  having l i t t l e  experience with advance treatment techniques 





DEPARTMENT OF ENVIRONMENTAL SCIENCES AND ENGINEERING 
SCHOOL OF PUBLIC HEALTH 

UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL 

WESTIONNAIRE 

PRACTICAL ADVANCED TREATMEET 

1. H w  in terested are you i n  t h i s  subject? 
None A S l i gh t  / Moderate /o High 

2. Har d i f f i c u l t  was the presentat ion t o  you? 
Too simple 2 About r i g h t  Too complicated 

3. Could you understand what was said? 
Rot c l ea r  0. K. 7 Very c l ea r  2 4  

4. How were the sl ides? 
Very helpful j3 Some he lp  L i t t l e  o r  no he lp  2 

5. How was the pace? 
TOO slow / About r i g h t  3;r Too f a s t  

6. How was the scope of the presentation? 
Too much a t  one t ime A About r i g h t  Not enough 'neatu 3 

7. W i c n  would be more e f fec t ive? 
This presentat ion as given Zy 
Divided i n t o  2-3 par ts  LZ_ 

8. Would you l i k e  to see others l i k e  t h i s  prepared t o  cover each type o f  
advanced t r ea tmn t?  
High ly  des i rab le  a Desirable Not des i rab le  2 

9. Should t h i s  and/or other s im i l a r  un i t s  be made ava i lab le  on loan? 
High ly  des i rab le  _2L Probably desirable _Lifr Flot des i rab le  

10. Would they be o f  he lp  t o  you o r  others where you work? 
Very helpful & Helpful No he lp  / 

11. !]here would vou orefer  t o  learn new materials? 
a A t h m -  ' 7 
b{ A t  the o f f i c e  
C) Elsewhere 

12. How would you refer t o  learn? 
a) Alone 2 
b) Srnall groups ( j o i n t  study) 
C) Classes ( lectures, etc.) _8_ 

Hav 
new 1. 

2. 
3. 

4. 
5. 

desirable would each o f  the fo l lowing techni ues be t o  you i n  learn ing 
materials a t  home, the o f f ice ,  o r  elsewhere ?check opposite each)? 

Moderate Low Value 
Taped Oiscussions I h L L - 3  
Sl ides 
l l r i t t e n  Materials 

3 L - L  0 
0 5 

a) L i s t s  of References 
b) Abstracts of reports, a r t i c l e s  /Z ss 
C) Loan copies of reports, a r t i c l e s  
d) Special "State-of-We-Art" repor ts  5 

Short Courses ( lectures, etc.) 
Workshops (questions L Answers) 

1" Vour Type o f  Job: . .. . 
Operator 2 

Superintendent 
Designer 

15. Vour Field: 
Water 

Wastewater 
50th 

Other 0 

16. Your Employer: 
Federal 

State 
Municipal 18 

I ndus t r i a l  2 , 
Engineer 

Other / 

17. Cqments and Suggestions: 

"Excel lent presentat ion--only problem I can ant ic ipate  i s  the lack of op- 
po r t un i t y  t o  i n t e r rup t  and ask questions o r  obta in  c lar i f i ca t ion. "  

"Taped discussion a l low f o r  a 'timed' presentat ion which lends i t s e l f  
we l l  t o  spec i f ic  t ime tables - good." 

"Very good program--I'd l i k e  t o  see more." 
"One of our major needs today i s  the i ns t r uc t i on  and t r a i n i n g  o f  waste- 

water treatment p l an t  operators. As you know we have several ' re- 
g iona l '  schools w i t h  l im i t a t i ons  on both ins t ruc tors  and a good tex t .  
If we had the tape-sl ide type presentations prepared for  a l l  the sub- 
j ec t s  t ha t  are offered, these could be presented t o  the classes w i t h  
a ' l o ca l '  i n s t r uc to r  who could explain, c l a r i f y  and answer questions 
on the mater ia l  presented on the tapes and slides." 

"I fee l  t h i s  would be exce l lent  for  use i n  our o f f i c e  f o r  the i ns t r uc t i on  
of a l l  engineers and draftsmen engaged i n  san i tary  engineering work. 
A bibl iography o r  se t  of abstracts furnished w i t h  the s l ides and 
tapes would al low those w i t h  ;ore i n t e res t  the opportunity t o  pur- 
sue the subject s t i l l  fa r ther .  

"This was a we l l  thought ou t  p rac t i ca l  presentat ion which should arouse 
i n t e r e s t  and the seeking o f  fur ther  information." 

"Very good presentation, would l i k e  t o  see more on subject." 
"Your presentat ion was exce l lent ! "  
"Good" 
"Very good.'' 
"Break discussion w i t h  d i f f e r e n t  voices and persons." 

TABLE 7. TOTAL RESPONSES TO QUESTIONNAIRE ON "PRACTICAL 
ADVANCED TREATMENT " ( WI LMINGTON, N.C.) . 



and for  questions and discussion af ter  each module, S f   resented i n  a c lass .  

I f  used by individuals or  small groups, t h i s  would d i v i d e  the content into 

more easi ly  assimilat@d portions, Another purpose, of tawse, was t o  i m -  

prove the content edi tor i  a1 l y  in several respects. 

Presentation a t  Chapel Hi 1 l Wastewater Operators School 

Upon completion, an invitation was accepted t o  present the revised 

modules in a special evening session before the upper  e w ~  grades o f  waste- 

water treatment plant operators ad the annual short  s c h ~ o l  i n  @&ape! Hil l .  

O f  course, t h i s  method of ut i l izat ion i s  not really consistent w i t h  the 

goal in preparing the modules. They were designed for use one a t  a time, 

by individuals or  small groups, probably vi t h  a substewtial interval 

(perhaps even days) between modules. Showin9 a l l  s f  them i n  short  suc- 

cession concentrates the learning ac t iv i ty  into too short a perSod and 

tends to  t i r e  the participants.  Nevertheless, t h i s  opportunity t o  reach 

a substantial number of respondents within a short  period appeared too 

valuable to  miss. 

I n  addition to  presenting the three modules on advanced wastewater 

treatment, the group was informed that  the one which had been prepared 

e a r l i e r  on alum precipitation of phosphorus also would be presented t o  

any who cared to  see i t .  Most of the audience remained for  th i s  fourth 

module, giving valuable information about the i r  reaction t o  a 

somewhat different  type of presentation. The scr ip ts  for  a17 four modules 

were duplicated and handed out t o  a l l  participants for  future reference. 



l es  8-1 1 summarize responses t o  the "our rrsdules by 28-42 i ndiva" - 

uals each. In general , the  response t o  each w.s favorabie and some COD- 

s t ruc t i  ve suggestions were offered on ncthocf o f  presentation and t o p i c s  

for  future ac t iv i t i e s ,  Reaction to  t he  ~ ~ o d j ~ l e  on "Alum Precipitation sf 

Phosphorus" appeared t o  be sl  i ~ h t 9 . y  more favorab' l  e than the -! ni,r.oductory 

verbal discussions indicated t h a t  this was motmu i n t c r ~ s a  i ~ g  t o  many be- 

cause i L, i ncluded more pjctures,  as con"cras ted with w o ~ d  s ?  =i Jes. The ex- 

perimental resul ts  obtained -in ful l -scale  studies a t  Chapel Hi: 5 was es- 

pecially interesting t o  these npeiaahars, many of whom have similar proh- 

lems and plants. 

Fresentati on i n  Ral ei& 

ecause most of those responding t o  the  questionnaires distributed a t  

the Wi lminqton and Chapel Hill presentations were p l a n t  operators and 

superintendents, i t  was desired to  obtain reactions from others i n  the 

f ie ld  who m i g h t  i f f e r  somewhat in outlook and in teres ts .  Accordinaiy, 

a notice was mailed t o  a1 1 individuals who had responded to  t h  

survey o f  interests  and who reported mailinq dddresses in Wake and ad- 

jacent counties. They were invited ts attend a shsk~inq o f  the same 

nlodules i n  Raleigh on May 22,  25-30 favorable  responses were obtained 

and about 15 participants actual l y attended. The re1 a t i  vely smal l re- 

ense probably can be attributed i n  large part  t o  a short  period of time 

between mailing of the notice and the meeting i kself .  Also, i t  probably 

demonstrates t o  some extent d i f f icu l t ies  which busy professionals may 



Department of Environmental Sciences and Engineering 
School of Public Health 

The University of North Carolina a t  Chapel Hill 

EVALUATION FORM 

ADVANCED TREATMENT OF MUNICIPAL WASTEWATERS - 
A SURVEY OF CURRENT PRACTICE 

MDOULE NO. 1 - INTRODUCTION AND GOALS I 
1. How interested a re  you in  advanced treatment? 

None Sl ight  Moderate /3 High 2 3  

2. How d i f f i cu l t  was the presentation t o  you? 
Too simple About r ight  3/ Too complicated 

3. How was the  pace? 
Too slow 3 About r ight  Too fas t  A 

4. How was the scope of the presentation? 
, Too much a t  one time & About r ight  27 Not enough "content" 

5. Did you use the tape? 
Yes No - Partly - 

6. Could you understand what was said? 
Not clear  0. K. /7 Very clear  & 

7. DO you l ike  t h i s  technique? 
Yes, a great deal 23 Yes, moderately & NO 2 

8. Have you used methods based on magnetic tape for  learning before? 
Yes, several times 5 Yes, once or  twice & No @ 

9. How did t h i s  module affect  your feeling about using tape fo r  learning? 
Now l ike  i t  more Z/ No change Now l ike it l e s s  

10. Oid you re fe r  t o  the written transcript of tape content? 
Yes, often /O Yes, seldom & No L5 

11. Was the t ranscript  helpful enough in your learning t o  jus t i fy  our in- 
cluding them in  future modules on other subjects? 
Yes 2L Doubtful 5 No & 

12. Did you use the  slides? 
All of them y Some - None - 

13. How did you use them? 
Automatic change y Manual projector - Viewer - 

14. Were they of good quality? 
Excellent a O.K. 4 Poor & 

15. How helpful were they? 
Very Helpful a Some Help 2 Li t t l e  or No Help L 
Suggestions for  change 

16. Where did you use t h i s  module? 
At home - At the Office - Elsewhere ~'pera76rJ ' S c  AGO/ 

17. How did you use i t ?  
Alone - Small Group - Class o r  Meeting 

18. Would you l ike  t o  see more modules l i k e  th i s  prepared on other subjects? 
Yes, very nuch g Moderately interested Not interested I 

19. Should future nndules include: 
Only written t ex t  & pictures? 0 Only written t ex t  & sl ides? & 
Only tape & pictures? tape & sl ides? / 
Written t ex t ,  tape & s&s? 30 

20. Please describe subjects for  future modules which would be greatest  
help and in te res t  t o  you in  your work: "All applications for  WTP opera- 
tors  ." "Industrial : (a)  Activated sludge process, (b) Carbon absorption." 
"Slides & tape discussion on tvpical problem encountered in activated 
sludge and possible solution o r  correction." "Laboratory Procedures. Ad- 
vanced Waste Treatment, Hydraulics" "Other aspects of wastewater svstms,  
i.e. pump stat ions,  collections systems, etc." "Waste Treatmen; Faci l i ty  
Trouble-shooting, Industrial Waste Treatment" "Pumps & Testinq (see below)* 

21. Have you attended short  courses in the water or  wastewater f ie ld? 
Yes, several Yes, once o r  twice J& NO J'- 

22. How do you compare short courses with t h i s  type of learning system? 
Prefer short courses 2 Prefer t h i s  approach would l i k e  both & 

23. Your type of Job: 
Operator A Superintendent /3 Designer / Regulatory 3 
Sales / Other (specify) Lab. Tech. 4: Chemists 2; Supervisor; Mavor: 

Engineer; Construction Inspector 
24. Your Field: 

Water / Wastewater 2 2  Both & Other Air. QC, Ut i l i t i e s  Utili- 

25. Your Employer: 
Federal 2 State Municipal Industrial Con~ultant  
Sales 1_ Other (specify) 

26. Comnts  and Suggestions:"Very good--need more of it." "This would be a 
tremendous aid in operator development; need pictures." "Need types & 
slides on Hydraulics." "Wording on tape should be exactly as shown on s l ide  
with explanation following. If not i t  i s  hard t o  read s l ide  and l i s t en  t o  
different words from tape." "I don't really buy the N.O.D., and I am unim- 
pressed by unverified modeling." "Very good." "More s l ides on operation 
(actual)." "Would be good for  many classes th i s  week. Firs t  two instructors  
were bad! They rambled and were F d  t o  follow. Slides and tape could be 
designed t o  cover t e s t  material. 

*20. continued: "BOOULT Equations, Stream Modeling." "Plant design; the actual 
laying out of a p ant  design, using information furnished by a c i ty ,  etc." 
Tests on different lab t e s t s  t o  t rain operators." "Plant design, more cov- 
erage for  t e x t i l e  waste where digestors are  not used; math & hydraulics which 
are applicable to  operation & not design." "Stream ecology, design of Adv. 
Trtmt." "Technique of operating an activated sludge plant." "Air Flotation." 

TABLE 8. TOTAL RESPONSES TO QUESTIONNAIRE ON 
MODULE NO. I ( CHAPEL HILL). 



Department o f  Environmental Sciences and Engineering 
School of Public Health 

The University of North Carolina a t  Chapel H i l l  

1. How interested are you i n  advanced treatment? 
None S l i gh t  & Moderate /3 High g 

2. How d i f f i c u l t  was the presentation t o  you? 
Too simple j About r i g h t  3 g  Too complicated & 

3. How was the pace? 
Too slow & About r i g h t  97 Too fas t  3 

4. How was the scope of the presentation? 
, Too much a t  one time I About r i g h t  3-6 Not enough "content" & 

5. Did you use the tape? 
Yes NO - Part l y  - 

6. Could you understand what was said? 
Not c lear  & 0. K. _lk Very c lear  

7. Do you l i k e  t h i s  technique? 
Yes, a great deal= Yes, moderately /3 No 2 - 

8. Have you used methods based on magnetic tape f o r  learning before? 
Yes, several times Yes, once o r  twice & No Z/ 

9. How d id  t h i s  module affect your fee l ing about using tape f o r  learning? 
Nnr l i k e  it more= No change & Now l i k e  it less g 

EVALUATION FORM 

ADVANCED TREATMENT OF MUNICIPAL WASTEWATERS - 
A SURVEY OF CURRENT PRACTICE 

- 

10. Did you refer t o  the wr i t t en  t ranscr ip t  o f  tape content? 
Yes, often /d Yes, seldom No LO 

MODULE NO. 2 - TYPES AND APPLICATIONS OF ADVANCED PROCESSES 

11. Was the t ranscr ip t  he lpfu l  enough i n  your learning t o  j u s t i f y  our in-  
cluding them i n  future modules on other  sub3ects7 
Yes 33 Doubtful a No 

- 

12. Did you use the sl ides? 
A l l  of them y Some - None - 

13. How d i d  you use them? 
Automatic change Manual pro jector  - Viewer - 

b, U1 

14. Were they of good qual i ty? 
Excellent 24 0. K. // Poor 2 

15. How helpfu l  were they? 
Very Helpful J /  Some Kelp 7 L i t t l e  o r  No Help / 
Suggestions for change "More diasrams f o r  treatment, processes & reactions." 
"Diagrams & pictures." "Prepare a high qua l i t y  reading material (see above r i gh t )  

15. continued: for use before viewing the module." "Should be made avail- 
able other than during school for c1assificatl;on." "I think t h i s  i s  a 
good way of expressing advanced treatment." More diagram." 

16. Where d i d  you use t h i s  module? 
A t  hane - At the Office - Elsewhere ~pe-fox~'  ic&/ 

17. How d i d  you use i t ?  
Alone - Small Group - Class o r  Meeting J 

18. Would you l i k e  t o  see more modules l i k e  t h i s  prepared on other subjects? 
Yes, very m c h  Moderately in terested _2 Not in terested _L 

19. Should fu tu re  modules include: 
Only wr i t t en  t e x t  & pictures? / Only wr i t t en  t e x t  & s l ides? _L 
Only tape 8 pictures? 2 tape & s l ides? 
Written text, tape & s%s? 32 

20. Please describe subjects f o r  fu ture mdules which would be greatest 
help and in te res t  t o  you i n  Your work: "Go i n t o  process deeper." "Biology 
& Chmistry" "Operation of activated sludge treatment plant, laboratory 
test ,  pump aDDlication. etc. It would be verv aood on a l l  r e  S 
(perfect operator t ra in ing  tool)." "Design of advanced treatw=s." 
"Complete t ra in inq Proqram for a l l  wastewater t r e  
operators." Safety - Cross Connutions, Hazards 
phases of waste treatment & t h e i r  tests." 

21. Have you attended shor t  courses i n  the water o r  wastewater f ie ld? 
Yes, several & Yes, once o r  twice a No 5fL- 

22. How do you compare short courses w i th  t h i s  type of learning system? 
Prefer short courses 2 Prefer t h i s  approach would l i k e  both a 

23. Your type o f  Job: 
Operator /.? Superintendent Designer L Regulatory 
Sales / T t h e r  (specify) La$aech. 4; Engineering Res o n s i b k y ;  b y o r  

Chemists 3; ~ons t ruc t i on  Inspect~on; ~ n v i ~ n m !  Eng,; Supervisor; 
24. Your Field: Techm cal  Engineer. 

Water I Wastewater&4- Both & Other Air, QC, U t i l i t i e s ,  U t i l i t y  
Generation. 

25. Your Enployer: 
Federal a State 2 Municipal a I ndus t r i a l  /a Consultant p- 
Sales _L Other (specify) 

26. C o m n t s  and Suggestions: "Very good--the summary should verbally repeat 
the main items for the benefit  of those wi th  tape recorders for further 
review." "I r e a l l y  l i k e  the wr i t t en  synopsis for a learning vehicle." 
"Would be very helpful for  operator training; need pictures." "Nyd 
s l ides wi th  diagrams and/or pictures along wi th  wr i t t en  material. 

TABLE 9. TOTAL RESPONSES TO QUESTIONNAIRE ON 
MODULE NO. 2 (CHAPEL HILL). 



Department of Environmental Sciences and Engineering 
School o f  Public Health 

The University of  North Carolina a t  Chapel H i l l  

EVALUATION FORM -- 
ADVANCE0 TREATMENT OF MUNICIPAL WASTEWATERS - 

A SURVEY OF CURRENT PRACTICE 

MIDULE NO. 3 - A RATIONALE FOR APPROACHING THE PROBLEM 16. Where d id  you use t h i s  module? 
A t  hme - At the Office - Elsewhere U~CP@&G ' x c A ~ ~  / 

1. How interested are you i n  advanced treatment? 
None a Sl l gh t  _L Moderate /3 HI gh fl 17. How d id  you use i t ?  

Alone - Small Group - Class o r  Meeting J 
2. How d i f f i c u l t  was the presentation t o  you? 

Too simple A About r i gh t  29 Too complicated & . 18. Would you l i k e  t o  see more modules l i k e  t h i s  prepared on other subjects? 
Yes, very mch  z5 Moderately interested Not interested L 

3. How was the pace? 
Too slow / About r i g h t  Too fas t  3 

4. How was the scope of the presentation? 
Too much a t  one time L) About r i g h t  Not enough "content" 3 

5. Did you use the tape? 
Yes No - Part ly  - 

6. Could you understand what was said? 
Not clear 0. K. /2 Very clear Lf 

7. Do you l i k e  t h i s  technique? 
Yes, a great deal 22 Yes, mderately f NO 2 

8. Have you used methods based on magnetic tape for  learning before? 
Yes, several times 2_ Yes, once or  twice /D No Lf- 

9. How d id  t h i s  module affect your feeling about using tape f o r  learning? 
Now l i k e  it more Z/ No change /D Now l i k e  it less 2 

10. Did you refer t o  the wr i t ten transcript of tape content? 
Yes, often a Yes, seldom / NO _L2 

11. Was the t ranscr ipt  helpful enough i n  your learning t o  j us t i f y  our in-  
cluding them i n  future modules on other sub~ects? 
Yes 22 Doubtful 2 No 

12. Did you use the sl ides? 
A l l  of them Some None 

13. How d i d  you use them? 
Automatic change Manual proJector - Viewer - 

14. Were they o f  good quality? 
Excellent 23 O.K. Poor 

15. How helpfu l  were they? 
Very Helpful 22 Some Help 2 L i t t l e  o r  No Help / 
Suggestions f E h a n g e  

19. Should future modules include: 
Only wr i t ten t e x t  & pictures?& Only wr i t t en  tex t  & sl ides? 
Only tape & pictures? & . n y tape & sl ides? L 
Written text, tape & s 1 es7 

20. Please describe subjects for future modules which would be greatest 
help and interest  t o  you i n  your work: 

"A l l  areas, Alum & Polyelectrolites." "Lab Test and Procedures." 

"More tarrard a correspondence course with module presentations as a help." 

Sampling, lab work, safety." "Pumping Stations, Collection Systms." 

21. Have you attended short courses i n  the water or  wastewater f i e ld?  
Yes, several & Yes, once o r  twice L5 No 2 

22. How do you compare short courses wi th t h i s  type o f  learning system? 
Prefer short courses 1 Prefer t h i s  approach would l i k e  b o t h 2 2  

Tech. 2. Chemist. Construction 
. - .  

24. Your F ie ld:  
Water Wastewater Both /Z Other Air. U t i l i t i e s .  U t i l i t v  

Generation 
25. Your Enployer: 

Federal 3 State 7 Municipal 8 Industr ia l  Consultant & 
Sales J- Other (specify) 

26. Comnts  and Suggestions: 

"Very good." "Pictures, not j us t  wr i t i ng  on slides." 
"Your ed i to r ia l  i s  excellent and I agree completely." 
"Go slower on heavy stuff--such as calculations and figures." 
"A p ic ture occasionally woul! help." 
"More pictures and diagrams. 

TABLE 10. TOTAL RESPONSES TO QUESTIONNAIRE ON 
MODULE NO. 3 (CHAPEL HILL). 



Department o f  Environmental Sciences and Engineering 
School o f  Public Health 

The University o f  North Carolina a t  Chapel H i l l  

EVALUATION FORM 

ALUM PRECIPITATION OF PHOSPHORUS 

1. How interested are you i n  advanced treatment? 
None Slight & Moderate High & 

2. How d i f f i c u l t  was the presentation t o  you? 
Too simple 2 About r igh t  TOO complicated 2 

3. How was the pace? 
~ o o  slow / About r i g h t  TOO fast / 

4. How was the scope o f  the presentation? 
, Too much a t  one time L) About r i g h t  A6 Not enough "content" L 
5. Did you use the tape? 

Yes J No -- Part ly  -- 
6. Could you understand what was said? 

Not clear 0. K. & Very clear 

7. Do you l i k e  t h i s  technique? 
Yes, a great deal 2L Yes, moderately No 

8. Have you used nethods based on mgnetic tape f o r  learning before? 
Yes, several t ines Yes, once o r  twice & No _2_ 

9. How did t h i s  module af fect  your feeling about using tape f o r  learning? 
Now l i k e  it mre & No change 2_ Now l i k e  it less a 

10. Did you refer  t o  the written transcript o f  tape content? 
Yes, often fi Yes, seldom & No /3 

11. Was the transcript helpful enough i n  your learning t o  jus t i f y  our in-  
cluding them i n  future nmdules on other subjects? 
Yes 2 2  Ooubtful & No 0- 

12. Did you use the slides? 
A l l  o f  them Some - None - 

13. How did you use them? 
Automatic change Manual projector - Viewer - 

14. Were they of good quality? 
Excellent O.K.. _2_ Poor -& 

15. How helpfu l  were they? 
Very Helpful Som Help & L i t t l e  or No Help L 
Suggestions for change "Need more time other than . .  . 

studv." 

16. Were d i d  you use t h i s  module? 
A t  hoae - At the Off ice - Elsewhere O R ? P U ~ H  / &b/ 

17. How d i d  you use i t ?  
Alone - Snull  Group - Class o r  Meeting J 

18. H w l d  you l i k e  t o  see nmre modules l i k e  t h i s  prepared on other subjects? 
Yes, very auch & Moderately interested & Not i n t e r e s t e d . 2  

19. Should future nodules include: 
Only wr i t ten  t e x t  & pictures? / Only wr i t ten tex t  & sl ides? 
Only tape A pictures? tape & sl ides? / 
k i t t e n  text, tape L s&s? & 

20. Please describe subjects f o r  future modules which would be greatest 
help and in te res t  t o  you i n  your work: 

"Pumps, Testing." "Removal o f  Heavy Metals." "Test and Applications." 

"Pumps and Hydraulics." 

21. Have you attended short courses i n  the water o r  wastewater f i e ld?  
Yes, several & Yes, once o r  twice No 3 

22. How do you compare short courses wi th t h i s  type o f  learning system? 
Prefer short courses Prefer t h i s  approach 6 would l i k e  both 

23. Your type of Job: 
Operator h Superintendent /2 Designer Regulatory & 
Sales A Other (specify) ~ h x t - o p e r a t o r ;  Supervisor; Construction In- 

spector; Engineer; Mayor; Lab. Tech. & Operator; Lab. Tech. 
24. Your Field: 

Hater Q Wastewater 0 Both Other U t i l i t v  Generation, A i r  

25. Your Employer: 
Federal _L State 5- Municipal /D Industr ia l  /-3 Consultant ) 
Sales Other (specify) 

26. ,pments  and Suggestions: 
Like th i s  portion better than others because i t contained more specif ic 

infomation." Very good--should be expanded t o  a l l  units of study." 
"I believe th is  technique would be very practical if there were means 
fo r  receiving the answers t o  questions pertaining t o  the material pre- 
sented on the slides and tape." 
NOTE: There was one Industrial Wastewater Superintendent who answered 
none of tne questioqs but gave the c y e n t ,  "more rounded presentation, 
written, pictures, etc., good summary. 

TABLE I I. TOTAL RESPONSES TO QUESTIONNAIRE ON "ALUM 
PRECl PITATION OF PHOSPHORUS " (CHAPEL HILL) . 



face in attending meetings of th i s  type and may provide a clue t 

type of consumer could be "reached" best by some other technique -- 
for  example, b making the tapes, s l i  es and written materials avai 

able to  him on loan for  tise individtally or in smaST groups  in his off ice.  

That would make i t  possible t o  program the i r  u t i l ina t i sn  a t  convenience 

of the user, instead o f  atteempting t s  structure i -d r ia idly as done in th i s  

instance. 

Tables 12-15 summarize the resul ts  obtained f rom c~uestisnnaires dis- 

tr ibuted t o  th i s  group a f t e r  showing each module. Only one o f  the par t i -  

cipants was a plant superintendent and one was a student, the  others were 

practicing professionals, in and out of the water f i e l d ,  and employed in  

engineering of f ices ,  regulatory agencies, and educational ins t i tu t ions  . 
In view of t h i s ,  i t  i s  surprising to  note the degree of  similar i ty  in  re- 

action of t h i s  group to that  of the other groups with different  in te res t s  

and backcrounds , summarized ea r l i e r .  A? though there are some differences , 

they are  by no means s t r ik ina .  Perhaps the major ones can be found in 

comments and suggestions about types of materials recommended for  future 

modul es . 
Overall Critique 

Examination of data summarized in Tables 7-15, as well as verbal re- 

actions of participants to  whom the modules have been presented, indi- 

cate a highly favorable reaction t o  th i s  method o f  presentation, Pn im- 

portant point re lat ive to  preparation of modules i n  the future i s  that  

participant reaction desi red more generous use of pictures of operati np 

fac i l  i t i e s  and more references to  real -1 i f e  experiences in thei r 



Department o f  Environmental Sciences and Engineering 
School o f  Public Health 

The ~ n i i e r s i t y  of North Carolina a t  Chapel H i l l  

EVALUATION FORM 

ADVANCED TREATMENT OF MUNICIPAL WASTEWATERS - 
A SURVEY OF CURRENT PRACTICE 

WDULE NO. 1 - INTROWCTION AND GOALS 

1. How interested are you i n  advanced treatment? 
None Sl ight  a Moderate 3 High & 

2. How d i f f i c u l t  was the presentation t o  you? 
Too simple & About r i gh t  Too complicated 2 

3. How was the pace? 
Tw slow 1_ About r i gh t  Too fast _L 

4. How was the scope of the presentation? 
Too much at  one time 2 About r i gh t  & Not enough "content" 

5. Did you use the tape? 
Yes No - Part ly  - 

6. Could you understand what was said? 
Not clear fJ- 0. K. jt Very clear 4 

7. Do you l i k e  t h i s  technique? 
Yes, a great deal 5 Yes, moderately _Zt No 

8. Have you used methods based on magnetic tape for learning before? 
Yes, several times 2 Yes, once or twice & No 2, 

9. How d id  t h i s  module affect your feel ing about using tape f o r  learning? 
Now l i k e  it mare No change & Now l i k e  it less g 

10. Did YOU refer t o  the wr i t ten transcript of tape content? 
Yes, often Yes, s e l d o m L  No & 

11. Was the transcript helpful enough i n  your learning t o  j u s t i f y  our in -  
cludin them i n  future rnodules on other subjects? 
Yes 2 Doubtful 3 No 

12. Did you use the slides? 
A l l  of them Some - None - 

13. How d id  you use them? 
Automatic change Manual projector - Viewer - 

14. Were they o f  good qual i ty? 
Excellent I/ O . K . , c  Poor 

15. How helpful were they? 
Very Helpful _2 Some Help L i t t l e  o r  No Help 
Sug estions f o r  change "Ex l a i n  BOD and o l lu t ion i n  more r e a l i s t i c  and 
unjerstandable t e r n  that Feople can r e l k  to." (See above r i gh t )  

continued: "Very good presentation." "Maybe show a couple of block 
diagrans about how secondary treatment processes are set up. Add 
pictures rather than a l l  wri t ten material." "Use sketches o f  plant 
equipment O X  actual pictures o f  equipment t o  c lear ly  show what.unit 
looks l ike .  Might run through sane of  the u n i t  processes l i k e  you 
did f o r  secondary treatment ( j us t  a l i s t ing) . "  "Sane c lass i f ica t ion 
might be helpful i n  explaining exactly what type o f  water i s  meant by 
'municipal ' water; drinking, pre-water treatment, etc." "Seems you 
could have mentioned a l i t t l e  more about advanced treatment i n  terns 
o f  various systems used--not so much i n  deta i l  though." 

16. Where d i d  you use t h i s  mdule? 
A t  hane - At the Off ice - El sewhere s ah& h ! ! . e ~ &  

17. How d i d  gau use i t ?  
Alone - S m l l  Group - Class o r  Meeting J 

18. Uould you. l i k e  t o  see m r e  modules l i k e  t h i s  prepared on other subjects? 
Yes. very w h  /a Moderately interested 12 Not interested 4 

19. Should future nodules include: 
Only w r i t t en  t e x t  L pictures? / Only wr i t ten t ex t  & slides? 
Only tape & pictures? 0 tape & sl ides? l_ 
Written text,  tape .% s-s? 

20. Please describe subjects for fu ture  modules which would be greatest 
help and i n te res t  t o  you i n  your work: "Treatment o f  water plant wastes, 
use of polymers i n  water and/or waste treatment." "Techmcal aspects o f  
water & wastewater treatment un i t  processes hydrology pract ical hydrau- 
lics." "Addi t ionat a i r  & water po l lu t ion co i t r o l  consi&rations." "1. More 
deta i l  on Phosphorus & Nitrogen ranoval. 2 Also sme deta i l  as t o  sol ids 
removal (filters); 3. ~hem ica l -~ i o l og i ca i  ~ k c e s s e s  f o r  Treatment." "Treat- 
ment p lant  design cr i te r ia ,  how t o  decide which processes t o  use." "*Nuts 
6 Bolts'  aspects of tr tmt. facilities, i.e. punp operat., types o f  valving." 

21. Have you attended short courses i n  the water o r  wastewater f i e l d?  
Yes, several Yes, once o r  twice & No j 

22. How do you crmpare short courses wi th  t h i s  type o f  learning system? 
Prefer short courses _L Prefer t h i s  approach S would l i k e  both 2_ 

23. Y w r  type o f  Job: 
Operator &- Superintendent L Designer 
Sales Other (specify) Research 2; Engr. 

Engr. for Environm. Engr.; Chief Engr. (A i r  Qual.); Student; 
24. Your Field: San. Engineer. 

Water 1 Wastewater & Both 5- Other 

25. Your Enployer: 
Federal State b Municipal A- Indust r ia l  Consultant 9 
Sales 11 Other (specify) University 

C o m n t s  and Suggestions: 
"The f i r s t  module i s  a textbook ( 1 )  version o f  t reatmnt  components that  
might be useful t o  part icipants unfamiliar w i th  related topics." 
"Module might be a l i t t l e  too s impl is t ic  f o r  people who are i n  f i e l d  
already." "More photographs; changes i n  background color i s  distracting." 
"Introduction was generally good; s l ide presentations are generally w r e  
helpful i n  understanding processes rather than reading i n  texts." 

TABLE 12. TOTAL RESPONSES TO QUESTIONNAIRE 
ON MODULE NO. I ( RALEIGH). 



Department of Environmental Sciences and Engineering 
School of Public Health 

The University of North Carolina a t  Chapel Hill 

EVALUATION FORM 

ADVANCED TREATMENT OF MUNICIPAL WASTEWATERS - 
A SURVEY OF CURRENT PRACTICE 

MODULE NO. 2 - TYPES AND APPLICATIONS OF ADVANCED PROCESSES 

1. How interested a re  you in advanced treatment? 
None 2 Slight  2 Moderate 3 High 

2. How d i f f i c u l t  was the presentation t o  you? 
Too simple About right /D Too complicated 

3. How was the  pace? 
Too slow About r ight  Too fas t  a 

4. How was the scope of the presentation? 
, Too much a t  one time 4 About r ight  Not enough "content" 

5. Did you use the tape? 
Yes No - Partly - 

6. Could you understand what was said? 
Not c l ea r  0. K. h Very clear  

7. Do you l ike  t h i s  technique? 
Vex, a great deal .@ Yes, moderately 2 No 

8. Have you used methods based on magnetic tape fo r  learning before? 
Yes, several times 2 Yes, once or  twice 2 No 3 

9. How did t h i s  module affect your feeling about using tape f o r  learning? 
Narr l i ke  i t  more 5 No c h a n g e k  Now l ike i t  l e s s  L 

10. Did you re fe r  t o  the written t r ansc r ip ta f  tape content? 
Yes, often 1_ Yes, seldom/ No 7 

11. Yas the t ranscript  helpful enough in your learning t o  just i fy our in- 
cluding them in future modules on other subjects? 
Yes Doubtful / No -& 

12. Did you use the slides? 
All of them Some - None 

13. How did you use them? 
Automatic change c/ Manual projector - Viewer - 

14. Were they of good quality? 
Excellent /O O.K. Poor 

15. How helpful were they? 
Very Helpful 9 Some Help L i t t l e  or  No Help 
Suggestions for  change "Actual pictures of plants used t o  clearlv dic- 

close what i s  being talked about." 

16. Where did you use t h i s  nodule? 
At haae -- At the  Office - El sewhere ,&h A%?s&.l 

17. How did you use i t ?  
Alone %all Group - Class o r  Meeting J 

18. WouId you l i k e  t o  see more modules l i k e  t h i s  prepared on other subjects? 
Yes, very mch J'Q Moderately interested 2 Not interested 2 

19. Should future modules include: 
O n l y w i t t e n  t ex t  & pictures? 4 Only written t ex t  & sl ides? 
Only tape & pictures? ~g ? tape & sl ides? _L 
Written text, tape & s 1 es 

20. Please describe subjects for  future modules which would be greatest 
helo and in te res t  t o  vou in  vour work: "More technical info. on various 
typ& of adv. trtmt. ficessei--in terns of what processes can be used fo r  
various waste characteristics; what i s  qenerally used in f i e l f  & i s  more 
successful." "Overview of Industrial Waste Trtmt. Problems. "Modules 
coverin ar t icular  phases of adv. trtmt.; f i l t e r ing  (medias, etc.); Car- 
bon ads:rFtion." "Air & Water Pollution Subjects." "Land application-- 
l i t t l e  i s  readily available on th i s  subject; Metals Removal of Cyanide 

Destruction.'' 
21. Have you attended short  courses in  the water o r  wastewater f ie ld? 

Yes, several L& Yes, once o r  twice & No 2 
22. How do you compare short courses with t h i s  type of learning system? 

Prefer short  courses Prefer t h i s  approach would l i k e  both 

TUT 3 L d L  
24. Your Field: 

Water 2 Uastewater Both 3 Other -,.,,I 

25. Your Employer: 
Federal 2 State  Municipal 1- Industrial Consultant 3 
Sales p Other (specify) 

26. Comnts  and Suggestions: 
"Would enjoy separate presentations on each process." 
"Very good." "Provide more diagrams (schematics) in the transcript." 
"Excellent idea--like three parts bet ter  than Wilmington (Nov.'73) 
approach." 

TABLE 13. TOTAL RESPONSES TO QUESTIONNAIRE 
ON MODULE NO. 2 ( RALEIGH). 



Department o f  Environmental Sciences and Engineering 
School o f  Public Health 

The University o f  North Carolina a t  Chapel H i l l  

EVALUATION FORM 

ADVANCED TREATMENT OF MUNICIPAL WASTEWATERS - 
A SURVEY OF CURRENT PRACTICE 

- 

MODULE NO. 3 - A RATIONALE FOR APPROACHING ME PROBLEM 

1. How interested are you i n  advanced treatment? 
None 2 Sl igh t  2 Moderate 2 High /D 

2. How d i f f i c u l t  was the presentation t o  you? 
Too simple 1_ About r i g h t  // Too complicated 

3. How was the  pace? 
Too slow 1 About r i g h t  T w  fast  

4. How was the scope o f  the presentation? 
, Too much a t  one time About r i g h t  Not enough "content" 2 
5. Did you use the tape? 

Yes No - Part ly  - 
6. Could you understand what was said? 

Not c lear  2 0. K. 14 Very clear 

7. Do you l i k e  t h i s  technique? 
Yes, a great deal 3 Yes, moderately NO 2 

8. Have you used methods based on magnetic tape for learning before? 
Yes, several times Yes, once o r  twice No a 

9. How d i d  t h i s  module a f fec t  your feeling about using tape for  learning? 
Ncw l i k e  it more & No change Now l i k e  i t  less & 

10. Did you refer t o  the wr i t t en  t ranscr ip t  o f  tape content? 
Yes, of ten 2 Yes, seldom / No & 

11. Was the t ranscr ip t  he lpfu l  enough i n  your learning t o  j u s t i f y  our in-  
c lud ing them i n  future mdules on other subjects? 
Yes Doubtful L No 

12. D id  you use the sl ides? 
A l l  of them Some - None - 

16. Where d i d  you use t h i s  module? 
A t  hme - At the  Of f ice - Elsewhere &/r/jd /*j7~*&& 

17. How d i d  you use i t ?  
Alone - Small Group - Class o r  Meeting 

18. Mould you l i k e  t o  see more modules l i k e  t h i s  prepared on other subjects? 
Yes, very much 2 Moderately interested Not in terested & 

19. Should fu tu re  modules include: 
Only wr i t t en  t e x t  & pictures? 0 Only wr i t t en  t e x t  & s l ides? 2 
Only tape & pictures? tape & s l ides? / 
Written text ,  tape h s&s? /D 

20. Please describe subjects for future modules which would be greatest 
help and in te res t  t o  you i n  your work: 

"Need t o  have a module on land application technoloqv; looks l i k e  a 
most a t t rac t i ve  a l ternat ive!  Again a need f o r  photographs and demonstra- 
t ions t o  qo along w i th  the narrative." "A i r  and Water Pol lu t ion Control 
Considerations." 

21. Have you attended short courses i n  the water o r  wastewater f ie ld? 
Yes, several Yes, once o r  twice No 2 

22. How do you compare short courses w i th  t h i s  type o f  learning system? 
Prefer  short courses 2 Prefer t h i s  approach would l i k e  both 6 

23. Your type o f  Job- 
Operator 0 ~ i ~ e r i n t e n d e n t  _L Designer 3 Regulatory 3 
Sales  ath her (specify) A i r  Oualitv Control: Sanitarv Enqr. (Plans 

Review); Review Engr. for State; Engr (Pr Analyst EPA; 
24. Your Field: student ! t i rest ry)  ! 

Water Wastewater Both 3 Other -trol 

13. How d i d  you use them? 25. Your Employer: 
Automatic change Manual projector - Viewer - Federal State & Municipal / Indus t r i a l  Consultant 9 

Sales Other (specify) 
14. Were they f good qual i ty? 

Excellent O.K. L Poor -& 26. Conments and Suggestions: 
" I n  my opinion reading and referr ing t o  the handout would be adequate for 

15. How helpful were they? my information!" 
Very Helpful Some Help 3 L i t t l e  o r  No Help I "This module d id  l i t t l e  t o  complete the subject, except for  the sober 
Suggestions for change throughts expressed i n  the ed i to r i a l  ." 

"Very good." 

TABLE 14. TOTAL RESPONSES TO QUESTIONNAIRE 
ON MODULE NO. 3 (RALEIGH). 



Department of Environmental Sciences and Engineering 
School o f  Public Health 

The Univers i ty  of North Carolina a t  Chapel H i l l  

EVALUATION FORM 

ALUM PRECIPITATION OF PHOSPHORUS 

1. Har in terested are you i n  advanced treatment? 
None S l i gh t  ~odera te  2 High 

2. Haw d i f f i c u l t  was the presentation t o  you? 
Too simple & About r i g h t  Too complicated 

3. How was the pace? 
Too slow About r i g h t  Too fast  

4. How was the scope o f  the presentation? 
, Too much a t  one t ime 2 About r i g h t  @- Not enough "content" 

5. D i d  you use the  tape? 
Yes No - Part l y  - 

6. Could you understand what was said? 
Not c lear  2 0. K. a Very clear _h 

7. Do you l i k e  t h i s  technique? 
Yes, a great deal _2 Yes, moderately _L No 

8. Have you used methods based on magnetic tape f o r  learning before? 
Yes, several times 2 Yes, once o r  twice No 2 

9. How d i d  t h i s  module a f fec t  your fee l ing about using tape for  learning? 
Nar l i k e  it more & No change jf, Now l i k e  it less a 

10. Did you re fe r  t o  the wr i t t en  t ranscr ip t  o f  tape content? 
Yes, of ten 1_ Yes, seldom / No 

11. Mas the t ransc r ip t  helpful enough i n  your learning t o  j u s t i f y  our in-  
c lud in  them i n  future modules on other subjects? 
Yes je_ Ooubtful L No 

12. D id  you use the s l ides? 
A l l  of them Some - None - 

13. How d i d  you use them? 
Automatic change 5 Manual projector - Viewer - 

14. Were they of good qual i ty? 
Excel l e n t  7 0. K.. / Poor 

15. How he lp fu l  were they? 
Very Helpfu l  Some Help j L i t t l e  o r  No Help 
Suggestions for change 

16. Where d i d  you use t h i s  module? 
A t  home - A t  t h e  Off ice - Elsewhere - 

17. How d i d  you use i t ?  
Alone - Small Group - Class o r  Meeting J 

18. Would you l i k e  to see more modules l i k e  t h i s  prepared on other subjects? 
Yes, very m c h  Moderately in terested I Not in terested 

19. Should future nodules include: 
Only wr i t t en  t e x t  8 pictures? 0 Only wr i t t en  t e x t  S s l ides? 
Only tape & p ic tures? 0 tape & s l ides? 
Wri t ten text, tape & s m s ?  _Z 

20. Please describe subjects for future modules which would be greatest 
help and in te res t  t o  you i n  your work: 

21. Have you attended shor t  courses i n  the water or wastewater f i e l d ?  
Yes, several j Yes. once o r  twice 3 No 2 

22. How do you compare short courses w i th  t h i s  type of learning system? 
Prefer  short courses _L Prefer t h i s  approach 3 would l i k e  both & 

23. Y w r  type of Job: 
Operator P Superintendent L Designer A Regulatory 2 
Sales - Other (specify) San. Enqr.(Plans Review); Review Enqr.: 

Student (Forestry) 
24. Your Field: 

Water &- Wastewater Both Other Forestrv 

25. Your Employer: 
Federal / State 2 Municipal Industr ia l  Consultant & 
Sales Other (specify) 

26. Conuents and Suggestions : 

"Need more room for  coments & a l l w  for more public par t ic ipat ion i n  t h i s  
form of information dissemination." "Excellent. Would l i k e  t o  see a l l  
the subjects i n  Advanced Treataent handled l i k e  this." Very interesting, 
pa r t i cu la r l y  i n  reference t o  Chapel H i l l  Plant results." "Could deal a 
l i t t l e  more with the technical aspects and f i e l d  application of chemical 
precipitat ion." 

TABLE 15. TOTAL RESPONSES TO QUESTIONNAIRE ON "ALUM 
PRECIPITATION OF PHOSPHORUS " ( RALEIGH ). 



operation, whenever possible. Cl early, relevance is the b-yword? 

Time and financial constrafnts have precluded widespread dis t r ibut ion 

of the modules to  individuals and small groups fo r  u t i l iza t ion  a t  t he i r  

own convenience and pace, as intended -ijn t he i r  design. I t  is Fel t  t ha t  the 

test ing method actually employed i n  these studies has been more demanding 

of the presentations by compressing them into a time f r a w  which was too 

short  and r igid for  optimum ut i l iza t ion .  f n  spi te  o f  t h a t  severe handi- 

cap, audience reaction has been goad and severs.! participants have vol- 

unteered views tha t  making modules of this type available to  them a t  

home or the off ice would be very helpful i n  thejr professional develop- 

ment and that  of fellow workers who were not able t o  attend the presenta- 

t i  ons . 
With respect to capabi l i t y  for  developing s i  mi Jar  modules on the 

many subjects of in t e re s t ,  as expressed in the survey, there seems to be 

no fundamental reason why a major e f fo r t  i n  t h i s  area could not be mount- 

ed with personnel and fac i l  i t i e s  presently avai 1 ab1 e i n  North Carolina. 

The most important needs in doing tha t  will involve ef for t s  to  insure 

relevancy i n  the presentations and careful attention to  effect ive use of 

a l l  appropriate teaching aids.  Although most water resources academi- 

cians are somewhat ineffective in those respects now, there i s  no reason 

why the capabi l i t ies  could not be developed rather rapidly, i f  really 

des i red. 

The most important question relating t o  specif ic  goals of th i s  pro- 

jec t  i s  whether th i s  type of technique can be used effectively in trans- 

ferring research findings to  practi t ioners i n  the f i e ld .  In tha t  respect, 



i t  i s  s ignif icant  tha t  the module receiving best reaction, i n  spite of som 

edftorial  l imitations,  was the one on "Alum Precipitdtisn o f  Phosphorus" 

-- the only one whic actual ly  reported research observations from a 

project on wastewater treatment. I t s  favorable response indicates tha t  

research findings can be presented successfully t o  

assembled i n  modules which are interesting and relevant t o  the i r  

probl ems and needs. 

Based on reactions t o  a l l  o f  the modules, b u t  especially t o  the one 

on "Alum Precipitation o f  Phosphorus," the author is convinced tha t  th i s  

type of presentation can be used effectively for  Lransferri ng research 

information t o  water resources engineers and other practitioners. 


