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1 E .  THE DEPARTMENT OF EDUCATION, IN CONSULTATION WITH THE ARIZONA
2 80ARD OF REGENTS, SHALL DEYELOP A L I S T  OF S K IL L S  IN ENVIRONMENTAL
3 EDUCATION TO BE INCLUOED IN TEACHER TRAINING PROGRAMS.
4 F .  IN TH IS  SECTION "ENVIRONMENTAL EDUCATION" MEANS THE EDUCATIONAL
5 PROCESS OEALING WITH THE RELATIONSHIP OF HUMANS TO TH EIR  NATURAL ANO
6 A R T IF IC IA L  SURROUNOINGS AND INCLUDES THE RELATION OF POPULATION
7 POLLUTION, RESOURCE ALLOCATION, RESOURCE O EPLET IO N , CONSERVATION’
3 TRANSPORTATION, TECHNOLOGY AND URBAN ANO RURAL PLANNING TO THE
9 ENV'RONMENT.

10 S e c .  4 .  T i t l e  1 5 ,  c h a p t e r  10 , A r iz o n a  R e v i s e d  S t a t u t e s ,  i s  amended
11 Dy a d d in g  a r t i c l e  7 . 1 ,  to  re a d :
12 A R T IC LE  7 . 1 .  DEPARTMENT OF EDUCATION ENVIRONMENTAL EDUCATION FUNO
13 1 5 -1 2 1 1 .  D ep a rtm en t  o f  e d u c a t io n  e n v i ro n m e n t a l  e d u c a t io n
14 fund
15 A. A DEPARTMENT OF EDUCATION ENVIRONMENTAL EDUCATION FUNO IS
16 ESTA BLISH ED  FOR THE PURPOSE OF PROVIDING MONIES TO THE DEPARTMENT OF
17 EOUCATION FOR PERSONNEL ANO OTHER EXPENDITURES-NECESSARY TO A S S IS T  SCHOOL
13 D IS T R IC T S  IN IMPLEMENTING ENVIRONMENTAL EDUCATION PROGRAMS AND TO PROYIDE
19 TRAIN ING AS PRESC R IBED  IN SECTION 1 5 -7 0 6 .
20 B .  THE SUPERINTENDENT OF PUBLIC  INSTRUCTION SHALL ADMINISTER THE
21 FUNO.
22 C . MONIES FOR THE FUNO HAY BE PROVIDED FROM L E G IS L A T IV E
23 APPROPRIATIONS AND 8Y DONATIONS FROM IN TERESTED INDIVIDUALS ANO
24 ORGANIZATIONS.
25 D. THE FUNO ESTABLISHED BY TH IS  SECTION IS  EXEMPT FROM THE
26 PROVISIONS OF SECTION 3 5 - 1 9 0 ,  RELATING TO LAPSING OF APPROPRIATIONS.
27 S e c .  5 .  T i t l e  1 5 ,  c h a p t e r  1 3 , a r t i c l e  2 ,  A r i z o n a  R e v is e d  S t a t u t e s ,
23 i s  amended Dy a d d in g  s e c t i o n  1 5 -1 6 4 3 , to  r e a d :
29 1 5 -1 6 4 3 .  E n v i r o n m e n t a l  e d u c a t io n  t r a i n i n g  p rogram s
30 EACH OF THE U N IV E R S IT IE S  UNDER THE JU R IS D IC T IO N  OF THE ARIZONA BOARD
31 OF REGENTS SHALL PROYIDE TRAINING IN THE ENVIRONMENTAL EDUCATION S K I L L S
32 PRESCRIBED  IN SECTION 1 5 - 7 0 6 ,  AS FOLLOWS:
33 1 .  INCORPORATE TRAIN ING IN ENVIRONMENTAL EDUCATION INTO IT S  TEACHER
34 TRAIN ING PROGRAMS. THE TRAINING IS  ENCOURAGED TO BE PROVIDED THROUGH
35 E X IS T IN G  U N IV E R S IT Y  COURSES OR THROUGH NEW COURSES ON ECOLOGICAL CONCEPTS
36 AND METHODS OF TEACHING AND SHALL INCLUDE TEACHING METHOOS TO INCREASE
37 AWARENESS OF ENVIRONMENTAL ISSU ES  ANO TO PROMOTE KNOWLEDGE OF
38 ENVIRONMENTAL CONCEPTS, OEYELOP P O S IT IV E  ATT ITU D ES  AND VALUES TOWARO THE
39 ENVIRONMENT AND ENCOURAGE C IY I C  ANO SOCIAL R E S P O N S IB IL IT Y  TOWARD
40 ENVIRONMENTAL IS S U E S .
41 2 .  IN COLLABORATION WITH T H E D E P A R T M E N T  OF EDUCATION AND OTHER
42 RECOGNIZED ENVIRONMENTAL EDUCATION PROGRAMS, PROVIDE ENVIRONMENTAL
43 EDUCATION TRAIN ING PROGRAMS FOR C E R T IF IC A TE D  TEACHERS . THE PROGRAMS SHALL
44 INCLUOE THE TO P ICS  P RESC R IBED  IN PARAGRAPH 1 AND MAY INCLUOE:
45 ( a )  WORKSHOPS ON ENVIRONMENTAL EDUCATION PROVIDED AT THE
46 U N IV E R S IT IE S ,  IN SCHOOL O IST R IC TS  OR AT CONFERENCES.
47 ( p )  S P E C IA L  IN S T IT U T E S  ON ENVIRONMENTAL EDUCATION FOR TEACHERS WHO,
48 AFTER R EC E IV IN G  INSTRUCTION IN ENVIRONMENTAL EDUCATION, ARE ENCOURAGED TO
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L RETURN TO TH EIR  INDIVIDUAL SCHOOL D IS TR IC T S  ANO PROYIDE ENYIRONriENTAl
.. 2 EDUCATION INSTRUCTION TO OTHER TEACHERS 'N THE SCHOOL O IS T R IC T .

3 S e c .  6 .  S e c t io n  2 8 - 3 0 1 .0 3 ,  A r iz o n a  R e v ise d  S t a t u t e s ,  i s  amended to
4 a a c :
5 2 8 - 3 0 1 .0 3 .  O i r e c t o r  as r e g i s t e r i n g  o f f i c e r :  s p e c i a l  fu n d ;
6 revers ion
7 A . The departm ent i s  e n t i t l e d  to  e s t a b l i s h  a s p e c i a l  fund composed
8 o f  th e  m onies  r e t a in e d  p u rsu a n t  to s e c t io n  2 8 -1 5 9 1 ,  s u b s e c t io n  F ana one
9 d o l l a r  o f  each  r e g i s t r a t i o n  f e e ,  one d o l l a r  o f  each t i t l e  fee  ana two

10 d o l l a r s  o f  each  l a t e  r e g i s t r a t i o n  p e n a l t y  c o l l e c t e d  by th e  d i r e c t o r  as t n e
11 r e c i s t e r i n g  o f f i c e r ,  th e  a i r  q u a l i t y  co m p lian ce  fe e  c o l l e c t e d  p u rs u a n t  to
12 s e c t i o n  4 9 - 5 4 2 ,  FROM ANO AFTER SEPTEMBER 3 0 , 1992 AN EIGHT DOLLAR
13 ENVIRONMENTAL NUMBER PLATE ANNUAL ADMINISTRATION FEE  COLLECTED UNOER
14 SECTION 2 8 - 3 0 8 .0 8  and an e ig n t  d o l l a r  c o l l e g i a t e  p la t e  a n n u a l
15 a d m i n i s t r a t i o n  fe e  c o l l e c t e d  under s e c t io n  2 8 - 3 0 8 .0 1 ,  The departm ent may
16 use th e  m onies to c a r r y  out the d u t ie s  imposed by t h i s  t i t l e  f o r
17 r e g i s t r a t i o n  o r  t i t l i n g  o f  v e n i c l e s ,  to c o v e r  th e  a d m i n i s t r a t i v e  c o s t s  o f
18 i s s u i n g  the  a i r  q u a l i t y  co m p l ian ce  s t i c k e r  o r  m o d i f y in g  the  y e a r
19 v a l i d a t i n g  ta b  and to c o v e r  e xp en ses  and c o s t s  in  i s s u i n g  th e  c o l l e g i a t e
20 numoer p la c e s  p ro v id e d  by s e c t io n  2 8 - 3 0 8 .0 1  ANO FROM AND AFTER SEPTEMBER
21 3 0 ,  1992 THE ENVIRONMENTAL NUMBER PLATES PROVIDED BY SECTION 2 8 - 3 0 8 .0 8 .
22 8 .  The s p e c i a l  fund e s t a b l i s h e d  ,n t h i s  s e c t i o n  i s  exempt fro m
23 s e c t i o n  3 5 -1 9 0  r e l a t i n g  to  la p s in g  o f  a p p r o p r i a t io n s .  Any amounts i n
24 e x c e s s  o f  one hundred th ou san d  d o l l a r s  f o r  each co u n ty  w h ic h  e n t e r s  i n t o  a
25 c o n t r a c t  p u r s u a n t  to  s e c t i o n  2 3 - 3 0 1 .0 2  re m a in in g  in  th e  fund  a t  th e  c l o s e
26 o f  e a c n  f i s c a l  y e a r  r e v e r t  to the  s t a t e  h ighway fu n d .
27 C .  The s t a t e  t r e a s u r e r  may i n v e s t  i n a c t i v e  m onies in  the  s p e c i a l
28 fu n d .  The s t a t e  t r e a s u r e r  s h a l l  c r e d i t  a l l  i n t e r e s t  e a rn e d  on the s p e c i a l
29 fu n a  m o n ie s  to  tn e  s p e c i a l  fu n d .
30 S e c .  7. T i t l e  2 8 ,  c h a p te r  3 ,  a r t i c l e  1 ,  A r i z o n a  R e v i s e d  S t a t u t e s ,
31 i s  amended by add ing  s e c t io n  2 8 - 3 0 8 .0 8 ,  to r e a d :
32 2 8 - 3 0 8 .0 8 .  E n v i ro n m e n ta l  numoer p l a t e s ;  f e e ;  fund
33 A .  A PERSON WHO I S  THE REGISTERED OWNER OF A VEH ICLE REG ISTERED
34 WITH THE MOTOR YEH IC LE  D IV IS IO N  OR WHO MAKES APPLICATION FOR AN O RIG INAL
35 OR RENEWAL REGISTRATION OF A Y E H IC LE ,  ON PAYMENT OF THE REGISTRATION F E E
36 PRESCRIBED  IN SECTION 2 8 - 2 0 5 ,  'MAY APPLY TO THE MOTOR YEH IC LE  O IY IS IO N  FOR
37 AN ENVIRONMENTAL NUMBER P L A T E ,  WHICH SHALL BE AFF IXED  TO THE VEHICLE FOR
38 WHICH REGISTRATION IS  SOUGHT IN L IE U  OF THE REGULAR NUMBER PLA TE .
39 B .  THE ENVIRONMENTAL NUMBER PLATE DESIGN SHALL BE SELECTED BY THE
40 GOVERNOR FROM AMONG THE EN TRIES  RECEIVED IN AN OPEN COMPETITION SPONSORED
41 BY THE GOVERNOR'S O F F IC E .
42 C .  A PERSON WHO REQUESTS AN ENVIRONMENTAL NUMBER PLATE SHALL PAY
43 THE ENVIRONMENTAL PLATE ANNUAL ADMINISTRATION FEE AS PROVIDED 8Y SECTION
44 2 8 - 3 0 1 .0 3  AND AN ADDITIONAL SEVENTEEN OOLLAR ENVIRONMENTAL PLATE ANNUAL
45 DONATION. THE OIRECTOR SHALL TRANSMIT ALL ENVIRONMENTAL PLATE ANNUAL
46 DONATIONS TO THE STATE TREASURER. THE STATE TREASURER SHALL TRANSMIT THE
47 MONIES FROM THE ENVIRONMENTAL PLATE ANNUAL DONATION TO THE DEPARTMENT OF
48 EOUCATION FOR DISBURSEMENT TO ENVIRONMENTAL EDUCATION PROGRAMS.
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1 0 .  AN ENVIRONMENTAL NUMBER PLATE SHALL 8E ISSUED ONLY TO THE
2 REG ISTERED  OWNER OF THE YEHICLE ON WHICH IT  IS  TO BE DISPLAYED
3 E .  I F  A PERSON WHO HAS BEEN ISSUED AN ENVIRONMENTAL NUMBER PLATE
A A P P L IE S  TO THE MOTOR YEHICLE D IV IS IO N -  FOR TRANSFER OF THE PLATE TO A
5 SUBSEQUENTLY ACQUIRED Y E H IC L E ,  THE NOTOR VEHICLE O IY IS IO N  SHALL CHARGE A
6 TRANSFER FEE OF TWELYE DOLLARS IN AOOITION TO ALL OTHER APPROPRIATE F E E S .
7 F .  IF  A PERSON WHO HAS BEEN ISSUED AN ENVIRONMENTAL NUMBER PLATE
8 S E L L S ,  GRADES OR OTHERWISE RELEASES OWNERSHIP OF THE VEH ICLE ON WHICH THE
9 PLATE HAS 8ESN 0 1 SPLAYED , HE SHALL IMMEDIATELY REPORT THE TRANSFER OF THE

10 PLATE TO THE MOTOR VEHICLE O IY IS IO N  OR HE SHALL SURRENOER THE !>LATE TO THE
11 MOTOR YEHICLE O IY IS IO N .
12 G. I F  THE L ESS EE  OF A VEHICLE FOR WHICH AN ENVIRONMENTAL NUMBER
13 PLATE HAS BEEN ISSUED SUBSEQUENTLY PURCHASES THE SAME Y E H IC LE ,  THE MOTOR
14 Y E H IC LE  D IV IS IO N , ON REQUEST OF THE NEW OWNER, SHALL ISSU E THE
15 ENVIRONMENTAL NUMBER PLATE TO THE NEW OWNER OF THE Y E H IC LE .  THE NEW OWNER
16 SHALL PAY A F E E  OF TWELYE OOLLARS IN ADDITION TO ALL OTHER APPROPRIATE
17 FEES  8UT IS  NOT REQUIRED TO PAY THE ADMINISTRATION FEE OR ANY ANNUAL
18 DONATION UNTIL THE EXPIRATION OF THE FULL YEAR FOR WHICH THE FEE ANO
19 DONATION WERE P A ID .
20 S e c .  8 .  T i t l e  4 9 ,  c h a p t e r  l ,  A r i z o n a  R e v i s e d  S t a t u t e s ,  i s  amended
21 by a d d in g  a r t i c l e  4 ,  to  r e a d :
22 A R T ICLE  4 .  INTERAGENCY COMMITTEE ON ENVIRONMENTAL EDUCATION
23 4 9 -1 6 1 .  I n t e r a g e n c y  com m ittee  on e n v i ro n m e n ta l  e d u c a t io n ;
24 • a p p o in tm e n t ;  m e e t in g s ;  d u t i e s
25 A. THE INTERAGENCY COMMITTEE ON ENVIRONMENTAL EDUCATION IS
26 ESTA BLISH ED  CONSISTING OF S IXTEEN  MEMBERS. THE HEAD OF EACH AGENCY L IST E O
27 IN SU8SECTI0N  8 OF TH IS  SECTION SHALL APPOINT ONE EMPLOYEE OF THAT AGENCY
28 TO SERVE ON THE INTERAGENCY COMMITTEE ON ENVIRONMENTAL EDUCATION. THE
29 MEMBERS SERYE AT THE PLEASURE OF THE HEAO OF EACH AGENCY L IS T E D  IN
30 SUBSECTION B OF T H IS  SECTION.
31 B . THE COMMITTEE SHALL BE COHPOSED OF PERSONS WITH EXPERIENCE IN
32 ENVIRONMENTAL EDUCATION AND THE MEMBERS SHALL CONSIST OF
33 1 . AN EMPLOYEE IN AN ADMINISTRATIVE OR MANAGERIAL CAPACITY WITH THE
34 DEPARTMENT OF TRANSPORTATION. .
35 2 .  AN EMPLOYEE IN AN ADMINISTRATIVE OR MANAGERIAL CAPACITY WITH THE
36 DEPARTMENT OF WATER RESOURCES.
37 3 .  AN EHPLOYEE IN AH ADMINISTRATIVE OR MANAGERIAL CAPACITY WITH THE
38 DEPARTMENT OF ENVIRONMENTAL Q UALITY .
39 4 .  AN EMPLOYEE IN AN ADMINISTRATIVE OR MANAGERIAL CAPACITY WITH THE
40 STATE LAND DEPARTMENT.
41 5 .  AN EMPLOYEE IN AN ADMINISTRATIVE OR MANAGERIAL CAPACITY WITH THE
42 STATE PARKS.
43 6 .  AN EHPLOYEE IN AN ADMINISTRATIVE OR MANAGERIAL CAPACITY WITH THE
44 O F F IC E  OF TOURISM.
45 7 . AN EMPLOYEE IN AN ADMINISTRATIVE OR MANAGERIAL CAPACITY WITH THE
46 DEPARTMENT OF EDUCATION.
47 8 .  AN EMPLOYEE IN AN ADMINISTRATIVE OR MANAGERIAL CAPACITY WITH THE
43 COMMISSION ON THE ARIZONA ENVIRONMENT.
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9 .  AN EHPLOYEE IN AN AOMINISTRATIYE OR MANAGERIAL CAPACITY WITH THE 
ARIZONA GEOLOGICAL SURYEY.

1 0 . AN EMPLOYEE IN AN AOMINISTRATIYE OR MANAGERIAL CAPACITY WITH THE 
ENERGY O F F IC E .

11 . AN EMPLOYEE IN AN AOHINISTRATIYE OR MANAGERIAL CAPACITY WITH THE
SOLAR ENERGY AOYISORY COUNCIL.

12. AN EMPLOYEE IN AN AOHINISTRATIVE OR MANAGERIAL CAPACITY WITH THE
ARIZONA GAME AND F ISH  DEPARTMENT.

13 . AN EMPLOYEE IN AN AOMINISTRATIYE OR MANAGERIAL CAPACITY WITH THE
DEPARTMENT OF AGRICULTURE.

14 . AN EMPLOYEE IN AN AOHINISTRATIYE OR MANAGERIAL CAPACITY WITH THE 
STATE MINE INSPECTOR.

15 . AN EMPLOYEE IN AN AOHINISTRATIYE OR MANAGERIAL CAPACITY WITH THE 
DEPARTMENT OF HEALTH S E R Y IC E S .

16 . AN EHPLOYEE IN AN AOHINISTRATIYE OR MANAGERIAL CAPACITY WITH THE
O F F IC E  OF THE ATTORNEY GENERAL.

C .  THE GOVERNOR SHALL APPOINT THE CHAIRPERSON OF THE COMMITTEE.
D. THE COMMITTEE SHALL MEET AT LEAST FOUR T IH E S  A YEAR.
E .  HEM8ERS OF THE COMMITTEE ARE NOT E L I G I B L E  TO R E C E IY E

COMPENSATION AND ARE NOT E L IG IB L E  FOR REIMBURSEMENT OF EXPENSES FROM THE 
COMMITTEE.

F .  THE COMMITTEE SHALL:
1 .  ENCOURAGE THE COORDINATION OF INTERAGENCY A C T IV IT IE S  REGARDING 

ENVIRONMENTAL EDUCATION TO PROMOTE THE E F F IC IE N T  D ISTR IBUT IO N  OF 
INFORMATION AND TO F A C IL IT A T E  THE PLANNING AND DEVELOPMENT OF EDUCATIONAL 
M A TER IA LS .

2 .  DEYELOP ANO MAINTAIN A HEHORANDUH OF UNDERSTANDING TO S P E C IF Y
HETHOOS BY WHICH THE AGENCIES CAN SHARE TH E IR  RESOURCES TO 8 E N E F IT
ENVIRONMENTAL EDUCATION IN TH IS  STATE .

3 .  RECOMHENO ACTION BY AGENCIES REGARDING THE IMPROVEMENT OF 
ENVIRONMENTAL EDUCATION PROGRAMS ANO THE IMPLEMENTATION OF THE MEMORANDUM 
OF UNDERSTANDING.

4 .  A SSESS  EACH AGENCY'S C A P A B IL IT Y  TO MANDATE ENVIRONMENTAL
EDUCATION PROGRAMS.

5 :  A SSESS  EACH AGENCY'S CURRENT ENVIRONMENTAL EDUCATION P U 8 L IC
AWARENESS PROGRAMS.

6 .  A S S IS T  IN THE INTEGRATION OF STATEWIDE ENVIRONMENTAL EDUCATION.
7 .  PROYIDE A L IN K  BETWEEN TH IS  STATE ANO FEDERAL ANO LOCAL AGENCIES

AND DEPARTMENTS RELATING TO ENVIRONMENTAL EDUCATION.
8 .  KEEP A WRITTEN RECORO OF THE PROCEEDINGS OF EACH MEETING. THESE 

RECORDS.SHALL BE KEPT ON F I L E  BY AN*-AGENCY SELECTED 8Y THE COMMITTEE.
S e c .  9 .  A r i z o n a  e n v i ro n m e n ta l  e d u c a t io n  taste f o r c e :

a p p o in tm e n t ;  m e e t in g s ,  d u t i e s .
A . The A r i z o n a  e n v i ro n m e n ta l  e d u c a t io n  taste f o r c e  i s  e s t a o l i s h e d

c o n s i s t i n g  o f  t n i r t y - o n e  memoers a p p o in te d  Dy tn e  g o v e r n o r .
B .  The memoers s h a l l  each have e x p e r i e n c e  in  e n v i ro n m e n ta l  i s s u e s  

and s h a l l  c o n s i s t  o f :



1 . One employee in  an a d m in i s t r a t i v e  o r  m a n a g e r ia l  c a p a c i t y  o f  tne 
d e p a r tm e n t  o f  e d u c a t io n .

2 .  One employee in  an a d m in i s t r a t i v e  o r  m a n a g e r ia l  c a p a c i t y  o f  one
o f  th e  u n i v e r s i t i e s  under the  j u r i s d i c t i o n  o f  the A r iz o n a  D o ara  o f
r e g e n t s .

3 . One employee in  an a d m in i s t r a t i v e  o r  m a n a g e r ia l  c a p a c i t y  o f  a 
com m unity  c o l l e g e  under the  j u r i s d i c t i o n  o f  the  s t a t e  hoa rd  o f  d i r e c t o r s  
f o r  com m unity  c o l l e g e s .

4 .  Two t e a c n e r s  from p u b l i c  s c h o o ls  o f  t h i s  s t a t e ,  one te a c n e r  from
g r a d e s  one tn ro u g h  e ig h t  and one t e a c n e r  from g rad e s  n in e  tnrougn t w e l v e .

5 .  One member o f  the  com m iss ion on che A r i z o n a  e n v i ro n m e n t .
6 .  F o u r  memoers from re c o g n iz e d  p r i v a t e  o r g a n i z a t i o n s  w n icn  promote

c o n s e r v a t i o n  o f  the  e n v i ro n m e n t .
7 . Two members from the p r i v a t e  b u s in e s s  s e c t o r .
8 .  One member from a h e a l t h  o r g a n i z a t i o n .
9 .  One t e a c h e r  from a p r i v a t e  sc h o o l  lo c a t e d  in  t h i s  s t a t e .

10 . One em ployee o f  a f e d e r a l  n a t u r a l  r e s o u r c e  a g e n cy .
11 . One memDer o f  tne  in t e r a g e n c y  co m m ittee  on e n v i ro n m e n ta l

e d u c a t io n .
12 . F o u r  members o f  the  g e n e ra l  p u b l i c  each  o f  whom must r e s i d e  in  a 

d i f f e r e n t  r e g io n  o f  t h i s  s t a t e .
13 . One N a t i v e  A m erican  who r e s i d e s  on a r e s e r v a t i o n  in  t h i s  s t a t e .
14 . One member o f  the  g o v e r n o r ' s  s t a f f .
1 5 .  One member o f  th e  com m unica t io ns  m e d ia .
16 . Two memoers o f  th e  house o f  r e p r e s e n t a t i v e s ,  one o f  whom s h a l l  

be a r e p u b l i c a n  and one o f  whom s h a l l  be a d e m o cra t .
17 . Two memoers o f  th e  s e n a t e ,  one o f  whom s h a l l  be a r e p u b l i c a n  and 

one o f  whom s h a l l  be a d em o cra t .
1 8 . One em ployee in  an a d m i n i s t r a t i v e  o r  m a n a g e r ia l  c a p a c i t y  w i t h

th e  d e p a r tm e n t  o f  e n v i ro n m e n ta l  q u a l i t y .
1 9 .  One em ployee in  an a d m i n i s t r a t i v e  o r  m a n a g e r ia l  c a p a c i t y  w i t h

th e  A r i z o n a  g e o lo g i c a l  s u r v e y .
2 0 .  One em ployee in  an a d m i n i s t r a t i v e  o r  m a n a g e r ia l  c a p a c i t y  w i t n

th e  d e p a r tm e n t  o f  h e a l t h  s e r v i c e s .
2 1 .  One em ployee in  an a d m i n i s t r a t i v e  o r  m a n a g e r ia l  c a p a c i t y  w i t h

th e  game and f i s h  .d e p a rtm e n t .
C .  The t a s k  f o r c e  s h a l l :
1.. S e l e c t  a c h a i r p e r s o n  and v i c e - c h a i r p e r s o n s .  The c h a i r p e r s o n

s h a l l  o r g a n i z e  th e  t a s k  f o r c e  in t o  subgroups to  e f f e c t i v e l y  c a r r y  ou t  th e  
m and a tes  o f  th e  t a s k  f o r c e .

2 .  P r e p a r e  a s t a t u s  report^  p r o v id in g  a c u r r e n t  a sse s sm e n t  o f
e n v i r o n m e n t a l  e d u c a t io n  a c t i v i t i e s ^ w i t h i n  t h i s  s t a t e  f o r  su b m is s io n  to tne  
g o v e rn o r  b y - December 1 ,  1990 . The r e p o r t  s h a l l  i n c lu d e  f i n d in g s  and
re co m m e n d a t io n s  n e c e s s a r y  to e s t a b l i s h  a . u n i f i e d  and c o o r d in a t e d  
e n v i r o n m e n t a l  e d u c a t io n  program w i t h i n  t h i s  s t a t e  and may in c lu d e  d r a f t  
l e g i s l a t i o n  o r  r u l e s  n e c e s s a r y  to im plem ent th e  re co m m e n d a t io n s .

3 .  I s s u e  a co m p re h e n s iv e  p la n  f o r  e n v i ro n m e n ta l  e d u c a t io n  in  t h i s
s t a t e  to  th e  g o v e rn o r  by June  1 ,  1991.
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1 4 .  A d v i s e  tne  g o v e rn o r ,  tn e  l e g i s l a t u r e  ana tne  a g e n c ie s  o f  t n i s
2 s t a t e  on p o l i c i e s  and p r a c t i c e s  needed to  p ro v id e  e n v i ro n m e n ta l  e d u c a t io n
3 to  v i s i t o r s  and r e s i d e n t s  wno nave  l i t t l e  o r  no c o n t a c t  w i t n  the  p u o l i c
4 e d u c a t io n  sy s te m  o f  t n i s  s t a t e .
5 5 .  Recommend a p r i o r i t y  l i s t  f o r  tne  t y p e s  o f  program s to be fund ed
6 tn ro u g n  tne  e n v i ro n m e n t a l  e d u c a t io n  t r u s t  fu n d .
7 6 .  E s t a o l i s n  program s to promote p u b l i c  aw are n e ss  o f  e n v i ro n m e n t a l
8 i s s u e s  by recommending tne  p ro d u c t io n  o f  media p rogram s r e l a t i n g  to
9 e n v i ro n m e n t a l  i s s u e s  w i t h  tn e  a s s i s t a n c e  o f  s t a t e  a g e n c ie s .

10 7 .  P r o v id e  a s s i s t a n c e  to and o b t a in  in f o r m a t io n  from tn e
11 in t e r a g e n c y  co m m ittee  on e n v i ro n m e n ta l  e d u c a t io n  to c o o r d in a t e  tn e
12 e n v i ro n m e n t a l  e d u c a t io n  programs o f  tne  s t a t e  a g e n c ie s .
13 8 .  D e v e lo p  a mecnam sm  fo r  sp e n d in g  m onies a p p r o p r ia t e d  ana d ona ted
14 f o r  e n v i ro n m e n t a l  e d u c a t io n .
15 9 .  . Recommend l e g i s l a t i o n  to  d i s b u r s e  m onies h e ld  in  tn e
16 e n v i ro n m e n t a l  numoer p l a t e  fund p u rs u a n t  to  s e c t io n  1 5 -2 1 4 ,  A r i z o n a
17 R e v i s e d  S t a t u t e s .
18 10 . Co nd uct  a f e a s i b i l i t y  s t u d y  o f  im p le m e n t in g  r e g io n a l  r e s o u r c e
19 c e n t e r s  t h a t  b e s t  meet th e  e n v i ro n m e n ta l  e d u c a t io n  needs o f  t n i s  s t a t e  and
20 a re  c o n s i s t e n t  w i t n  th e  p o l i c y  and p h i lo s o p h y  o f  t h i s  a c t  and make
21 recom m end at ions  to  tne  u n i v e r s i t i e s  r e g a r d in g  t h i s  im p le m e n ta t io n .
22 1 1 . Sub m it  recom m endations r e g a r d in g  e n v i ro n m e n ta l  e d u c a t io n  i s s u e s
23 to  tn e  d e p a r tm e n t  o f  e d u c a t io n  and e n co u ra g e  the  d e p a rtm e n t  o f  e d u c a t io n
24 to  im p lem ent su cn  re co m m e n d a t io n s .
25 D. The  t a s k  f o r c e  may:
26 1 . E v a l u a t e  th e  e n v i ro n m e n ta l  e d u c a t io n  program s f o r  v i s i t o r s  and
27 r e s i d e n t s  who do not r e g u l a r l y  r e c e i v e  s e r v i c e s  from  th e  p u b l i c  e d u c a t io n
28 s y s te m  o f  t n i s  s t a t e  an d , as a p p r o p r i a t e ,  p re p a re  s t u d ie s  and
29 recom m e nd at ion s  to  im pro ve  th e  e f f e c t  o f  th o s e  p rogram s on p u o l i c  s u p p o r t
30 f o r  e n v i r o n m e n t a l  p r o t e c t i o n .
31 2 .  Exam in e  p ro p osed  and e x i s t i n g  p rogram s t h a t  a f f e c t  th e
32 e n v i ro n m e n t  and recommend s t a t e w id e  p o l i c i e s  t h a t  w i l l  d i r e c t  a u n i f i e d ,
33 c o o r d in a t e d  e f f o r t  to  e d u c a te  the  p u b l i c  abo ut th e  p ro g ra m s .
34 3 .  E n c o u ra g e  a n d ,  when a p p r o p r i a t e ,  c o o r d in a t e  s t u d i e s  r e l a t i n g  to
35 th e  e n v i ro n m e n t  and e n v i ro n m e n ta l  e d u c a t io n  co nd u cte d  by th e  u n i v e r s i t i e s
36 and b y  s t a t e ,  l o c a l  and f e d e r a l  a g e n c ie s .
37 E . . The t a s k  f o r c e  may use th e  r e s o u r c e s  and s t a f f  o f  th e  g o v e r n o r ' s
38 o f f i c e ,  th e  A r i z o n a  co m m iss ion  on th e  e n v i ro n m e n t ,  t h e  u n i v e r s i t y  s y s t e m ,
39 s t a t e  a g e n c ie s  and th e  l e g i s l a t u r e  to  a c c o m p l is h  i t s  g o a l s  and d u t i e s .
40 S e c .  10 . A r i z o n a  e n v i ro n m e n ta l  e d u c a t io n  t a s k  f o r c e  fund
41 A . An A r i z o n a  e n v i r o n m e n t a l '  e d u c a t io n  t a s k  f o r c e  fund i s
42 e s t a D l i s n e d  in  th e  A r i z o n a  e n v i ro n m e n ta l  e d u c a t io n  t a s k  f o r c e  c o n s i s t i n g
43 o f  m o n ies  r e c e i v e d  from  p r i v a t e  i n d i v i d u a l s  and o r g a n i z a t i o n s .
44 8 .  The t a s k  f o r c e  s h a l l  d e v e lo p  a p la n  f o r  the  e x p e n d i t u r e  o f
45 m o n ie s  in  th e  f u n d .  A l l  m onies in  th e  fund  s h a l l  o n l y  be used  to  c a r r y
46 o u t  th e  d u t i e s  o f  th e  t a s k  f o r c e .
47 C .  The fu n d  e s t a b l i s h e d  in  t h i s  s e c t i o n  i s  exempt from  th e
48 p r o v i s i o n s  o f  s e c t i o n  3 5 - 1 9 0 ,  A r i z o n a  R e v i s e d  S t a t u t e s ,  r e l a t i n g  to
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l a p s in g  o f  a p p r o p r i a t i o n s .  Any monies re m a in in g  in  tn e  fund a f t e r  Ju n e  
3 0 , 1991 r e v e r t  to tn e  e n v i ro n m e n ta l  e d u c a t io n  fund e s t a o l i s h e d  p u r s u a n t
to s e c t i o n  1 5 - 1 2 1 1 ,  A r iz o n a  R e v ise d  S t a t u t e s ,  as  added Py  t n i s  a c t .

S e c .  11. O e layed  r e p e a l
S e c t io n s  9 and 10 o f  t n i s  a c t  a re  r e p e a le d  from and a f t e r  Ju n e  3 0 .

1991
S e c .  12. Im p le m e n ta t io n  o f  e n v i ro n m e n ta l  e d u c a t io n

programs
A. N o t w i t h s t a n d in g  s e c t io n  1 5 -7 0 6 ,  A r i z o n a  R e v i s e d  S t a t u t e s ,  as

added by t n i s  a c t :
1 . S c n c o l  d i s t r i c t s  s n a i l  im plem ent e n v i ro n m e n ta l  e d u c a t io n  

p ro g ram s in  tne  academ ic  y e a r  f o l lo w in g  tne f i s c a l  y e a r  in  w n icn  tn e  
e n v i r o n m e n t a l  e d u c a t io n  in fo r m a t io n  r e s o u r c e  sy s te m  i s  e s t a o l i s n e o  as 
p r o v id e d  in  p a ra g ra p n  3 o f  t n i s  s u b s e c t io n .

2 .  The s t a t e  board  o f  e d u c a t io n  i s  r e q u i r e d  to  d e v e lo p  g u i d e l i n e s
f o r  e n v i ro n m e n t a l  program s by Ju n e  3 0 ,  1991 and a s se s s m e n ts  o f
e n v i r o n m e n t a l  e d u c a t io n  programs by Septem ber 1 ,  1992.

3 .  The d e p a rtm e n t  o f  e d u c a t io n  i s  r e q u i r e d  to  e s t a b l i s h  and
m a in t a in  an e n v i ro n m e n t a l  e d u c a t io n  in f o r m a t io n  r e s o u r c e  sy s te m  d u r in g  th e  
f i s c a l  y e a r  in  w n ic n  tn e  departm ent o f  e d u c a t io n  e n v i ro n m e n ta l  e d u c a t io n  
fund  c o n t a i n s  a t  l e a s t  one hundred tnousand  d o l l a r s .

8 .  N o t w i t h s t a n d in g  s e c t io n  1 5 -1 6 4 3 , A r i z o n a  R e v i s e d  S t a t u t e s ,  as 
added b y  t h i s  a c t ,  a u n i v e r s i t y  under th e  j u r i s d i c t i o n  o f  th e  A r i z o n a
b o a rd  o f  r e g e n t s  i s  n o t  r e q u i r e d  to  in c o r p o r a t e  t r a i n i n g  in  
e d u c a t io n  i n t o  i t s  t e a c h e r  t r a i n i n g  p ro g ra m s ,  p r o v id e  
e d u c a t io n  t r a i n i n g  p rogram s to  c e r t i f i c a t e d  t e a c h e r s  o r  
e n v i r o n m e n t a l  r e s o u r c e  c e n t e r  u n t i l  f i s c a l  y e a r  1 9 9 1 -1 9 9 2 .

C .  The d e p a r tm e n t  o f  e d u c a t io n ,  in  c o n s u l t a t i o n  w i t h  th e  A r i z o n a
b o a rd  o f  r e g e n t s ,  s n a i l  subm it a r e p o r t  on th e  im p le m e n ta t io n  and
a s s e s s m e n t  o f  e n v i ro n m e n t a l  e d u c a t io n  p rogram s and th e  t r a i n i n g
c e r t i f i c a t e d  t e a c h e r s  in  e n v i ro n m e n ta l  e d u c a t io n  to  th e  p r e s id e n t  o f  
s e n a t e ,  th e  s p e a k e r  o f  th e  house o f  r e p r e s e n t a t i v e s  and th e  g o v e rn o r  
November 1 5 , 1993 .

S e c .  1 3 .  O e la y e d  e f f e c t i v e  d a te
S e c t io n s  15-2 1 4  and 2 8 - 3 0 8 .0 8 ,  A r iz o n a  R e v i s e d  S t a t u t e s ,  as added by 

t h i s  a c t ,  a r e  e f f e c t i v e  from  and a f t e r  Sep tem ber 3 0 ,  19 9 2 .

e n v i ro n m e n ta l  
e n v i ro n m e n ta l  
e s t a b l i s h  an

o f
th e

by

F i l e d  in
Led by th e  G o v e rn o r  Ju n e  6 ,  1990

th S * * Q f " i c e  o f  S e c r e t a r y  o f  S J :a te  Ju n e  6 ,  1990
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d o w n  .to  a  s im p le  y e t  p r o f o u n d ly  im p o r t a n t  
im p e r a t iv e :  p r e p a r in g  o u r s e lv e s  fo r  l ife  a n d  
a ll  it s  s u r p r i s e s  in  th e  n e x t  c e n t u r y .  W h e n  
th e  2 1 s t  c e n t u r y  r o l l s  a r o u n d ,  it  w ill n o t  b e  
e n o u g h  fo r  a  f e w  s p e c i a l i s t s  to  k n o w  w h a t  i s  
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U . S .  E n v i r o n m e n t a l  P r o t e c t io n  A g e n c y



PREFACE

In  N o v e m b e r ,  1989, EPA D ep u ty  A d m in is t ra to r  F. H e n ry  H ab ich t  
e s t a b l i s h e d  a n  E n v i r o n m e n ta l  E d u c a t io n  T a s k  F o rce  to p r o v i d e  a 
c r o s s - m e d ia  a n d  c r o s s -p r o g r a m  fo r u m  fo r  d i s c u s s i n g  th e  A g e n c y 's  
c u r r e n t  e n v i r o n m e n ta l  e d u c a t io n  ac t iv it ie s ,  a n d  to d e v e lo p  a S tra teg ic  
P lan  fo r  the n e w  EPA O ffice  o f  E n v iro n m en ta l  Education*

M a r y io u is e  U h lig ,  o f  EPA 's O f f ic e  o f  T o x ic  S u b s ta n c e s ,  is the 
C o -C h a ir  o f  th e  T a s k  Force, a lo n g  w i th  P h i l ip  S m ith ,  o f  th e  N atio n a l 
G o v e rn o rs  A sso cia t ion . A p p e n d ix  A p ro v id e s  a  c o m p le te  l is t  o f  the  Task  
F orce 's  m em b e rs .

In a d d it io n  to d e v e lo p in g  this S tra teg ic  P lan, th e  T a sk  F orce  a lso

■  O r g a n iz e d  a Y ou th  E n v iro n m e n ta l  A c tio n  F o ru m , w h ic h  w a s  
h e ld  in  W a sh in g to n ,  D.C. in  M ay, 1990;

■  C o m p le t e d  a n  in v e n to r y  o f  c u r r e n t  A g e n c y  e n v i r o n m e n ta l  
e d u c a t io n  ac t iv it ie s  a n d  re so u rces ;  a n d

■  R e c o m m e n d e d  se v e ra l  in n o v a t iv e  s ta r te g ie s  fo r  r a i s in g  fu n d s  
to b e  u s e d  to s u p p o r t  e n v iro n m e n ta l  e d u c a t io n  efforts .

A ll o f  th e s e  e f fo r t s  h a v e  p r o d u c e d  s ig n i f i c a n t  b e n e f i t s  w h ic h  the 
A g e n c y ’s O f f i c e  o f  E n v i r o n m e n t a l  E d u c a t io n  w i l l  b u i l d  u p o n  in  
e s t a b l i s h in g  a  p r o g r a m  to  c a r r y -o u t  th e  im p o r t a n t  m a n d a te  w h ic h  is 
d e s c r ib e d  in  th is  S t ra te g ic  Plan.



S T R A T E G I C  P L A N

1 . I n t r o d u c t i o n

O verv iew  o f
E duca tion
P ro g ra m

P rogram  Focua  • 
E duca tion  and  
P ub lic  A w areness

T h e  U.S. E n v i r o n m e n ta l  P r o te c t io n  A g e n c y 's  m is s io n  is to 
p ro te c t  the p u b l ic  f ro m  e n v i r o n m e n ta l  h a z a rd s  a n d  to en h a n ce  
the  q u a l i ty  o f  o u r  n a tu ra l  e n v i ro n m e n t .  T h e  A g e n c y  b e l ie v e s  
t h a t  t a k i n g  a l e a d e r s h i p  r o l e  in  p r o m o t i n g  m o r e  
e n v i r o n m e n ta l ly -o r ie n te d  s c ie n t i f ic  a n d  tech n ica l  e d u c a t io n  is 
fu n d a m e n t a l  to a c c o m p l i s h in g  th is  m is s io n .  E d u c a t io n  can 
e n h a n c e  o u r  k n o w le d g e  o f  m a n 's  im p a c t  on  th e  e n v iro n m e n t ,  
a n d  ca n  i m p r o v e  o u r  u n d e r s t a n d i n g  o f  th e  e n v i r o n m e n t a l  
c o n s e q u e n c e s  o f  i n d i v i d u a l  a n d  c o l l e c t i v e  a c t io n s .  T h is  
k n o w le d g e  a n d  u n d e r s ta n d in g  a re  c o l le c t iv e ly  r e fe r r e d  to as an  
environmental ethic, b e c a u s e  th e y  s h a p e  i h e  v a lu e s  w h ic h  a re  
e x p r e s s e d  c o n c re te ly  in  e n v i r o n m e n ta l ly  r e s p o n s ib le  b eh av io r.

T h e  A g e n c y  is  e s t a b l i s h i n g  a n  O f f i c e  o f  E n v i r o n m e n t a l  
E d u c a t i o n  w i t h  th e  m a n d a t e  to  f o s t e r  a n  e n h a n c e d  
e n v i r o n m e n t a l  e t h i c  in  s o c i e t y  b y  i m p r o v i n g  th e  
e n v i r o n m e n t a l  l i t e r a c y  o f  o u r  y o u t h  a n d  i n c r e a s i n g  th e  
p u b l i c ’s  a w a r e n e s s  o f  e n v i r o n m e n ta l  p ro b le m s .  T h e  O ff ic e  w il l  
p r o v i d e  n a t io n a l  le a d e r s h ip  in  th e s e  a rea s ,  a n d  w il l  b u i ld  u p o n  
th e  o n g o i n g  w o r k  o f  p u b l i c ,  n o n - p r o f i t  a n d  p r i v a t e  s e c to r  
g r o u p s  w h ic h  a re  a l r e a d y  p u r s u i n g  th e s e  go a ls .  T h e  A g e n c y 's  
e f fo r t s  a re  b e in g  c o o r d in a te d  w i th ,  a n d  w il l  fu l ly  s u p p o r t  the 
P r e s i d e n t ’s  N a t io n a l  E d u c a t io n  P r io r i t y  F r a m e w o rk ,  w h ic h  
s t r e s s e s  th e  n e e d  to im p r o v e  th e  o v e r a l l  q u a l i ty  o f  s c ie n t i f ic  
a n d  te c h n ic a l  t r a in in g  in  o u r  n a t io n 's  s c h o o ls .  T h e  P ro g ra m  
w i l l  e m p h a s i z e  f o u r  s p e c i f i c  t h e m e s :  w i s e  u s e  o f  n a tu r a l  
r e s o u r c e s ,  p r e v e n t i o n  o f  e n v i r o n m e n t a l  p r o b l e m s ,  th e  
i m p o r t a n c e  o f  e n v i r o n m e n t a l ly  s e n s i t i v e  p e r s o n a l  b e h a v io r ,  
a n d  th e  n e e d  fo r  a d d i t io n a l  a c t io n  a t  th e  c o m m u n i ty  le v e l  to 
a d d r e s s  e n v i r o n m e n ta l  p r o b le m s .

T h e  E n v i r o n m e n t a l  E d u c a t i o n  P r o g r a m  w i l l  f o c u s  o n  
e d u c a t i o n  a n d  p u b l i c  a w a r e n e s s .  E d u c a t io n  in c lu d e s  b o th  
fo r m a l  t r a in in g  in  sc ie n t i f ic  a n d  te c h n ic a l  d i s c ip l in e s  a t  the K- 
1 2 th  g r a d e  a n d  c o l l e g e  l e v e l s ,  a n d  in f o r m a l  e d u c a t i o n a l  
a c t iv i t ie s  s u c h  as  e x p e r i e n t ia l  l e a r n i n g  in  in fo r m a l  s e t t in g s .  
T h e  P r o g r a m 's  a p p r o a c h  w i l l  e m p h a s i z e  i m p r o v i n g  o u r  
y o u th 's  l i t e ra c y  in  th e  co re  e n v i r o n m e n t a l  s c ien ce s ,  d e v e lo p in g  
a g r e a t e r  u n d e r s t a n d i n g  o f  m a n 's  im p a c t  o n  th e  e n v iro n m e n t ,  
a n d  in c r e a s in g  the  n u m b e r  o f  e n v i r o n m e n t a l  p ro fe s s io n a ls .
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S tra te g ic  P lan aa 
Basis fo r B road  
R e v iew

T h e  p u b l i c  a w a r e n e s s  p a r t  o f  th e  P r o g r a m  w i l l  t a r g e t  th e  
g e n e r a l  p u b l i c ,  w i th  in i t ia t iv e s  d e s ig n e d  to p r o m o t e  a m o re  
in f o r m e d  a n d  e n v i r o n m e n t a l ly  r e s p o n s ib l e  c i t iz e n ry .  C en tra l  
to th is  e f fo r t  w i l l  b e  c o m m u n ic a t in g  th e  p r o g r a m 's  th em es  via  
a n  e f f e c t i v e  m e d ia  s t r a t e g y ,  a n d  c lo s e ly  c o o r d in a t in g  w ith  
p u b l i c ,  n o n - p r o f i t ,  a n d  p r i v a t e  s e c t o r  o r g a n iz a t io n s  to 
e f f e c t iv e ly  rea c h  a n d  a c t iv e ly  in v o lv e  th e  p u b lic .  T h e  in ten t  is 
to s t im u la t e  a s t r o n g ,  g r a s s r o o t s  in te r e s t  in  th e  e n v iro n m e n t ,  
a n d  a n  u n d e r s t a n d i n g  o f  w h a t  i n d i v i d u a l s  c a n  a n d  m u s t  
c o n t r ib u te  to  m a in ta in in g  a h e a l th y  e n v iro n m e n t .

T h i s  S t r a t e g i c  P la n  o u t l i n e s  th e  A g e n c y 's  a p p r o a c h  to 
e s t a b l i s h i n g  th e  E n v i r o n m e n t a l  E d u c a t io n  P r o g r a m ,  th e  
P r o g r a m ’s g o a l s  a n d  o b je c t iv e s ,  a n d  th e  m a jo r  p la n n e d  tasks  
a n d  a c t iv i t ie s .  F o l lo w in g  an  in te rn a l  A g e n c y  r e v ie w ,  T h e  P lan  
w i l l  b e  c i r c u la te d  fo r  r e v i e w  a n d  c o m m e n t  b y  F e d e ra l ,  s ta te , 
l o c a l  a n d  n o n - p r o f i t  s e c t o r  l e a d e r s  in  th e  f i e l d  o f  
e n v i r o n m e n t a l  e d u c a t i o n .  O n c e  t h e  P r o g r a m  h a s  b e e n  
e s ta b l i s h e d ,  th e  P lan  w il l  b e  e v a lu a t e d  a n d  u p d a t e d  at r e g u la r  
in te r v a l s  to r e f le c t  e v o lv in g  n e e d s  a n d  o p p o r tu n i t ie s .

L e g i s l a t i o n  h a s  b e e n  i n t r o d u c e d  i n  t h e  H o u s e  o f  
R e p r e s e n t a t i v e s  a n d  S e n a te  w h ic h  c a l l s  fo r  e s t a b l i s h i n g  an  
E n v i r o n m e n t a l  E d u c a t io n  P r o g r a m  a n d  O f f ic e  w i t h i n  EPA. 
T h is  S t r a te g ic  P la n  is  g e n e r a l l y  c o n s i s t e n t  w i th  th e  p r o p o s e d  
le g i s la t io n ,  a n d  it  a s s u m e s  th a t  th is  P r o g r a m  w i l l  b e  m o d i f ie d  
a p p r o p r i a t e l y ,  b a s e d  o n  a n y  s u b s e q u e n t  C o n g r e s s i o n a l  
m a n d a t e .  F o r  p la n n i n g  p u r p o s e s ,  i t  i s  a s s u m e d  th a t  th is  
P r o g r a m  w o u l d  c o n s i s t  o f  a p p r o x im a t e ly  te n  FTEs a n d  $5 -10  
m i l l io n  in  r e s o u rc e s .



STRATEGIC PLAN
m

I I .  P r o b l e m  
S t a t e m e n t

'To accomplish the 
magnitude of 
benavior change 
necessary to the task, 
it will be necessary to 
go beyond traditional 
environmental 
management methods 
of command and 
control. ’

• National Advisory 
Council for 
Environmental 
Technology 
Transfer

"... These problems 
are complex and 
require comprehen­
sive and complex 
solutions. Education 
is a part, a vital part of 
that solution."

• Dr. Constantine 
Curris, President 
University of 
Northern Iowa

'We have got to get 
that word ‘protection‘ 
out of being just part 
of the EPA's mission 
and make 
environmental 
protection
everybody's mission."

- Dr. Erhard Joeres 
University of 
Wisconsin

T h e  s e r io u s n e s s  a n d  c o m p le x i ty  o f  o u r  n a t io n ’s e n v iro n m e n ta l  
p r o b le m s  re q u ir e  fu n d a m e n ta l  s h i f t s  in  h o w  w e  a p p ro a c h  their 
s o lu t io n .  H a v i n g  c o n c lu d e d  th a t  th e  t r a d i t io n a l  "e n d  o f  the 
p ip e "  s t r a t e g y  is n o t  s u f f i c i e n t ,  th e  E P A  A d m i n i s t r a t o r  has 
a r t i c u l a t e d  a n e w  a p p r o a c h ,  w h i c h  e m p h a s i z e s  p r o b l e m  
p r e v e n t io n ,  s u s t a in a b le  d e v e l o p m e n t ,  a n d  th e  n e e d  fo r  an 
e n h a n c e d  e n v i r o n m e n t a l  e th ic  a m o n g  a ll  s e g m e n t s  o f  the  
p u b lic .

T h e  u l t im a te  s u c c e s s  o f  th is  n e w  a p p r o a c h  w i l l  b e  g r e a t ly  
in f lu e n c e d  b y  th e  p u b l ic 's  u n d e r s t a n d i n g  o f  th e  s e r io u s n e s s  o f 
p r o b le m s  l ik e  o z o n e  d e p le t io n  a n d  so lid^  w a s te  d i s p o s a l ,  and  
th e  ro le  w h ic h  e a c h  i n d i v i d u a l  c a n  p l a y  in  r e d u c i n g  o r  
e l im in a t in g  th em . T h e  c h a l le n g e  is  a d u a l  o n e  - -  r a i s in g  the 
s c ie n t i f i c  a n d  te c h n ic a l  l i t e r a c y  o f  o u r  y o u t h  so  th a t  th ey  
a p p r o a c h  e n v i r o n m e n t a l  p r o b l e m s  r e s p o n s i b l y  t h r o u g h o u t  
th e ir  l iv e s ,  a n d  r a is in g  th e  le v e l  o f  a w a r e n e s s  o f  to d a y ’s a d u lts ,  
so  th a t  th e y  a c t iv e ly  s u p p o r t  th e  s h i f t  to  a v is io n  o f  s u s ta in a b le  
d e v e l o p m e n t  a n d  p o l lu t io n  p r e v e n t i o n  w h ic h  a re  c r i t ic a l  to 
a d d r e s s in g  to d a y 's  p ro b le m s .

E n h a n c in g  th e  e n v i r o n m e n t a l  l i t e r a c y  o f  o u r  y o u t h  in v o lv e s  
c o n f r o n t in g  a n u m b e r  o f  p r o b l e m s  w h ic h  m a n y  F ed e ra l ,  s ta te  
a n d  loca l o rg a n iz a t io n s  a re  a lso  a d d r e s s in g  as p a r t  o f  a na tion a l 
e f f o r t  to i m p r o v e  o u r  y o u t h ' s  s c ie n t i f i c  a n d  te c h n ic a l  sk i l ls .  
T h e s e  p r o b l e m s  in c lu d e  th e  la c k  o f  t e a c h in g  m a te r ia l  w h ic h  
in te g r a t e s  sc ie n t i f ic  a n d  te c h n ic a l  s u b je c t s  in to  th e  te a c h in g  o f 
o t h e r  d i s c ip l in e s ,  th e  n e e d  to i m p r o v e  th e  t e a c h in g  s k i l l s  o f  
e d u c a to r s  in  th e  sc ie n t i f ic  a n d  te c h n ic a l  su b je c t s ,  a n d  th e  n e e d  
to  p r o v i d e  y o u n g  p e o p l e  w i t h  i n f o r m a t i o n  a b o u t  c a r e e r  
o p p o r t u n i t i e s  in  th e  e n v i r o n m e n t a l  p r o f e s s i o n s  to  m o t iv a te  
th e m  to  a c q u ire  m o re  s c ie n t i f ic  a n d  tech n ica l  t ra in in g .

A  k e y  c h a l l e n g e  to  b r o a d e n i n g  th e  p u b l i c ' s  a w a r e n e s s  o f  
e n v i r o n m e n t a l  p r o b l e m s ,  a n d  a r t i c u l a t in g  th e  n e e d  fo r  m o re  
e n v i r o n m e n t a l ly  s e n s i t i v e  p e r s o n a l  b e h a v io r ,  is  th e  p r o b l e m  
o f  h o w  to  c o m m u n ic a te  in fo r m a t io n  a b o u t  s p e c i f i c  c h a n g e s  in  
p e rso n a l  b e h a v io r  w h ic h  is  b o t h  c o n c r e te  a n d  p e r s u a s i v e  to a 
? r o a d  c r o s s - s e c t i o n  o f  th e  g e n e r a l  p u b l i c .  B r in g in g  a b o u t  

c h a n g e s  in  p r o fe s s io n a l  b e h a v io r  c o u ld  b e  e v e n  m o r e  d i f f ic u l t ,  
s i n c e  i t  i n v o l v e s  c o n v i n c i n g  p u b l i c  a n d  p r i v a t e  s e c t o r  
d e c i s i o n m a k e r s  th a t  t h e y  n e e d  to  v i e w  p r o b l e m  p r e v e n t i o n  
a n d  s u s ta in a b le  d e v e lo p m e n t  a s  e c o n o m ic  n e c e s s i t i e s  as w e l l  as 
e n v i r o n m e n t a l  r e a l i t i e s .
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I I I .  P r o g r a m  
G o a l s  a n d  
A p p r o a c h

m

'Because the best 
resources that we 
have to respond to 
these problems are 
our citizens, whether 
at the national, state, 
or local level, it is 
critically important that 
our young people 
have a strong 
foundation in science 
and math'.
- F. Henry Habicht II 
Deputy Administrator 
U.S. Environmental 
Protection Agency

S T R A T E G I C  P L A N

F in a lly ,  a s  w e  d e v e lo p  a s t r a t e g ic  v is io n  fo r  the  n e x t  s e v e ra l  
y e a r s ,  i t  is  m o r e  c le a r  th a n  e v e r  th a t w e  n e e d  an  a d e q u a te  
s u p p l y  o f  w o r ld -c la s s  sc ie n t is t s  a n d  e n g in e e r s  to d e v e lo p  an d  
p r o m o t e  m o r e  i n n o v a t i v e  a n d  p r e v e n t a t i v e  s o l u t i o n s  to 
e n v i r o n m e n t a l  p ro b lem s .  A s  th e  p u b l ic  b e c o m e s  m o re  a w a re  
o f  th e  u r g e n c y  o f  g lo b a l  e n v i r o n m e n ta l  p r o b le m s ,  EPA a n d  
o t h e r  a g e n c ie s  w i l l  b e  r e q u i r e d  to  r e s p o n d  w ith  h ig h  q u a l i ty  
r e s e a rc h ,  in n o v a t iv e  a n a ly s is ,  a n d  s o u n d  s t r a t e g ie s  fo r  p u b l ic  
in v o lv e m e n t .  T h u s ,  as a n a t io n  w e  h a v e  a s t r o n g  v e s t e d  
in te r e s t  in  a s s u r in g  th a t s tu d e n ts  e m e r g in g  fro m  th e  e d u c a t io n  
" p ip e l in e "  a re  m a th  a n d  s c ie n c e  l i t e ra te ,  a n d  m o t iv a te d  to 
p u r s u e  e n v i r o n m e n t a l  c a r e e r s .  T h e  m a jo r  c h a l l e n g e  to 
a c h ie v in g  th is  g o a l  in v o lv e s  r e v e r s in g  a g r o w i n g  s h o r t fa l l  fo r  
p r o f e s s io n a l  s c ie n t is t s  a n d  e n g in e e r s  in  A m e r ic a  th a t  c o u ld  be  
as m u c h  as h a l f -a -m il l io n  p e o p le  b y  the y e a r  2000.

In  d e v e l o p i n g  a s t r a t e g i c  p la n  w h ic h  e q u i p s  th e  O f f ic e  o f  
E n v i r o n m e n ta l  E d u c a t io n  to a d d r e s s  th e  c h a l le n g e s  d i s c u s s e d  
a b o v e ,  th e  E n v i r o n m e n t a l  E d u c a t io n  T a s k  F o rce  c o n s u l t e d  
w i t h  n u m e r o u s  l e c d e r s  in  th is  f i e ld ,  a n d  p a r t i c ip a t e d  in th e  
o n g o in g  d i s c u s s io n s  w h ic h  FCCSET is c o o r d in a t in g  to d e v e lo p  
a N a t io n a l  E d u c a t io n  P r io r i ty  F r a m e w o rk .  B a se d  o n  th e se  
d i s c u s s i o n s  a n d  o t h e r  f a c t - f i n d i n g ,  th e  T a s k  F o r c e  h a s  
s t r u c t u r e d  a P r o g r a m  w h ic h  e m p h a s iz e s  a l e a d e r s h ip  ro le  in  
a r t i c u l a t i n g  s p e c i f i c  n a t i o n a l  g o a l s  f o r  e n v i r o n m e n t a l  
e d u c a t i o n  a n d  w o r k i n g  w i t h  a n d  s u p p o r t i n g  e x i s t i n g  
o rg a n iz a t io n s  a n d  n e tw o rk s  to  a c c o m p lish  th o se  goa ls .

T h e  A g e n c y ’s E n v iro n m e n ta l  E d u c a t io n  P ro g ra m  w i l l  fo s te r  an  
e n h a n c e d  e n v i r o n m e n ta l  e th ic  in  s o c ie ty  by :

□  E d u c a t in g  o u r  y o u th  in  th e  e n v i r o n m e n t a l  s c ie n c e s  a n d  
a b o u t  m a n 's  im p a c t  o n  th e  e n v i r o n m e n t ;

□  T r a in in g  f u t u r e  e n v i r o n m e n t a l  p r o fe s s io n a ls ;  a n d

□  B u i ld i n g  p u b l i c  a w a r e n e s s  a n d  u n d e r s t a n d i n g  o f  m a jo r  
e n v i r o n m e n t a l  p r o b l e m s  o n  b o t h  a  n a t i o n a l  a n d  
in t e r n a t io n a l  le v e l .

T h e  P r o g r a m  w i l l  in i t ia l ly  fo c u s  o n  tw o  a re a s .  T h e  f i r s t  is  
e d u c a t io n ,  w h e r e  th e  e m p h a s i s  w i l l  b e  o n  i m p r o v i n g  th e  b a s ic  
e n v i r o n m e n t a l  l i t e r a c y  o f  o u r  y o u th ,  a n d  s t im u la t in g  in te r e s t  
in  e n v i r o n m e n t a l  c a re e r s  a m o n g  c o l le g e  a n d  te c h n ic a l  s c h o o l  
s tu d e n ts .  T h e  se c o n d  a rea  is  ta r g e te d  to w a r d  th e  g e n e ra l  p u b l ic
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S T R A T E G I C  P L A N

'Fundamentally, EPA 
views supcort of 
better math and 
science education -  
m all sectors -  as 
important to society's 
well-being".
EPA subm ission to  
FCCSET's 
E duca tion  and  
Human R esources  
C o m m itte e

A. Youth
E d u ca tio n
A c tiv it ie s

a n d  in v o lv e s  c rea tin g  a d e e p e r  u n d e r s t a n d in g  o f  th e  im p a c t  of 
p e r s o n a l  a n d  p ro fe s s io n a l  b e h a v io r s  o n  th e  e n v iro n m en t .

T h e  e d u c a t io n a l  c o m p o n e n t  is  s t r u c t u r e d  to fu l ly  s u p p o r t  the 
P r e s i d e n t ' s  e d u c a t i o n  g o a l s  in  s c ie n c e ,  e n g i n e e r i n g  a n d  
te c h n o lo g y  an d , in p a r t icu la r ,  the  g o a ls  o f  p r e p a r in g  o u r  y o u th  
fo r  r e s p o n s ib l e  c i t iz e n sh ip ,  a n d  o f  b e in g  f i r s t  in  the w o r ld  in 
s c ie n c e  a n d  m a th e m a t ic s  a c h ie v e m e n t .  T h e  P ro g ra m  fo cu ses  
o n  th r e e  s p e c i f i c  g r o u p s :  s t u d e n t s  in  g r a d e s  K th r o u g h  12; 
c o l le g e ,  u n iv e r s i t y ,  a n d  s c h o o l  o f  e d u c a t i o n  s t u d e n t s ;  and 
c o m m u n i ty  a n d  te d m ic a l  c o l le g e  s tu d e n ts .

In  th e  p u b l i c  a w a r e n e s s  c o m p o n e n t  o f  th e  P r o g r a m ,  the 
e m p h a s i s  w i l l  b e  o n  c h a n g i n g  o u r  t h i n k i n g  a b o u t  
e n v i r o n m e n t a l  p r o b l e m s  -  f r o m  "an  e n d  o f  th e  p ip e "  
a p p r o a c h  to  o n e  w h ic h  e m p h a s i z e s  p r e v e n t i o n  -  a n d  on  
a r t i c u l a t i n g  a v i s io n  o f  s u s t a i n a b l e  d e v e lo p m e n t ,  w h e r e  a 
s o u n d  e c o n o m y  co ex is ts  w i th  a h e a l th y  e n v iro n m e n t .  T o do  
th is  s u c c e s s fu l ly ,  th e  P r o g r a m  m u s t  r e a c h  as m a n y  p e o p le  as 
p o s s i b l e  w i th  a r ich  m ix  o f  in fo r m a t io n  a n d  sp e c i f ic  id ea s ,  to 
m o t iv a te  e n v i r o n m e n t a l ly  r e s p o n s ib l e  b e h a v io r  a n d  to in fo rm  
th e  p u b l i c  a b o u t  th e  ro le  w h ic h  i t  ca n  p la y  to m a k e  that v is io n  
a rea lity .

B o th  a s p e c t s  o f  th e  P r o g r a m  a r e  s t r u c t u r e d  to  ta k e  fu ll  
a d v a n t a g e  o f  th e  l e v e r a g e  o f f e r e d  b y  w o r k i n g  w i th  a n d  
s u p p o r t i n g  th e  e ffo r ts  o f  F ed e ra l ,  n o n -p ro f i t ,  a n d  p r iv a te  sector  
o r g a n iz a t io n s  w h o s e  g o a l  is  to p r o m o t e  in fo rm e d ,  r e sp o n s ib le  
e n v i r o n m e n t a l  c i t iz e n s h ip .

T h e  i n t e n t  o f  th e  e d u c a t i o n a l  p r o g r a m  is  to  s u b s t a n t ia l ly  
i n c r e a s e  th e  a m o u n t  a n d  q u a l i t y  o f  b a s i c  e n v i r o n m e n t a l  
e d u c a t i o n  b e i n g  ta u g h t ,  a n d  th e  n u m b e r  o f  s t u d e n t s  b e in g  
r e a c h e d .  T h e  P r o g r a m  d e f i n e s  " e n v i r o n m e n ta l  e d u c a t io n "  to 
i n c lu d e  a  m ix  o f  e d u c a t io n a l  d i s c ip l in e s  a n d  co n tex ts ,  r a n g in g  
f r o m  c la s s r o o m - b a s e d  in s t r u c t io n  in  s c ie n c e  a n d  m a th e m a t ic s  
to e x p e r ie n t ia l  le a rn in g  in  o u td o o r  se t t in g s .
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S T R A T E G I C  P L A N

The Program  la 
C onsisten t w ith  
N a tio n a l 
Education P r io r ity  
F ra m e w o rk

1. K -12th Grade 
S tu d e n ts

Three O b jec tives  
fo r  K -12th  G rade 
S tu d e n ts

T h e  P r o g r a m 's  s t r a t e g i c  o b je c t iv e s  a n d  m a jo r  a c t iv i t ie s  a re  
c o n s i s t e n t  w i t h  th o se  o f  th e  P r e s i d e n t ' s  N a t io n a l  E d u c a t io n  
P r io r i t y  F r a m e w o rk ,  a s  d e f i n e d  b y  th e  F e d e ra l  C o o r d in a t in g  
C o u n c i l  o n  S c ie n ce ,  E n g in e e r in g  a n d  T e c h n o lo g y 's  (FCCSET) 
C o m m it t e e  o n  E d u c a t io n  a n d  H u m a n  R eso u rces .  T h e  P ro g ra m  
w i l l  c lo s e ly  c o o r d in a te  i t s  a c t iv i t ie s  w i th  th o s e  o f  th e  o th e r  
F e d e ra l ,  s t a t e  a n d  lo ca l  a g e n c ie s  w h ic h  a r e  p u r s u i n g  th e se  
o b j e c t i v e s  to e n s u r e  th e  m a x im u m  p o s s i b l e  b e n e f i t  to th e  
A m e r ic a n  p u b l ic .

T h e  P ro g ra m  h a s  id e n t i f i e d  sp e c i f ic  g o a ls  a n d  a c t iv it ie s  fo r  th ree  
m a jo r  s t u d e n t  a u d ie n c e s :  K -1 2 th  g rade ;_  c o l le g e  a n d  u n iv e r s i ty ;  
a n d  c o m m u n i ty  c o l le g e  a n d  tech n ica l  s c h o o l  s tu d e n ts .

S u b s t a n t i a l l y  e x p a n d i n g  th e  a m o u n t  o f  b a s ic  e n v i r o n m e n t a l  
e d u c a t i o n  b e i n g  p r o v i d e d  to c h i ld r e n  in  th e  K th r o u g h  12 th  
g r a d e  a g e  g r o u p ,  is k e y  to in c re a s in g  th e  sc ien ti f ic  l i te ra cy  o f o u r  
y o u th .  T h is  a r e a  o f  th e  P r o g r a m  w i l l  a lso  s t r o n g ly  e m p h a s iz e  
d e v e l o p m e n t  o f  an  e n v i r o n m e n t a l  e t h i c  w h ic h  e n c o u r a g e s  
e n v i r o n m e n t a l l y  r e s p o n s i b l e  b e h a v io r ,  s in c e  th is  o b je c t iv e  is 
m o r e  a c h ie v a b le  w i th  a y o u t h f u l  a u d ie n c e .  It a lso  re f le c t s  the  
f i n d i n g  th a t  a m a jo r  o b s t a c l e  in  c u r r e n t  e f fo r t s  to in fo r m  a n d  
m o t iv a t e  c h a n g e s  in a d u l t  b e h a v io r  is  th e  h i s to r ic  g a p  in the  
b a s ic  e d u c a t i o n  o f  s t u d e n t s  in  g r a d e s  K t h r o u g h  12 in  b a s ic  
s c ie n c e  a n d  tech n o lo gy .

T o a d d r e s s  th e s e  c h a l le n g e s ,  th e  P r o g r a m  h a s  e s ta b l i s h e d  th ree  
b r o a d  o b je c t iv e s  fo r  im p r o v i n g  th e  e n v i r o n m e n t a l  l i t e ra c y  o f  K- 
12th  g r a d e  s tu d e n ts :

□  E n c o u r a g e  s ta te s  to  in c r e a s e  th e  a m o u n t  o f  e n v i r o n m e n ta l  
e d u c a t io n  b e in g  p r o v i d e d  to s t u d e n t s  in  th ese  g ra d e s ;

□  E n s u r e  th a t  to p ic a l  e n v i r o n m e n t a l  i s s u e s  a r e  p a r t  o f  an  
e n v i r o n m e n t a l  e d u c a t io n  c u r r ic u lu m ,  a n d  th a t  s tu d e n t s  a re  
a lso  e x p o s e d  to a r a n g e  o f  e x p e r ie n c e s  a n d  o p p o r tu n i t i e s  fo r  
l e a r n in g  a b o u t  e n v i r o n m e n t a l  i s s u e s ;  a n d

□  I n f u s e  e n v i r o n m e n t a l  e d u c a t i o n  t o p i c s  in t o  a l l  b a s ic  
s u b je c t s  t a u g h t  in  g r a d e s  K t h r o u g h  12, w h e r e  th e y  c a n  
p r o v i d e  a n  in t e g r a t in g  c o n te x t  fo r  s u b je c t s  s u c h  as  m a th ,  
E n g l i s h ,  g o v e r n m e n t ,  e c o n o m ic s ,  a n d  h e l p  c a p t u r e  th e  
i n t e r e s t  a n d  e n t h u s i a s m  o f  o u r  y o u t h  fo r  s c ie n t i f i c  a n d  
m a th e m a t ic s  s u b je c t s  in  g e n e ra l .
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S T R A T E G I C  P L A N

Program T ac tics

2. College, 
U nive rs ity  and  
School o f 
E duca tion  
S tu d e n ts

T h e s e  o b je c t i v e s  r e f l e c t  th e  P r o g r a m 's  o v e r a l l  s t r a t e g i c  
a p p r o a c h  o f  a r t ic u la t in g  a c lea r  n a t io n a l  g o a l  ~  in  th is  case, 
r e a c h in g  a ll s tu d e n ts  in g r a d e s  K th ro u g h  12 th  w i th  t ra in in g  in 
e n v i r o n m e n t a l  s c ie n c e  ~  a n d  w o r k in g  w i th  a n d  s u p p o r t in g  
o th e r  o rg a n iz a t io n s  in  a c o m m o n  e f fo r t  to a c h ie v e  this goal.

A m o n g  the  s p e c i f ic  tac tics  w h ic h  the  P r o g r a m  w il l  p u r s u e  to 
a c h ie v e  its o b jec t iv es  fo r  K th ro u g h  12th g r a d e  s tu d e n ts  are the 
fo l lo w in g :

□  W o r k in g  to in c o rp o ra te  e n v i r o n m e n t a l  e d u c a t io n  top ics  
in  the n e w  na tion a l te s t in g  p ro g ra m  fo r  g ra d e s  4, 8, 12;

□  U t i l i z i n g  g r a n t s  a n d  o t h e r  f u n d i n g  m e c h a n i s m s  to 
f a c i l i ta te  th e  d e v e l o p m e n t  o f  c o m p r e h e n s i v e  te a c h in g  
m a t e r ia l s  w h ic h  w i l l  b e t t e r  e q u i p  t e a c h e r s  to te a ch  
e n v i r o n m e n ta l  e d u c a t io n  su b jec ts ;  a n d

□  D e v e lo p in g  an in e x p e n s iv e  s y s te m  to d i s t r ib u te  te a c h in g  
m a te r ia ls ,  a n d  p r o v id e  t ra in in g  a n d  s u p p o r t  to teachers.

T h e  c h a r t  o n  th e  n e x t  p a g e  p r o v i d e s  m o r e  s p e c i f ic  d e ta i ls  on  
th e  k e y  a c t iv it ie s  o f  th is  P ro g ra m  area.

A t  th e  c o l le g e  a n d  u n iv e r s i t y  lev e l ,  e n v i r o n m e n t a l  sc ien ce  is 
ra r e ly  in c lu d e d  as a co re  c o m p o n e n t  o f  l ib e ra l  a r ts  o r  technica l 
d e g r e e  p ro g ra m s .  A s a r e su l t ,  r e la t iv e ly  f e w  c o l le g e  g ra d u a te s  
a r e  a d e q u a t e l y  t r a i n e d  fo r ,  o r  i n t e r e s t e d  in ,  c a r e e r s  in  
e n v i r o n m e n t a l  p r o f e s s io n s .  F u r th e r ,  th e r e  is l i t t l e  s u s t a in e d  
e f fo r t  to  b u i ld  u p o n  th e  e n v i r o n m e n ta l  s c ie n c e  t ra in in g  w h ic h  
s o m e  s tu d e n ts  a re  n o w  r e c e iv in g  in  g r a d e s  K  th ro u g h  12th.

In a d d i t io n ,  S ch o o ls  o f  E d u c a t io n  h a v e  o n ly  r e c e n t ly  b e g u n  to 
d e v e l o p  p r o g r a m s  w h ic h  e m p h a s iz e  i m p r o v i n g  th e  sc ie n t i f ic  
a n d  t e c h n i c a l  l i t e r a c y  o f  f u t u r e  t e a c h e r s .  Q u a l i t y  
e n v i r o n m e n t a l  e d u c a t io n  a t a l l  le v e l s  r e q u i r e s  te a c h e rs  w h o  
a re  p ro f ic ie n t  in  th e  b a s ic  e n v iro n m e n ta l  s c ien ce s ,  a n d  w h o  are  
t r a in e d  in  h o w  to in c o rp o ra te  e n v i r o n m e n t a l  to p ic s  in to  all o f  
th e  su b je c t s  b e in g  ta u g h t  in  o u r  schoo ls.



S T R A T E G I C  P L A N

Overview o f Strategy fo r K - 1 2  Audience

ObJOCtlVOB Sum nuor o f  A p p ro a ch M ajor Taaka

• States increase the amount of 
environmental education being 
provided to students

• Ensure that topical environmental 
issues are part of an environmental 
education curriculum

• Infuse environmental education 
topics in all other core subjects 
(math, geography, literature, etc)

• Encourage the development of 
innovative environmental education 
programs which include both formal 
and informal settings

• Increase the number of teachers who 
are able and willing to teach 
environmental science courses

• Build public support for increasing 
the amount of environmental 
education being provided to 
students

• Stimulate demand for environmental 
education curricula and teaching 
material by encouraging states to in­
crease amount of environmental 
education

• Develop teaching material, and 
design a mechanism which makes it 
easily available to teachers

• Design and implement a support 
system for educators which makes 
maximum use of existing mechanisms

• Enhance the visibility of environ­
mental education

• Develop strategy to encourage states 
to increase environmental education in 
formal and informal settings

• Develop strategy to incorporate environ­
mental education subjects in the new 
national testing program (Grade 4,8,12)

• Work with Fed., state, local officials 
involved in programs to improve math/ 
sdence teacher training (pre-service it 
in-service)

• Showcase success stories; develop a 
mechanism to provide financial re­
wards for teachers who are leaders

• Assess all currently available material 
from National Wildlife Foundation,
Proiect WILD, National Geographic, etc., 
and categorize by grade level, subject 
matter, media, etc

• Use grants to fund development of a 
"basic literacy curriculum" in 
environmental ed. Use it to identify gaps 
in available material

• Develop mechanism(s) to produce and 
distribute material to teachers cheaply and 
easily

« Use grants/award programs to stimulate 
development of this material

• Evaluate existing programs that provide 
this type of service to teachers at all 
regional, state, and local level (National 
Geographic's "Geographical Alliances," 
Project WILD, AEE’s National Network of 
Env. Ed. centers, TVA’s regional centers, 
etc)

• Identify what needs to be done to 
leverage existing channels; to enhance the 
amount and type of support they offer to 
local teachers of K-12; and to establish a 
mechanism for monitoring their 
performance in pursuit of OEEs 
objectives

• Structure a program for staging bi-annual 
Youth Forums as means to periodically 
focus national attention on this area. 
Define annual awards programs for both 
visibility and impact on major barriers



S T R A T E G I C  P L A N

O bjectives to r  
College, and 
U n ive rs ity  
S tu d e n ts

Program  T a c tics

i

P rom ote  In c rea se  
in  Supply o f 
E n v iro n m e n ta l 
P ro fess iona ls

T h e  E n v i r o n m e n t a l  E d u c a t io n  P r o g r a m  h a s  i d e n t i f i e d  the  
fo l lo w in g  o b je c t iv e s  fo r  i t s  in i t ia t iv e s  a d d r e s s in g  c o l le g e  a n d  
u n iv e r s i t y  s tu d e n ts :

□  I m p r o v e  t e a c h e r  t r a i n i n g  b y  a d d i n g  c o u r s e s  in 
e n v i r o n m e n ta l  e d u c a t io n  to S ch o o l o f  E d u ca tio n  cu r r icu la ,  
g r a d u a t i o n  r e q u i r e m e n t s ,  a n d  t e a c h e r  c e r t i f i c a t i o n  
r e q u i r e m e n t s ;

□  B u i ld  the  e n v i r o n m e n t a l  e th ic  a n d  l i te ra c y  o f  s tu d e n ts ,  by  
i n c o r p o r a t i n g  e n v i r o n m e n t a l  e d u c a t i o n  in  l ib e ra l  a r ts  
c u r r icu la ;  a n d

□  M o t iv a t e  s t u d e n t s  to  p u r s u e  e n v i r o n m e n t a l l y - o r i e n t e d  
c a re e r s  b y  h e lp in g  to c re a te  in te rn s h ip  o p p o r tu n i t ie s  in  n o n ­
p ro f i t ,  p u b l ic  s e c to r  a n d  p r iv a te  s e c to r  se tt in gs.

E m p h a s is  w i l l  b e  g i v e n  to w o r k i n g  w i th  fe d e ra l ,  s ta te  a n d  local 
o f f i c e s  to  i n c o r p o r a t e  e n v i r o n m e n t a l  e d u c a t i o n  in  t e a c h e r  
t ra in in g  c u r r i c u la  a n d  d e g r e e  r e q u i r e m e n t s .  In p a r t i c u la r ,  the 
P ro g ra m  w i l l  a c t iv e ly  s u p p o r t  th e  FCCSET C o m m it te e 's  e f fo r ts  to 
s u b s t a n t ia l ly  u p g r a d e  th e  s c ie n t i f ic  a n d  tech n ica l  c o n te n t  o f o u r  
n a t io n 's  te a c h e r  t r a in in g  p r o g r a m s .  T h e se  e f fo r t s  a re  d r iv e n  b y  
th e  fa c t  th a t  i t  is fa r  m o r e  c o s t - e f f e c t i v e  to  t ra in  te a c h e rs  in 
e n v i r o n m e n ta l  e d u c a t io n  a t th is  s t a g e  o f  th e ir  ca reer, ra th e r  than 
r e ly in g  o n  th e  m o re  c o s t ly  a l t e r n a t iv e  o f  in -s e rv ic e  t ra in in g  later.

T h e  P r o g r a m  w i l l  a l s o  e n c o u r a g e  o n g o in g  e f fo r t s  to d e v e lo p  
t e a c h in g  m a t e r ia l  a n d  c u r r i c u l a  fo r  c o l l e g e - l e v e l  c o u r s e s  in  
e n v i r o n m e n t a l  e d u c a t io n ,  a n d  w i l l  w o r k  to c re a te  an e f f ic ie n t  
m e c h a n i s m  f o r  s h a r i n g  t h i s  m a t e r i a l  a m o n g  i n t e r e s t e d  
u n iv e r s i t i e s  a n d  fa c u l ty  m e m b e r s .

F u r t h e r m o r e ,  th e  P r o g r a m  w i l l  in i t ia t e  e f f o r t s  to in c re a s e  the  
s u p p l y  o f  c o l l e g e  a n d  u n i v e r s i t y  g r a d u a t e s  c h o o s i n g  
e n v i r o n m e n t a l  p r o f e s s io n s  b y  c r e a t i n g  in te r n s h ip  o p p o r tu n i t i e s  
fo r  s tu d e n t s ,  a n d  b y  d e v e l o p i n g  a n  o u tr e a c h  p r o g r a m  to e d u c a te  
c o l le g e  p la c e m e n t  o f f i c ia l s  a b o u t  c a r e e r  o p p o r t u n i t i e s  in  th ese  
e n v i r o n m e n t a l  p r o f e s s io n s .  S p e c ia l  e m p h a s i s  w i l l  b e  p la c e d  on  
d e v e l o p i n g  m e c h a n i s m s  to  r e a c h  m i n o r i t y  s t u d e n t s ,  a n d  to 
e n c o u r a g e  th e i r  p a r t i c ip a t io n  in  d e g r e e  p r o g r a m s  w h ic h  e q u ip  
th e m  fo r  e n v i r o n m e n t a l  c a re e r s .

A d d i t io n a l  c o m p o n e n t s  o f  th e  P r o g r a m 's  s t r a t e g y  fo r  r e a c h in g  

th e se  s tu d e n t s  a re  p r e s e n t e d  in  th e  fo l lo w in g  chart.



S T R A T E G I C  P L A N

Overview o f S trategy fo r Co llege , University, 
and Schoo l of Education Students

Objectives Summary of Approach Major Tasks

• Improve teacher training by adding 
courses in environmental education 
to School of Education curricula, 
graduation requirements, and 
certification requirements

• Increase supply of graduates 
choosing environmental careers

• Continue to build literacy of 
students by incorporating 
environmental education in liberal 
arts curricula

• Stimulate demand for environmental 
eductaion courses

• Stimulate development of environ­
mentally oriented internship 
opportunities to expose students to 
possible career paths

• Provide assistance ir< developing 
curridua, degree requirements, and 
teaching material

• Create demand for courses in environ­
mental topics by encouraging states to 
include it in their teacher certification 
requirements

• Fund programs to train in-service 
teacherfin environmental education 
subjects, and publicize its availability

• Create internship opportunities for 
undergrad/grad students to reinforce 
message that it's a viable career path

• Develop ourteach program to educate 
placement officials about career 
opportunities

• Work with faculty and administrators 
of historically black colleges to build 
interest in these programs

• Use grants to fund development of 
model curricula, building on existing 
programs

• Encourage development of a support 
system that is keyed to needs of 
college-level faculty who want to 
teach environmental education

• Reward innovative practioners who 
develop material that can be shared

• Create mechansim to package 
teaching material and to make it easily 
accessible

#
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S T R A T E G I C  P L A N

3. C om m unity 
College and 
T echn ica l School 
S tu de n ts

O bjectives fo r 
C om m un ity  
College and 
T echn ica l School 
S tu d e n ts

Program  Y actics

P rom ote  W orke r 
T ra in ing  P rogram s

B e c a u s e  th e  d e g r e e  p r o g r a m s  w h ic h  a r e  o f f e r e d  b y  m o st  
c o m m u n i t y  c o l l e g e s  a n d  te c h n ic a l  s c h o o ls  a r e  o r ie n t e d  to 
t ra in in g  s tu d e n ts  fo r  sp ec if ic  p ro fe s s io n s  w h ic h  d o  not r eq u ire  a 
fo u r  y e a r  d e g re e ,  th e se  s c h o o ls  a re  p o te n t ia l ly  a v e ry  v a lu a b le  
r e s o u r c e  f o r  t r a i n i n g  m a n y  t y p e s  o f  e n v i r o n m e n t a l  
p ro fe s s io n a ls  (e.g., w a s te  r e d u c t io n  e x p e r t s ,  h a z a rd o u s  m ateria l 
m a n a g e r s ,  e n v i r o n m e n t a l  im p a c t  a p p r a i s e r s ) .  In a d d it io n ,  
t h e s e  s c h o o l s  c o u l d  p r o v i d e  an a c c e s s ib l e  a n d  e f f i c i e n t  
m e c h a n i s m  fo r  m a k in g  w o r k e r  t r a in in g  p r o g r a m s  a v a i la b le  
n a t io n w id e ,  in  r e s p o n s e  to n e w  la w s  w h ic h  r e q u i r e  m o st  
i n d u s t r i a l  a n d  s e m i - in d u s t r ia l  w o r k e r s  in  the U.S. to  rece ive  
t ra in in g  in th e  h a z a rd s  o f  the  m a te r ia ls  w i th  w h ic h  th ey  work.

T o e x p lo i t  th e s e  o p p o r t u n i t i e s ,  th e  P r o g r a m  w i l l  p u r s u e  m e 
fo l lo w in g  g o a ls  fo r  th is c a te g o ry  o f  schoo ls:

□  P ro m o te  th e  d e v e l o p m e n t  o f  tw o -y e a r  d e g r e e  tw o -y e a r  
p r o g r a m s  in  e n v i r o n m e n t a l  sp e c ia l t ie s ;

□  E n c o u r a g e  th e  g r a d u a t e s  o f  e x i s t i n g  e n v i r o n m e n t a l  
p r o g r a m s  a t tw o  y e a r  s c h o o l s  to p u r s u e  c a r e e r s  in 
e n v i r o n m e n t a l  p r o fe s s io n s ;  a n d

□  E x p lo re  h o w  b e s t  to  c r e a te  o r  e x p a n d  tw o - y e a r  sch o o l 
t r a in in g  p r o g r a m s  to  p r o v i d e  e n v i r o n m e n t a l ly - o r i e n t e d  
w o r k e r  t ra in in g .

A  k e y  tac tic  in  the  P r o g r a m 's  e f fo r t s  to  a c h ie v e  th e se  o b jec t iv e s  
w i l l  b e  to  d e te r m in e  w h e r e  d e m a n d  c u r r e n t ly  ex is ts ,  a n d  in the 
f u t u r e  w i l l  e x c e e d  th e  s u p p l y  f o r  t r a i n e d  e n v i r o n m e n t a l  
p r o f e s s io n a l s .  T h is  in f o r m a t io n  w i l l  h e l p  in  d e v e l o p i n g  a 
t a r g e te d  p r o g r a m  fo r  e d u c a t i n g  a d m in i s t r a to r s  a n d  fa c u l ty  at 
c o m m u n i t y  c o l l e g e s  a b o u t  th e  b e n e f i t s  o f  e s t a b l i s h i n g  
e n v i r o n m e n t a l  d e g r e e  p r o g r a m s ,  a n d  e n c o u r a g i n g  th e i r  
g r a d u a t e s  to p u r s u e  e n v i r o n m e n t a l  c a re e r s .  S t r o n g  e m p h a s i s  
w i l l  b e  p la c e d  o n  r e a c h in g  m in o r i ty  s t u d e n t s  w i th  this m essa g e .

T h e  P r o g r a m  w i l l  a lso  w o r k  w i t h  N A C E T T 's  E n v i r o n m e n ta l  
E d u c a t io n  a n d  T ra in in g  C o m m it t e e  to e x p lo re  th e  fe a s ib i l i ty  o f 
e n c o u r a g i n g  c o m m u n i t y  c o l l e g e s  a n d  t e c h n ic a l  s c h o o ls  to 
a g g r e s s i v e l y  d e v e l o p  e n v i r o n m e n t a l l y - o r i e n t e d  w o r k e r  
t r a i n i n g  p r o g r a m s .  T h i s  i n i t i a t i v e  w i l l  b u i l d  u p o n  th e  
C o m m it t e e 's  r e c e n t  r e c o m m e n d a t io n  to th e  A d m in is t ra to r
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t h a t  a n e t w o r k  o f  " e n v i r o n m e n t a l  t r a i n i n g  c e n te r s "  b e  
e s ta b l i s h e d .  By c o lo c a t in g  th e se  t ra in in g  p r o g r a m s  w i th  tw o -  
y e a r  d e g r e e  p r o g r a m s  in  e n v i r o n m e n t a l  a n d  t e c h n ic a l  
p r o fe s s io n s ,  b o th  o b je c t iv e s  can  b e  a c h ie v e d  m o re  q u ic k ly  an d  
c o s t  e f fec t ive ly .

T h e  fo l lo w in g  c h a r t  p r e s e n t s  a d d i t io n a l  d e ta i l s  r e g a r d in g  the  
P r o g r a m ’s s t r a t e g y  fo r  c o m m u n i t y  c o l l e g e s  a n d  te c h n ic a l  
s c h o o ls .

Overview o f Strategy for Community 
Co llege and Technical Schoo l Students

Objactlvat Summary of Approach Uafor Taaka

• Stimulate development of two 
year degree programs to increase 
the supply of environmental 
professionals.

• Develop teaching material base to 
support development of curricula 
for entire higher education 
audience

• Explore the feasibility of providing 
worker training via community 
colleges and technical schools

• Stimulate demand for degree 
programs in environmental education

• Develop process to assemble, 
evaluate, and disseminate 
information on auricula and teaching 
material

• Identify the goals and content of 
newly mandated environmental 
worker training programs, and assess 
the cost effectiveness of broadening 
two-year programs in environmental 
professions to provide this training

• Document where the demand exists for 
environmental professionals, what type 
of training is needed, and what programs 
already exist to train them and place 
them

• Educate deans/placement officials re 
career options in this field, growth in 
demand, etc

• Use grants to establish one or two demo 
projects that are likely to be successful, 
and offer incentives to community 
colleges to establish these programs

• Create internships and placement 
programs to help students find jobs

• Design a process to collect and evaluate 
curricula and teaching materials which 
are in use in successful 2 years degree 
programs; and to distribute it to 
community/technical colleges that are 
interested in starting programs

• Define curricula for worker training 
programs

• identify two or three alternative 
approaches, including community 
college-based programs

• Evaluate the feasibiliiy of each 
alternative and define the most 
cost-effective approach

• Recommend a strategy to implement the 
preferred alternative

13



S T R A T E G I C  P L A N

C. General P ub lic
A w areness
A c tiv itie s

O b jec tives

Program  T a c tics

T h is  p a r t  o f  th e  E n v iro n m e n ta l  E d u c a t io n  P ro g ra m  h as  tw o 
b r o a d  g o a ls :  F irst, to c o n v in c e  th e  p u b l i c  th a t  a d e q u a te ly
a d d r e s s i n g  o u r  n a t io n 's  e n v i r o n m e n t a l  p r o b l e m s  r e q u i r e s  a 
f u n d a m e n t a l  s h i f t  in  h o w  w e  th in k  a b o u t  e n v i r o n m e n t a l  
p ro b le m s .  S eco n d , to e d u c a te  th e  p u b l ic  a b o u t  sp e c i f ic  actions 
w h ic h  w e  as in d iv id u a ls  can  ta k e  to h a v e  a p o s i t iv e  im p ac t  on 
th e  e n v i r o n m e n t .

T h e  p u b l i c  a w a r e n e s s  P r o g r a m  is s t r u c t u r e d  to s u p p o r t  an d  
b u i ld  u p o n  th e  A g en cy 's  o n g o in g  e f fo r ts  to p ro m o te  a v is io n  of 
s u s t a i n a b l e  d e v e lo p m e n t  a n d  p o l lu t io n  ^ p rev en t io n ,  an d  to 
e f f e c t i v e ly  c o m m u n ic a te  th e  e c o n o m ic  re a l i t ie s  o f  s h r in k in g  
s u p p l i e s  o f  n a tu ra l  r e so u rc e s  a n d  g r o w in g  w a s te  d i sp o sa l  and 
c l e a n - u p  c o s ts .  A  k e y  c h a l le n g e  w i l l  b e  to p r o m o te  m o re  
e f f e c t i v e  c o m m u n i c a t i o n  a b o u t  n e w  t e c h n o l o g i e s  a n d  
p r o d u c t i o n  p r o c e s s e s ,  s o  t h a t  d e c i s i o n m a k e r s  h a v e  th e  
in fo r m a t io n  th e y  n e e d  to  r e s p o n d  to the A g e n c y 's  v is io n  of 
s u s t a in a b le  d e v e lo p m e n t  a n d  p o l lu t io n  p re v e n t io n .

T o  m o t iv a te  th e  g e n e ra l  p u b l i c  to b e  m o r e  e n v i r o n m e n t a l ly  
s e n s i t iv e  in i ts  p e rso n a l  b e h a v io r  r e q u ir e s  th e  P ro g ra m  to reach  
th e  m a x i m u m  n u m b e r  o f  p e o p l e  w i t h  s u g g e s t i o n s  a b o u t  
s p e c i f i c  a c t io n s  w h ic h  c a n  b e  ta k e n ,  on  a  p e r s o n a l  leve l ,  to 
r e d u c e  e n v i r o n m e n t a l  p ro b le m s .  M a n y  e x is t in g  o rg a n iz a t io n s  
a t  th e  F ed e ra l ,  state, and  loca l le v e l s  s h a re  th is  go a l ,  a n d  w o u ld  
s u p p o r t  th e  P r o g r a m ’s e f fo r t .  T h e  P r o g r a m  is  s t r u c t u r e d  to 
c a p i t a l i z e  o n  th is  s u p p o r t ,  a n d  th e r e b y  l e v e r a g e  its l im ite d  
re s o u rc e s ,  b y  p u r s u in g  the fo l lo w in g  tactics:

□  D e v e l o p  a c o m p r e h e n s i v e  m e d i a  s t r a t e g y  w h ic h  
e m p h a s iz e s  r e a c h in g  as m u c h  o f  th e  g e n e ra l  p u b l ic  as 
p o s s i b l e  w i th  a  c o n s i s t e n t  s e t  o f  e n v i r o n m e n t a l  th e m e s  
a n d  in fo rm a tio n ,  a b o u t  s p e c i f ic  a c t io n s  w h ic h  can m a k e  a 
d i f f e r e n c e ;

□  W o r k  w i t h  E PA  a n d  o t h e r  F e d e ra l  o f f i c ia l s  to id e n t i fy  
o p p o r tu n i t i e s  to s h a re  p u b l ic  a w a r e n e s s  m a te r ia ls  w ith  the 
in te r n a t io n a l  c o m m u n i ty ;

□  W o r k  w i t h  y o u th  g r o u p s  a n d  c o m m u n i ty -b a s e d  o r g a n iz a ­
t io n s  s u c h  as N a t u r e  C e n te r s  a n d  g a r d e n  c lu b s  to m o re  

e f f e c t i v e ly  p ro m o te  th e  s e r v i c e s  w h ic h  th e y  p ro v id e ,  a n d  
to in c re a s e  the p u b l ic 's  a cce ss  to th e se  s e rv ic e s ;
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□  W o r k  w i th  o r g a n i z a t i o n s  s u c h  a s  t h e  A l l i a n c e  fo r  
E n v iro n m e n ta l  E d u c a t io n  to in s u r e  th a t  it s  m e m b e r s  are  
fu l ly  a w a r e  o f  the  P r o g r a m 's  p u b l i c  a w a r e n e s s  m essa g e s ,  
a n d  a r e  i n c o r p o r a t i n g  t h e m  in  th e i r  o w n  o u t r e a c h  
a c t iv i t ie s ;  a n d

□  W o r k  in  c lo s e  c o o r d i n a t i o n  w i t h  m e m b e r s  o f  the  
N A C E T T ’s E n v i r o n m e n t a l  E d u c a t i o n  a n d  T r a i n i n g  
C o m m i t t e e  a n d  o t h e r  n o n - p r o f i t  a n d  p r i v a t e  s e c t o r  
o r g a n iz a t io n s  to fo r m u la te  s t r a t e g ie s  fo r  im p r o v i n g  p u b l ic  
a w a r e n e s s  a n d  u n d e r s t a n d i n g  o f  o u r  n a t i o n 's  
e n v i r o n m e n t a l  p r o b le m s .

T h e  f o l l o w i n g  c h a r t  p r e s e n t s  f u r t h e r  d e t a i l  a b o u t  the
P ro g ra m 's  tactics fo r  r e a c h in g  th e  g e n e ra l  p u b l ic .

Overview of S trategy fo r  Reaching 
General Public

Objectives Summery of Approach Major Tasks

• Structure an outreach program to 
enlist the media's support in 
communicating the Program's 
message

• Develop mechanisms to build 
coalitions with groups and 
individuals

• Define process for sharing 
materials with international 
audiences

• Conduct public awareness program 
regarding two or three environ­
mental problems to educate the 
public about consequences of their 
behavior

• Define a strategy to work 
cooperatively with the media to 
convey the Program's major 
themes

• Identify priority opportunities to 
develop joint-ventures with private 
sector, non-profit and/or puolic 
sector groups

• Identify strategy for collaborating 
with international groups to share 
materials

• Develop public awareness strategy 
keyed to two or three issues

* Develop specific goals and tactics for 
broad media outreach program

* Develop mechanism to identify and 
evaluate joint-venture opportunities

* Identify issues with an international focus 
and define strategy for sharing materials; 
structure an approach for identifying 
targets of opportunity

* Identify two or three environmental issues 
with a national focus.

* Develop public awareness campaign, 
strategy and materials
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V .  E s t a b l i s h  
F o u n d a t i o n  t o  
R a i s e  F u n d s  t o  
S u p p o r t  
P r o g r a m ' s  
G o a l s

A n  e s sen t ia l  fac to r  in  the s u c c e s s  o f  su c h  a b ro a d ly -b a s e d  and  
a m b it io u s  e f fo r t  is th e  a v a i la b i l i ty  o f  s u f f ic ie n t  re so u rc e s .  Both 
the sc o p e  o f  th e  o v e ra l l  p r o g r a m  an d  the in te n s i ty  w ith  w h ich  
each  o f its c o m p o n e n ts  can  b e  p u r s u e d  is la r g e ly  d e p e n d e n t  on  
the  le v e l  o f  a v a i la b le  reso u rces .  T h u s,  the EPA E n v iro n m e n ta l  
E d u c a t io n  P ro g ra m  s u p p o r t s  a n  a p p ro a c h  s im i la r  to the  o n e  
a r t ic u la te d  in  H.R. 3684 to e s ta b l i sh  an  in d e p e n d e n t  fo u n d a tio n  
to ra ise  fu n d s  fro m  th e  p r iv a te  a n d  n o n -p ro f i t  s e c to rs  for use  in 
s u p p o r t i n g  a n  e x p a n d e d  e n v i r o n m e n t a l  in f o r m a t io n  a n d  
e d u c a t io n  p ro g ra m .

F or e x a m p le ,  a s  o u t l in e d  in  H .R. 3684, “s u c h  a  fo u n d a t io n  
w o u ld  b e  a c h a r i ta b le ,  n o n p r o f i t  c o r p o r a t io n  w h o s e  b o a rd  
w o u l d  b e  a p p o i n t e d  b y  th e  E P A  A d m i n i s t r a t o r .  N a t io n a l  
e n v i r o n m e n ta l  e d u c a t io n  p o l ic ie s  a n d  p r io r i t ie s  w o u ld  be  se t  
b y  th e  A d m i n i s t r a t o r ,  v i a  th e  O f f i c e  o f  E n v i r o n m e n t a l  
E d u c a t io n ,  a n d  the F o u n d a t io n 's  B o a rd  w o u ld  fu n d  a c t iv i t ie s  
w h ic h  im p le m e n t  th o se  p r io r i t ie s  a n d  goa ls .

R e g a rd le s s  o f it s  exact n a tu re ,  o n c e  s u c h  a fo u n d a t io n  h as  b e en  
e s ta b l i sh e d ,  it w o u ld  w o rk  w i th  E PA 's  O ff ic e  o f  E n v iro n m e n ta l  
E d u ca tio n  to co o rd in a te  e a c h  g r o u p 's  e f fo r ts  in  o r d e r  to ach iev e  
the  A d m in is t r a to r 's  e n v i r o n m e n t a l  e d u c a t io n  g o a ls .
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A P P E N D IX  D
D E T A I L E D  T A S K S  B Y  M A J O R  A C T I V I T Y  A N D  A U D I E N C E

A u dien ce M ajor Activity Detailed T asks

1. K-12th Grade S tu den ts • Stim ulate dem and  for environm ental 
education curricula and teaching 
material

• D evelop teaching material, and 
d es ign  a system  to m ake it easily 
availab le  to teachers

• Establish m em bersh ip  in group responsib le  for im plem enting 
-national testing program . Consider u sin g  grant mechanism to fund 
developm ent of testing material that’s  appropria te  to the three 
g rade  levels  and then w ork  to incorporate it in the tesis. Consult 
with National Geographic regarding the stra tegy  which they 
followed to chieve this goal.

• Identify g ro u p s  that are  focusing on the teacher training aspect of 
the national education goals. Establish m em bership  on the 
appropria te  task forces, steering committees, etc., and then w ork  to 
incorporate available teacher training materials (like Project WILD, 
National Geographic, etc.) into this evo lv ing  program.

• Develop an aw ards/public  aw areness program  re success stories.

•  Use grant to acquire, evaluate, and categorize the material that is 
currently available. O utputs  should include: an inventory of 
material that’s  easily accessible by  any teacher in country, and  is 
m eaningful to a teacher looking for teaching material for a specific 
g rade  level; a descrip tion o f where the gaps  are in currently 
available material (e.g., "there's nothing for K-2 grade levels"); and, 
where possible, a couple o f reasonably com prehensive "packages" 
for a specific grade level.
Focus should  be on identifying which sub jects  are relevant to 
achieving "environm ental literacy," at what g rade  levels that are 
now (or should  be) taught, and w hether "envir. ed" should  be a 
new, stand-alone subject area vs. an enhancement of existing 
curricula in science, economics, civics, mathematics, com puter 
science, etc.

•  Use this material to encourage state goals, deve lop  new material 
for teaching, deve lop  test material, etc.



A P P E N D I X  B  

D E T A I L E D  T A S K S  B Y  M A J O R  A C T I V I T Y  A N D  A U D I E N C E

A udience M ajor Activity Detailed T asks

1. K-12th Grade S tu den ts  
(continued)

• In develop ing tactics to produce and d istr ibu te  material, em phasis 
should be  on develop ing  a simple, direct, inexpensive  mechanism 
for teachers to find out w hat's  available in the way of "turn-key" 
teaching packages. Distribution system  shou ld  be equally sim ple 
(e.g., mail o rder catalogues and 800 lines), and  the material should 
be inexpensive to acquire.

•  Design a grant-based m echanism  to st im ula te  ongoing 
developm ent of educational material.

•  Design and im plem ent a support 
system  for educators which makes 
maximum use  of existing mechanisms

• Define the specific areas that this "support system " would be 
responsible for. Describe the specific services, capabilities, etc. 
that are necessary to accom plish each role. Analyze the services 
of existing netw orks against this list, and identify gaps, etc.

• Develop recom m endations regarding what structure  needs to be 
put in place, to what extent it would w ork  through existing 
programs, what role would  be played by EPA's regions, etc.

• Develop an im plem entation plan.

-

• Enhance the visibility of environ­
mental education as  a separate subject

• Design an organizational structure to organize  bi-annual forums. 
Should include responsibility for tracking outcom es of previous 
forums, and helping regions to conduct "off-year" mini-forums.

• Design aw ards program  that addresses major barriers to 
institutionalizing env. ed. in K-12 curricula. Work to ensure that 
the size of the aw ards  is large enough to get teachers ’ attention. 
Structure process for identifying candidates, picking winners, 
publicizing results.



Audience

2. Colleges, Universities, 
and Schools o f Education

A P P E N D I X  B  

D E T A I L E D  T A S K S  B Y  M A J O R  A C T I V I T Y  A N D  A U D I E N C E

Major Activity D etailed  T asks

•  Stimulate dem and  for env iron ­
mental education courses

Provide assistance in develop ing  
curricula, d eg ree  requirem ents, and 
teaching material

Focus on states like New York that are a lready  close to 
establishing teacher certification requirements. Work with them 
to achieve this goal, and then use  lessons learned to 
counsel/encourage other states.
Coordinate with NGA in their work to d ev e lo p  strategies for 
governors to follow to im prove science/m ath education 
program s for teachers.
Use grant money to evaluate existing "in-service" teacher training 
program s and  publicize ones that are effective.
Structure a com prehensive  aw ards program  that creates 
incentives for the higher education com m unity  to develop  
environm ental education degree  programs, teacher training 
programs, and  environmental career path programs.
Define three or four environmental education/environm ental 
management career paths where a strong job market already 
exists and deve lop  materials to educate placement office, etc.

Use grant(s) to evaluate what barriors currently  exist to 
developing and sharing course materials am ong 
college/university  faculaties. Also focus on defin ing  alternative 
mechanisms for how  to foster collaboration within and  among 
college/university  faculties.
Use grant to evaluate what role existing su p p o rt  system s (e.g., 
Geographic Alliances, National Network for Environmental 
Education) can play in furthering developm ent of 
co llege/graduate level curricula and teaching materials.

HiI



A P P E N D I X  B  

D E T A I L E D  T A S K S  B Y  M A J O R  A C T I V I T Y  A N D  A U D I E N C E

Target Audience

3. C o m m u n ity  C olleges 
and  Technical Schools

4. General Public

Major Activity

Stim ulate  d em an d  for degree  
p ro gram s in environm ental 
education

D evelop p rocess to assem ble, 
evaluate, and d issem inate  inform a­
tion on curricula and teaching 
material

Define stra tegy  to motivate 
behav ior change via more in­
form ed personnel and professional 
choices

Define process for reaching this 
audience

• D evelop a process to track progress 
and rew ard  positive behavior

Detailed Tasks

•  Fund a study of current dem and for environm ental management 
professionals, w here  the dem and exceeds the supp ly , w here the 
grow th in dem and is likely to occur, etc. Use the results  to target 
areas for dem o projects with local com munity colleges/technical 
schools vis-a-vis  starting degree program s to train environm ental 
professionals. Demo projects should include support to the 
school's career placement staff.

• Develop a process for monitoring the success o f these p rogram s in 
attracting students  and producing qualified environm ental 
management professionals who are in dem and in the job market.

• Use the results of this monitoring process lo target support for 
ongoing degree  program s, and to advise schools considering 
starting new ones.

• Design a process to collect and evaluate curricula and teaching 
materials which are in use in successful 2 year degree  programs; 
and to distribute it to community/technical colleges that are 
interested in sta rting  programs.

• Build upon the initial su rvey  prepared by the Clearinghouse team 
of the Environmental Education Task Force to identify and 
categorize the efforts o f public, private and non-profit sector 
organizations who are activ e in this area.

•  Define a public aw areness program and establish  the necessary 
relationships with key groups.

• Develop an internal process fAr working to incorporate specific 
behavior change m essages in the speeches and  public activities of 
senior Agency officials.

• Define procedures to monitor behavior and identify exam ples of 
progress (e.g., via regions).

• Evaluate options for recognizing contributions via aw ards 
program. UJI
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T a b l e  o f  C o n t e n t s

SAFE D RIN K IN G  WATER. GRADES 1 -3 P age

I n t r o d u c t i o n
T e a c h e r  R e s o u r c e  L i s t
L e s s o n  I :  T h e  W a te r  C y c le
L e s s o n  I I :  D r in k i n g  W a te r
L e s s o n  I I I :  M ic r o s c o p ic  O r g a n is m s
L e s s o n  I V :  C h l o r i n a t i o n  E x p e r im e n t
L e s s o n  V : W a te r  T r e a tm e n t  F a c i l i t i e s

SAFE D RIN K IN G  WATER. GRADES 4 -6

I n t r o d u c t i o n
T e a c h e r  R e s o u r c e  L i s t
L e s s o n  I :  T h e  W a te r  C y c le
L e s s o n  I I :  W h a t I s  P o l l u t i o n ?
L e s s o n  I I I :  W a te r -B o r n e  D is e a s e s
L e s s o n  I V :  W a te r  T r e a tm e n t
L e s s o n  V : W a te r  P l a n t  V i s i t



I n t r o d u c t i o n :

S a fe  D r in k i n g  W a te r

T h e  n e x t  f i v e  le s s o n s  t e a c h  tw o  c o n c e p t s :
1 . W a te r  t r a v e l s  i n  c o m p le te  c y c le s
2 .  D r i n k i n g  w a t e r  i s  s u s c e p t i b l e  t o  c o n t a m in a t io n .

T h e  le s s o n s  e m p h a s iz e  a n  o v e r a l l  f a m i l i a r i t y  w i t h  t h e  w a t e r  c y c le  
r a t h e r  t h a n  m e m o r iz in g  s p e c i f i c  s t a g e s  o f  t h e  c y c le .

T h e  f i r s t  tw o  le s s o n s  in t r o d u c e  t h e  id e a  t h a t  w a t e r  i s  a l i m i t e d  
r e s o u r c e  w h ic h  i s  c o n t i n u a l l y  r e u s e d  a n d  e x p lo r e s  t h e  o r i g i n  o f  
d r i n k i n g  w a t e r  i n c l u d i n g  how t h a t  s u p p ly  i s  d e p e n d e n t o n  t h e  w a t e r  
c y c l e .  T h e s e  u n i t s  e s t a b l i s h  a b a s ic  u n d e r s t a n d in g  o f  t h e  
im p o r t a n c e  o f  p u r e ,  u n p o l l u t e d  w a t e r .  V o c a b u la r y  c a n  b e  k e p t  t o  
a m in im u m . T h e  t e a c h e r  m ay w is h  t o  s u b s t i t u t e  b a s ic  s y n o n y m s  f o r  
t h e  s t a g e s  o f  t h e  w a t e r  c y c le  —  c lo u d s  f o r  e v a p o r a t io n  an d  v a p o r ,  
r a i n  f o r  p r e c i p i t a t i o n ,  e t c .  T h e  r e a d in g  i s  f o r  o r a l  r e a d in g  b y  
t h e  t e a c h e r  a n d  le n d s  i t s e l f  t o  a s h o w - a n d - t e l l  p r e s e n t a t i o n  u s in g  
a w a t e r  c y c l e  t r a n s p a r e n c y .

L e s s o n  t h r e e  t i e s  t h e  p r o b le m s  o f  w a t e r  p o l l u t i o n  i n  w i t h  t h e  w a t e r  
c y c le  a n d  d r i n k i n g  w a t e r  c o n c e p t s .  I n t r o d u c e d  a s  p o l l u t i o n - c a u s e d  
h e a l t h  p r o b le m s ,  a r e  m ic r o - o r g a n is m s .  L e s s o n s  f o u r  a n d  f i v e  
i n t r o d u c e  t r e a t m e n t  m e th o d s  f o r  h a n d l in g  t h e  w a t e r  p o l l u t i o n  
p r o b le m . C h l o r i n a t i o n  i s  in t r o d u c e d  i n  t h e  c la s s r o o m  a s  a m e th o d  
t o  p u r i f y  w a t e r ,  a n d  a t r i p  t o  t h e  l o c a l  w a t e r  t r e a t m e n t  f a c i l i t y  
p r o v id e s  a  c o n c r e t e  r e f e r e n c e  f o r  t h e  c o n c e p ts  o f  w a t e r  p o l l u t i o n  
a n d  s a f e  d r i n k i n g  w a t e r .

F l e x i b i l i t y  i s  a  p r im e  g o a l  i n  t h e  u s e  o f  t h e s e  le s s o n s .  T h e  
le s s o n s  m ay b e  t a u g h t  i n  a n y  o r d e r  d e p e n d in g  o n  t h e  n e e d s  o f  t h e  
s t u d e n t s  a n d  t h e  a v a i l a b i l i t y  o f  r e s o u r c e s .
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objective:

Materials:

Introduction: T h i s  u n i t  w i l l  e s t a b l i s h  t h a t  w a t e r  i s  r e u s a b le .  T he 
te rra  " w a t e r  c y c le "  i s  g e n e r a l l y  u s e d  w i t h  c h i l d r e n  when 
r e f e r r i n g  t o  t h i s  c o n c e p t .  T h e  r e a d in g  m a t e r i a l  w h ic h  
a c c o m p a n ie s  t h i s  u n i t  i s  d e s ig n e d  t o  p r e s e n t  t h a t  c o n c e p t  
t o  y o u n g  c h i l d r e n .  D e p e n d in g  o n  t h e  a g e  a n d  e x p e r ie n c e s  
o f  t h e  g r o u p  y o u  a r e  w o r k in g  w i t h ,  t h e  i n f o r m a t i o n  w i l l  
h a v e  t o  b e  t a i l o r e d  t o  m e e t t h e i r  n e e d s .

Vocabulary
Preparation: c y c le

h u d d le
m o is t u r e

v a p o r
m o is t
e v a p o r a t io n

s u r f a c e
c o n d e n s a t io n
d r o p l e t s

Instructional
Activities:

( l e a d - o f f

q u e s t io n )

P r e - h e a t  a p o t  o f  w a te r  t o  n e a r  b o i l i n g  o n  t h e  h o t  
p l a t e .

A s k , w h a t i s  a c y c le  (a n s w e r s  w i l l  r e f e r  t o  
m o t o r c y c le
o r  b i c y c l e ,  u s e  t h e  id e a  o f  a w h e e l g o in g  a r o u n d  and 
a r o u n d  t o  r e i n f o r c e  c o n c e p ts  o f  a c y c le  i n  n a t u r e ) . 
" T o d a y , w e 'r e  g o in g  t o  l e a r n  a b o u t  t h e  " w a t e r  
c y c l e " .

Show a w o r ld  m a p /g lo b e .  A s k  s t u d e n t s ,  " W h a t d o e s  
t h e  b lu e  on t h e  map m e a n ?"

A s k , "W hen r a i n  f a l l s  o n  u s ,  w h e re  d o e s  i t  come 
fr o m ? "

5 . A s k , "W h ere  do t h e  c lo u d s  come fr o m ? "

6 . T e l l  t h e  s t u d e n t s  t h a t  t h e y  w i l l  s e e  how  r a i n  i s
fo r m e d .

S t u d e n t s  w i l l  b e  a b le  t o  c o l o r  
a p i c t u r e  d e p i c t i n g  t h e  w a t e r  
c y c le  a n d  i n d i c a t e  i n  w r i t t e n  
o r  o r a l  fo r m  how w a t e r  i s  
r e u s a b le .

S m a ll  p o t  
H o t  p l a t e
8 " x  1 0 "  o r  l a r g e r  s h e e t  o f  
g l a s s ,  m e t a l  ( a n y t h in g  w i t h  
a h a r d ,  n o n  p o r o u s  s u r f a c e )

2 p o t  h o ld e r s  
C ra y o n s
1 s t u d e n t  r e s p o n s e  s h e e t :
" C o lo r  t h e  W a te r  C y c le "  (p g . 1 2 )

1 r e a d in g  m a t e r i a l ,  " T h e  W a te r  C y c le "  (p p .  8 - 1 1 )
G la s s  o f  w a t e r
V i l l a g e  w a t e r  c y c le  p o s t e r
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( f o l l o w - u p
q u e s t io n s )

( s t u d e n t
r e s p o n s e )

7 .  P la c e  t h e  p o t  o f  h o t  w a t e r  o n  t h e  h o t  p l a t e  u n t i l  
t h e  w a t e r  b e g in s  t o  b o i l .

8 .  W it h  t h e  p o t  h o ld e r s ,  p u t  t h e  p ie c e  o f  n o n p o ro u s  
m a t e r i a l  ( g l a s s  o r  p l a s t i c  m akes v ie w in g  t h e  
c o n d e n s a t io n  e a s ie r )  o v e r  t h e  p o t  t o  a l l o w  t h e  s te a m  
t o  c o l l e c t .

9 .  A s t h e  d r o p l e t s  fo r m , g ro w  h e a v y ,  a n d  f a l l ,  a s k , 
"How m any w a ys d id  we s e e  t h e  w a te r ?  Was t h e r e  a 
t im e  w hen we c o u ld  n o t  s e e  t h e  w a t e r ? "

1 0 . R e v ie w  a n d  r e a d  m a t e r i a l  i n  " T h e  W a te r  C y c le " ,  p g . 
8 -1 1  a d a p t in g  t o  s t u d e n t  l e v e l  o f  u n d e r s t a n d in g  i n  
r e f e r e n c e  t o  t h e  d e m o n s t r a t io n .

1 1 . " A f t e r  s e e in g  o u r  e x p e r im e n t ,  c a n  y o u  t e l l  w h ic h  
p a r t  i s  l i k e  t h e  r a i n ?  W h ic h  p a r t  i s  l i k e  a r i v e r ?  
W h ic h  p a r t  i s  l i k e  t h e  s u n ? "

1 2 . " I f  t h e  " r a in w a t e r "  was l e f t  i n  t h e  c u p  f o r  a lo n g
t i m e ,  w h a t w o u ld  h a p p e n  t o  i t ?  W hy?"

1 3 . A s k , "C a n  y o u  m ake new w a t e r ? "  (N o , a l l  t h e  e a r t h 's  
w a t e r  i s  p a r t  o f  a w a t e r  c y c le ,  r e u s e d  i n  o n e  fo rm  
o r  o t h e r  r e p e a t e d l y ) .

1 4 . Show a g la s s  o f  d r i n k i n g  w a t e r  a n d  a s k ,  "W here lo e s
y o u r  w a t e r  come fr o m ? "  L e a d  t h e  s t u d e n t s  th r o u g h
a p o s s i b l e  c y c le  o f  t h e  w a t e r  b a s e d  o n  t h e  
d e m o n s t r a t io n .

1 5 . R ead  a n d  s h a r e  p g . 1 3 .

1 6 .  E x h a le  c lo s e  t o  t h e  c h a lk b o a r d  s o  t h a t  m o is t u r e  fro m
y o u r  b r e a t h  m akes a d a r k ,  w e t  s p o t .  T r a c e  t h e  s p o t
w i t h  c h a lk  a n d  a s k  w hy t h e  s p o t  i s  d a r k e r  t h a n  t h e
r e s t  o f  t h e  c h a lk b o a r d ?  W h e re  d i d  t h e  m o is t u r e  come
fro m ?  ( i n s i d e  t h e  lu n g s * )  F a n  t h e  s p o t  t o  m ake t h e  
m o le c u le s  move f a s t e r  a n d  w a tc h  t h e  s p o t  d is a p p e a r .

1 7 . I n t r o d u c e  t h e  w o rd  e v a p o r a t i o n . W r i t e  i t  on t h e  
b o a r d  a n d  c la p  o u t  t h e  s y l l a b l e s  a s  c h i l d r e n  s a y  i t .  
D is c u s s  t h e  r o o t  w o rd  v a p o r . V a p o r  i s  w a t e r  t h a t  
h a s  b e e n  h e a te d  t o  fo r m  a g a s  we c a n ' t  s e e .

W h a t a r e  some w ays y o u  c a n  m ake w a t e r  e v a p o r a t e  o r  
ju m p  i n t o  t h e  a i r ?  ( h e a t i n g ,  b o i l i n g ) .

1 8 .  Hand o u t  t h e  " C o lo r  t h e  W a te r  C y c le " ,  p g . 1 2 ,
r e s p o n s e  s h e e t s  an d  c r a y o n s  a n d  a s k  t h e  s t u d e n t s  t o  
c o l o r  t h e  p a r t s  o f  t h e  w a t e r  c y c le .

*  M o i s t  lu n g  t i s s u e  l e t s  g a s e s  o f  a i r  d i s s o l v e  t o  p a s s  i n  a n d  o u t  o f  
o u r  b o d ie s .  /
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Additional
A c t i v i t i e s :  l .  U s in g  t h e  v i l l a g e  w a t e r  c y c le  p o s t e r ,  t e l l  a s t o r y

a b o u t  a d r o p  o f  w a t e r  —  w h e re  i t  h a s  b e e n , who h a s 
u s e d  i t  an d  f o r  w h a t ,  w h a t s h a p e s  i t  h a s  t a k e n .  
T h i s  c o u ld  be d o n e  o r a l l y ,  t h r o u g h  a d r a w in g  
s e q u e n c e , o r  i n  w r i t t e n  fo r m .

2 . Be a w a t e r  d e t e c t i v e .  P la y  " I  S p y ” o n  d r a w in g  
p a p e r :  show  a s  m any fo r m s  o f  w a t e r  ( r a i n ,  dew,
c lo u d ,  i c e ) , u s e s  f o r  w a t e r  ( d r i n k i n g ,  w a s h in g , 
t r a n s p o r t a t i o n ,  c o o k i n g ) , a n d  s o u r c e s  o f  w a te r  
(g r o u n d , s t r e a m , a i r ,  t a p ,  w e l l )  a s  t h e

s t u d e n t / d e t e c t i v e  c a n  i d e n t i f y .  T h i s  c a n  b e  shown 
i n  l i s t  o r  d r a w in g  fo r m .

3 . (G ra d e s  K - l )  C r e a t e  a c h o r e o g r a p h e d  w a t e r  c y c le ,  
u s in g  c h i l d r e n  a n d  s im p le  p r o p s  t o  a c t  o u t  r i v e r s ,  
o c e a n s , c lo u d s ,  r a in d r o p s  a n d  t h e  p r o g r e s s io n  o f  
t h e s e  t h r o u g h  t h e  w a t e r  c y c l e .

4 .  F o l lo w  a s m a l l  s tr e a m  t o  i t s  s o u r c e  a n d  s e e  w here  
i t  o r i g i n a t e s .  A s k  s t u d e n t s  t o  p o i n t  o u t  p l a n t s ,  
i n s e c t s ,  an d  p e r h a p s  l a r g e r  a n im a ls  w h ic h  d e p e n d  on 
t h e  s tr e a m  f o r  l i v i n g  s p a c e , f o o d ,  p r o t e c t i o n ,  
r e p r o d u c t io n .  Y o u  m ig h t  e x p l a i n  t h e s e  n e e d s  
a c c o r d in g  t o  t h e  l e v e l  o f  u n d e r s t a n d in g  o f  y o u r  
g r o u p .  W here d o e s  t h i s  w a t e r  come fro m ?  Who m ig h t  
u s e  i t  f u r t h e r  a lo n g ?

5 . W r i t e  a s h o r t  poem  ( h a ik u  s t y l e  o r  o t h e r )  a b o u t  
r a i n ,  d e w d ro p s , f o g ,  sn o w .

6 . H a v e  s t u d e n t  r e l a t e  p e r s o n a l  e x p e r ie n c e s  w i t h  one 
o f  t h e  fo r m s  o f  w a t e r  i . e .  A D ay i n  t h e  Snow , L o s t  
i n  t h e  F o g , A B o a t  T r i p ,  I c e  F i s h i n g ,  e t c .

7 .  H a ve  t h e  s t u d e n t s  w r i t e  o r  t e l l  w h y : " I  l i k e  
•w a te r *  b e c a u s e . . . o r  ’ f o g '  o r  's n o w ' o r  ' i c e *  e t c .

8 . H a ve  s t u d e n t s  b r i n g  i n  m a g a z in e  p h o t o s  i l l u s t r a t i n g  
t h e  d i f f e r e n t  s t a g e s  o f  t h e  w a t e r  c y c l e .  M ake a 
b u l l e t i n  b o a r d  d i s p l a y  o f  t h e  p h o t o s .

9 .  " P e t e r ' s  M a g ic a l  W a te r  J o u r n e y .” H a v e  h ig h  s c h o o l 
s t u d e n t s / g u e s t  s p e a k e r s  d o  n a r r a t i v e  u s in g  p i c t u r e s  
p r e v i o u s l y  c o lo r e d  b y  t h e  s t u d e n t s .

Suggested
Speakers

#
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The Water Cycle 
(grades 1-3) 

Page 1

H ave y o u  e v e r  n o t ic e d  o n  maps o f  t h e  w o r ld  a l l  t h e  w a t e r  a r e a s  

c o v e r in g  t h e  e a r t h  -  o c e a n s , l a k e s ,  r i v e r s  a n d  s tr e a m s ?  W a te r  

c o v e r s  m o s t o f  t h e  e a r t h .  I t  a p p e a r s  i n  m any p la c e s  i n  m any fo r m s  

i n  a r e g u l a r  c y c le .

T o  u n d e r s t a n d  t h i s  c y c l e ,  lo o k  a t  t h e  e a r t h  a n d  s e e  how m uch o f  i t  

i s  w a t e r .  T h e  s u n  s h in e s  o n  t h e  r a t h e r  f l a t  w a t e r  and  h e a t s  i t .  

A s t h e  w a t e r  g ro w s  h o t t e r ,  some i s  bum ped o f f  i n t o  t h e  a i r .  T h e s e  

t i n y  b i t s  o f  w a t e r  i n  t h e  a i r  becom e l i k e  a s m a l l ,  w arm , m o is t  

c lo u d .  ( T h is  p r o c e s s  i s  know n a s  e v a p o r a t io n . )

W a te r  a s  a v a p o r  c a n n o t  b e  s e e n . When we s e e  s te a m  r i s i n g  fr o m  a 

p a n  o f  h o t  w a t e r  on a s t o v e ,  we h a v e  a c t u a l l y  s e e n  w a t e r  c h a n g e d  

b e f o r e  o u r  e y e s  fr o m  a l i q u i d  t o  a v a p o r  an d  t h e n  b a c k  t o  a l i q u i d  

a g a in  i n  t h e  fo r m  o f  t i n y  l i t t l e  d r o p l e t s .  B u t  we h a v e n ' t  s e e n  t h e  

v a p o r .  F o r  a s  s o o n  a s  t h e  v a p o r  h a s  r i s e n  fr o m  t h e  b o i l i n g  w a t e r  

i n t o  t h e  c o o l e r  a i r ,  t h e  b i t s  o f  w a t e r  s lo w  down a n d  b e g in  t o
s

h u d d le  c lo s e  t o g e t h e r .  T h e  c o o l e r  a i r  c h a n g e s  t h e  v a p o r  b a c k  i n t o  

t i n y  l i t t l e  d r o p l e t s .  ( T h is  i s  c a l l e d  c o n d e n s a t io n . )  We c a n  

c h a n g e  t h e  t i n y  l i t t l e  s te a m  d r o p l e t s  t o  l a r g e r  d r o p l e t s  b y  

s u d d e n ly  p l a c i n g  a c o ld  m e t a l  p a n  i n  t h e  p a t h  o f  t h e  s te a m  a n d  

h o ld in g  i t  t h e r e  f o r  a w h i l e .



T h e  v a p o r  fr o m  t h e  o c e a n s  ( o r  fr o m  o t h e r  w a t e r  s u r f a c e s  s u c h  a s  

r i v e r s ,  la k e s  e t c . )  i s  warm ed b y  t h e  s u n . A s warm a i r  a lw a y s  

r i s e s ,  t h e  v a p o r  r i s e s ,  h ig h e r  an d  h i g h e r ,  u n t i l  i t  b e g in s  t o  c o o l  

i n  t h e  h ig h  c o o l e r  a i r .  T h e  v a p o r  t h e n  s t a r t s  t o  c h a n g e  b a c k  i n t o  

t i n y  d r o p l e t s  o f  m o is t u r e  much a t  i t  d i d  i n  t h e  c a s e  o f  t h e  h o t  

w a t e r  p a n  o n  t h e  s t o v e .  B u t  t h e  d r o p l e t s  o f  m o is t u r e  r i s i n g  fr o m  

t h e  o c e a n  c o v e r  a g r e a t  a r e a  a n d  a r e  c a r r i e d  a r o u n d  b y  w in d  a n d  

a i r .

T h e  W a t e r  C y c l e

( g r a d e s  1 - 3 )
P a g e  2

As t im e  g o e s  o n , a c lo u d  i s  fo r m e d . A s t h e  c lo u d  i s  c a r r i e d  i n t o  

c o ld e r  a r e a s ,  t h e  t i n y  l i t t l e  d r o p l e t s ,  i n  t u r n ,  g r o u p  t o g e t h e r  -  

s o m e tim e s  i n  e n o rm o u s  a m o u n t t o  fo r m  a s i n g l e  r a i n d r o p .  W it h  

r a i n ,  t h e  o c e a n s  a r e  f i l l e d  and  t h e  c y c le  i s  c o m p le te d .



A c lo u d  i s  a m ass o f  t i n y  d r o p l e t s  w h ic h  a r e  t o o  l i g h t - w e i g h t  t o  

f a l l  t h r o u g h  t h e  a i r .  W hen, b y  g r o u p in g  t o g e t h e r ,  t h e  d r o p l e t s  

r e a c h  a s i z e  l a r g e  a n d  h e a v y  e n o u g h  t o  f a l l  w i t h o u t  e v a p o r a t in g  

a g a in  b e f o r e  t h e y  h i t  t h e  e a r t h ,  t h e y  m ay f a l l  a s  r a i n d r o p s .  I n  

v e r y  c o ld  u p p e r  a i r ,  t h e  v a p o r  c lo s e s  t o g e t h e r  a n d  b ecom es i c e  

c r y s t a l s ,  w h ic h  f a l l  a s  s n o w f la k e s .

A t  s o m e tim e , r a in d r o p s  le a v e  t h e i r  c lo u d  a n d  f a l l .  I n  f a l l i n g ,  

t h e y  m ay t a k e  a s h a p e  a s  lo n g  a n d  t h i n  a s  a h o t  d o g  o r  a s  r o u n d  a n d  

f l a t  a s  a p a n c a k e . T h e y  m ay e v e n  b e  s h a p e d  l i k e  a d u m b b e l l .  O f 

c o u r s e ,  n o t  a l l  t h e  d r o p s  f a l l  b a c k  i n t o  t h e  o c e a n , f o r  t h e  c lo u d s  

m ay h a v e  b e e n  c a r r i e d  m any m i l e s  aw ay b y  w in d  a n d  a i r .  W here t h e  

r a i n d r o p s  f a l l  o n  t h e  la n d ,  t h e y  m ay r u n  t o g e t h e r  a n d  f l o w  down 

m o u n t a in s id e s  a s  s t r e a m s .  T h e  s tr e a m s  becom e r i v e r s  t h a t  c a r v e  

d e e p e r  a n d  d e e p e r  r i v e r  b e d s  o n  t h e i r  w a y t o  s e a .

T h e  w o r l d 's  w a t e r  s t a y s  o n  t h e  m o v e . Two w e e k s fr o m  now t h e r e  w i l l  

s t i l l  b e  w a t e r  i n  t h e  s k y ,  b u t  h a r d l y  a n y  o f  i t  w i l l  b e  t h e  same 

w a t e r  t h a t ' s  t h e r e  now . T h e  w a t e r  t h a t ' s  t h e r e  now w i l l  h a v e  

r a i n e d  d o w n , a n d  f r e s h l y  e v a p o r a t e d  w a t e r  w i l l  h a v e  r e p la c e d  i t .

T h e  a m o u n t o f  w a t e r  i n  t h e  w o r ld  s t a y s  t h e  sa m e . A lm o s t  a l l  t h e  

w a t e r  i n  o u r  p r e s e n t  w o r ld  i s  t h e  sam e w a t e r  t h a t  h a s  a lw a y s  b e e n  

h e r e .

T h e  W a t e r  C y c l e
( g r a d e s  1 - 3 )

P a g e  3



T h e  W a t e r  C y c l e
( g r a d e s  1 - 3 )

P a g e  4

Who kn ow s w h e re  t h e  w a t e r  i n  y o u r  n e x t  g la s s  o f  w a t e r  y o u  d r i n k  

w i l l  h a v e  b e e n  b e f o r e ?  Some o f  i t  m ay h a v e  f lo w e d  t h r o u g h  t h e  

d e e p e s t  o c e a n  o r  some m ay h a v e  b e e n  d r u n k  b y  a d in o s a u r .  Im a g in e  

d r i n k i n g  t h e  same w a t e r  a d in o s a u r  d i d  -  a f o u r  b i l l i o n - y e a r - o l d  

g la s s  o f  w a t e r .  T h a t 's  t h e  m a g ic  o f  t h e  w a t e r  c y c le .
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see m te r in lakes and rivers, 
pools and ponds, puddles and 
Oceans. We need mater fa cook, 
wash, drink and swim. Coe use 
pipes to bring mater io our 
faucets,.

Sometimes water freezes in ihe 
sty and falls to earth in tiny
flakes. Then we oall i t  snow.

When wafargets hot enough, if 
turns into a mist called vapor. 
The vapor that comes from 
boilihg water is called steam.

W ater falls from the sty 
as a liquid. We call i t  rain.

/ /  / * *

W a te r  can g e t so  cold 
that tt freezes a fte r  it 
fa lls  to e a r th .  This 
frozen w a te r  is called

W a t e r  vapor forms c lo u ds in 

th e  ska* 6 0 ben clouds are ^  
c lo se  to  the ground, w e  ^  r  
cad it fog.

’ ■ «•' ■*. .iV*1 -■jr-'"* * *• Arv*"1
" Is  ’'tST  • r x $ - - '  ' VNi&isv.f.

" W a te r  F u n "  S t a t e  o f  C a l i f o r n i a ,  D e p t ,  o f  W a te r  R e s o u r c e s , 
P .O .B o x  9 4 2 8 3 6 , S a c r a m e n to , CA 9 4 2 3 6 -0 0 0 1

"T 1̂ -



L e 3 3 o n  I I D r i n k i n g  W a t e r  ( G r a d e s  1 - 3 ) P a g e  1

Objective:

Materials:

Introduction:

Instructional
Activities:

S t u d e n t s  w i l l  be a b le  t o  a n s w e r 
q u e s t io n s  i n  w r i t t e n  o r  o r a l  fo r m  
f o l l o w i n g  a m e d ia  p r e s e n t a t i o n  on 
t h e  s u b j e c t  o f  s a f e  d r i n k i n g  w a t e r ,  
t o  t h e  s a t i s f a c t i o n  o f  t h e  t e a c h e r .

’ 3 T r a n s p a r e n c y  M a s t e r s  
(p p . 1 7 .-1 9 )

‘ 2 L in e  d r a w in g s  -  # 4 , #5
( V V . 2 0 - 2 1 ) .

• T h e  f o l l o w i n g  l i s t  o f  f i l m s  a n d
b o o k s  a r e  o b t a i n a b l e  fr o m  t h e  A la s k a  S t a t e  
L i b r a r y  s y s te m  i n  J u n e a u  o r  A n c h o r a g e . T h e s e  
s u g g e s te d  m a t e r i a l s  a r e  d e s ig n e d  f o r  p r im a r y  and  
lo w e r  e le m e n t a r y  g r a d e  c h i l d r e n .  E a c h  o n e  
p r e s e n t s  a p e r s p e c t iv e  on s a f e  d r i n k i n g  w a t e r .

' S a fe  D r in k i n g  W a te r  p o s t e r

T h is  le s s o n  s h o u ld  e x t e n d  t h e  c o n c e p t  o f  w a t e r  
c y c le  t o  t h e  w a t e r  u s e d  f o r  d r i n k i n g .  S t u d e n t s  
s h o u ld  u n d e r s t a n d  t h a t  t h e  w a t e r  t h e y  consum e h a s  
a s p e c i f i c  o r i g i n  w h ic h  i s  r e f e r r e d  t o  a s  a w a t e r  
s u p p ly  a n d  t h a t  s u p p ly  i s  d e p e n d e n t  on t h e  w a t e r  
c y c le .

W a te r  s y s te m s  i n  A la s k a  v a r y  g r e a t l y  fr o m  r e g io n  t o  
r e g io n .  Become f a m i l i a r  w i t h  t h e  w a t e r  s y s te m  i n  
y o u r  c o m m u n ity . R e f e r  t o  t h e  c o m m u n ity  w a t e r  
s y s t e m ( s )  i n  t h e  c o u r s e  o f  t h e  l e s s o n .  T h i s  s e r i e s  
o f  le s s o n s  w i l l  c u lm in a t e  w i t h  a  s u g g e s te d  t r i p  t o  
t h e  l o c a l  w a t e r  t r e a t m e n t  f a c i l i t y  a n d / o r  w a t e r  
s u p p ly .  T h e  s t u d e n t s  s h o u ld  b e  p r e p a r e d  t o  a p p ly  
t h i s  new i n f o r m a t i o n  t o  a " r e a l  l i f e "  s i t u a t i o n  i n  
t h e i r  c o m m u n ity .

1 . A s k , "how  c a n  w a t e r  g e t  p o l l u t e d ?  ( t r a s h ,  
h o n e y  b u c k e ts  o r  hum an w a s t e ,  b o a t  d is c h a r g e ,  
g a s ,  a n im a l w a s t e ,  d e c a y in g  f i s h ,  e t c . ) .

2 .  Show t r a n s p a r e n c ie s  I I A  a n d  I I B  o r  h a n d  o u t  
x e r o x  c o p ie s  i l l u s t r a t i n g  u n h e a l t h y  w a t e r  
s o u r c e  e n v ir o n m e n t s .  A s k  t h e  s t u d e n t s  t o  
i d e n t i f y  t h e  s o u r c e  o f  p o l l u t i o n  i n  e a c h  
p i c t u r e .  F o r  I I A ,  a s k  how t h e  r u b b is h  m ig h t  
h a v e  g o t t e n  i n t o  t h i s  w a t e r  s u p p ly .  F o r  I I B ,  
a s k  i n  w h a t w ays b o a t s  c a n  p o l l u t e  w a t e r  
s o u r c e s .  A s k  f o r  a show  o f  h a n d s  o f  t h o s e  who 
w o u ld  d r i n k  fr o m  t h e  w a t e r  s o u r c e  show n i n  
e a c h  t r a n s p a r e n c y .



3 . U se  d r i n k i n g  w a t e r  p o s t e r  t o  d is c u s s  v a r i o u s
u s e s  o f  w a t e r  i n  a v i l l a g e .  E x p l a in  t o  t h e  
g r o u p  t h a t  t h e y  w i l l  now v ie w  a f i l m  s h o w in g  
how g o o d  w a t e r  i s  im p o r t a n t  t o  p e o p le  a n d  m u s t 
b e  fr o m  a c le a n ,  s a f e  p la c e .  T h e y  s h o u ld  
w a tc h  t o  le a r n  w h e re  d r i n k i n g  w a t e r  comes fr o m  
a n d  how i t  g e t s  t o  t h e i r  h o m e s.

4 . S c r e e n  t h e  s e le c t e d  f i l m .  ( I f  a f i l m  i s  n o t
a v a i l a b l e ,  c h o o s e  t h e  a p p r o p r ia t e  l i n e  d r a w in g  
p g . :' ' ■' t o  e x p l a i n  w h e re  w a t e r  com es fr o m . 
E m p h a s iz e  t h a t  w a t e r  i s  i n  a  u s e  c y c le  a n d  
m u s t come fr o m  a p o i n t  w h e re  i t  may h a v e  o t h e r  
u s e r s . )

5 . N o t  a l l  c o m m u n it ie s  i n  A la s k a  a r e  f o r t u n a t e
e n o u g h  t o  h a v e  w a t e r  p ip e d  i n t o  e a c h  hom e, n o r
do a l l  c o m m u n it ie s  h a v e  c o n v e n ie n t  s o u r c e s  o f
w a t e r .  T h is  show s w hy w a t e r  p o l l u t i o n ,  e v e n
s e e m in g ly  f a r  fr o m  hum an p o p u l a t i o n s ,  may 
e v e n t u a l l y  c a u s e  p r o b le m s  f o r  s a f e  d r i n k i n g  
w a t e r .  P i c t u r e  on p g . <>\ c o u ld  b e  u s e d  t o  
d e p i c t  how w a t e r  i s  d i s t r i b u t e d  t o  i n d i v i d u a l  
h o u s e s  t h r o u g h  a s y s te m  o f  u n d e r g r o u n d  p i p e s .

6 . D is c u s s  w i t h  t h e  g r o u p  t h e  s o u r c e s  o f  w a t e r  
u s e d  i n  t h e  c o m m u n ity  i n  w h ic h  y o u  l i v e  
( r i v e r ,  s t r e a m , dam , w e l l ,  i c e  c u t t i n g ,  

p u r i f i c a t i o n ) . E m p h a s iz e  t h a t  n o n e  o f  t h e  
w a t e r  s o u r c e s  a r e  a n y  b e t t e r  o r  w o rs e  t h a n  
a n o t h e r .

D r i n k i n g  W a t e r  ( G r a d e s  1 - 3 )  P a g e  2

7 . P o s s i b le  q u e s t io n s  f o r  d is c u s s i o n .  A s k , "Do 
y o u  know  w h e re  y o u r  w a t e r  com es fro m ?  W h a t 
w o u ld  h a p p e n  i f  i t  d id  n o t  r a i n  t h i s  y e a r ?  
W h a t w o u ld  t h e  w a t e r  b e  l i k e  i f  som eone dum ped 
g a r b a g e  i n  t h e  w a t e r  s u p p ly ? "

8 . Show t r a n s p a r e n c y  I I C  o r  h a n d  o u t  x e r o x  c o p ie s  
i l l u s t r a t i n g  a n  u n h e a l t h y  w a t e r  s o u r c e  
e n v ir o n m e n t .  A s k  t h e  s t u d e n t s  t o  i d e n t i f y  t h e  
p o l l u t i o n  w h ic h  t h r e a t e n s  t h e  s a fe n e s s  o f  t h i s  
w a t e r  s u p p ly .  ( I t  i s  c o n s id e r e d  u n h e a l t h y  
b e c a u s e  o f  t h e  d e c a y in g  f i s h  a n d  a n im a l  
c o n t a m in a t i o n . )  D is c u s s  how t h e  p r o b le m  
i l l u s t r a t e d  v n s  c r e a t e d  a n d  w h a t c a n  b e  d o n e  
a b o u t  i t .  (T h e r e  i s  a n e e d  t o  p u r i f y  t h e  
w a t e r  i n  some w a y . A s k  t h e  s t u d e n t s  i f  t h e y  
c a n  t h i n k  o f  w a ys t o  p u r i f y  d r i n k i n g  w a t e r . )

( s t u d e n t
r e s p o n s e )

L e s s o n  I I



L e s s o n  I I D r i n k i n g  W a t e r  ( G r a d e s  1 - 3 ) P a g e  3

A d d i t i o n a l
A c t i v i t i e s : W r i t e  a s t o r y  a b o u t  t h e  l i f e - g i v i n g  q u a l i t i e s  

o f  w a t e r  ( b e g in  w i t h  a t i t l e  s u c h  a s  " C r a s h e d  
i n  t h e  A r c t i c " ) .

M ake a d r a w in g  o f  an  i m a g i n a t i v e  w a y t o  g e t  
w a t e r  ( F i s h  P o w e r W a te r  P u m p ). T h e  d r a w in g  
n e e d  n o t  b e  p r a c t i c a l  o r  e v e n  p o s s i b l e .  
D is c u s s  t h e  sch em es w i t h  e m p h a s is  on t h e  
d i f f i c u l t y  o f  r e a l l y  m a k in g  a s a f e ,  u s a b le  
w a t e r  s u p p ly .

P la y  " H o w m u c h is a " . H a ve  some s t a n d a r d  s i z e  
v o lu m e  u n i t s  a v a i l a b l e  —  t e a s p o o n ,  
t a b le s p o o n ,  o u n c e , p i n t ,  l i t e r ,  q u a r t ,  g a l l o n .  
G iv e  s t u d e n t s  some o d d -s h a p e d  c o n t a in e r s  o f  
l i q u i d  t o  d e t e r m in e  how m uch i s  a c t u a l l y  
c o n t a in e d  i n  th e m  b y  u s in g  t h e  s t a n d a r d  
m e a s u r e r .  How much i s  i n  a g la s s  o f  w a t e r ,  a 
c a n  o f  p o p , a n  i c e  c u b e , a s n o w b a l l ,  e t c . ?

W r i t e  a s o n g  a b o u t  d r i n k i n g  w a t e r .

M ake p o s t e r s  o n  how y o u  c a n  h e lp  a r i v e r  fr o m  
g e t t i n g  p o l l u t e d .

S u g g e s te d
S p e a k e r s :
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L e s s o n  I I I M i c r o s c o p i c  O r g a n i s m s  ( g r a d e s  1-3) P a g e  1

Obj e c t i v e :

M a t e r i a l s :

I n t r o d u c t i o n :

S t u d e n t s  w i l l  b e  a b l e  t o  
e x p l a i n  in w r i t t e n  o r  o r a l  
fo r m ,  t o  t h e  t e a c h e r ' s  
s a t i s f a c t i o n ,  h o w  s m a l l  
o r g a n i s m s  c a n  e n t e r  t h e i r  
b o d i e s  f r o m  p o l l u t e d  w a t e r  
s o u r c e s .

‘ S i x  s m a l l ,  p e e l e d  p o t a t o e s  
b o i l e d  u n t i l  s o f t  

F o u r - s i x  s t e r i l i z e d  p i n t  
j a r s  w i t h  l i d s  ( h e a t  in 
o v e n  @ 400° a b o u t  o n e
h o u r  t o  s t e r i l i z e )

Q u a n t i t y  o f  c o n t a m i n a t e d  
( s t a n d i n g )  w a t e r  

( O p t i o n a l )  o t h e r  b a c t e r i a l  s o u r c e s  -
h a n d k e r c h i e f ,  u n w a s h e d  h a n d s ,  d i r t y  d i s h
s c r a p i n g s .

O n e  s t u d e n t  r e s p o n s e  s h e e t :
" D o  t h e s e  p l a n t s  a n d  a n i m a l s  l i v e  i n  y o u r  g l a s s  
o f  w a t e r ? "  (pg. 25)

F o u r  t r a n s p a r e n c y  m a s t e r s :
I, II, III, I V  (pg. 2 6 - 2 9 )

T h i s  l e s s o n  p r o v i d e s  a c o n c r e t e  r e f e r e n c e  t o  t h e  
s t u d e n t ' s  g r o w i n g  c o n c e p t  o f  p o l l u t i o n .  T h r e e  
c a t e g o r i e s  o f  m i c r o - o r g a n i s m s  a r e  r e s p o n s i b l e  f o r  
s e v e r a l  h e a l t h  p r o b l e m s .  S o m e  o f  t h e  d i s e a s e s  w h i c h  
t h e s e  m i c r o - o r g a n i s m s  c a n  c r e a t e d  a r e  t y p h o i d ,  
c h o l e r a ,  d y s e n t e r y  a n d  d i a r r h e a .  T h e  c h i l d r e n  a r e  
h e l p e d  t o  u n d e r s t a n d  a n d  i d e n t i f y  r e a s o n s  w h y  
p o l l u t a n t s  a r e  d a n g e r o u s  a n d  w h y  w a t e r  t r e a t m e n t  
f a c i l i t i e s  a r e  n e e d e d .

S e e i n g  is b e l i e v i n g .  A n  a c t i v i t y  w h i c h  e n a b l e s  
c h i l d r e n  t o  o b s e r v e  b a c t e r i a  c a n  i m p r o v e  t h e i r  
u n d e r s t a n d i n g  o f  t h e s e  o r g a n i s m s  a n d  t h e i r  
e n v i r o n m e n t .  A c t i v i t i e s  i n v o l v i n g  t h e  m i c r o s c o p e  
c a n  m e e t  t h i s  n e e d ; . h o w e v e r ,  t h e s e  i n s t r u m e n t s  a r e  
n o t  o f t e n  a v a i l a b l e  t o  t h e  e l e m e n t a r y  s c h o o l  
t e a c h e r .  A  g o o d  a l t e r n a t i v e  is t h e  c u l t u r i n g  o f  
b a c t e r i a  in c o l o n i e s  l a r g e  e n o u g h  t o  b e  s e e n  w i t h o u t  
a r t i f i c i a l  aid.
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V o c a b u l a r y
P r e p a r a t i o n :  m i c r o - o r g a n i s m s :  s u p e r  s m a l l  p l a n t s  a n d  a n i m a l s

t h a t  y o u  c a n n o t  see. I n c l u d e s  a l g a e ,  b a c t e r i a ,  
p r o t o z o a .
m i c r o s c o p e :  a n  i n s t r u m e n t  w e  u s e  t o  m a k e  m i c r o ­
o r g a n i s m s  l o o k  l a r g e r  s o  y o u  c a n  s e e  t h e m ,  
g e r m s :  c o m m o n l y  u s e d  t e r m  t o  d e s c r i b e  t h o s e  m i c r o ­
o r g a n i s m s  t h a t  c a n  m a k e  y o u  s i c k .

I n s t r u c t i o n a l
A c t i v i t i e s :  1. D i s c u s s  t h e  c o n c e p t  o f  i l l n e s s .  W h y  d o  w e  g e t

s i c k ?  L e a d  i n t o  t h e  a r e a  o f  " g e r m s "  a s  d i s e a s e  
a g e n t s .  W h a t  a r e  g e r m s ?  ( A n y  m i c r o - o r g a n i s m  
t h a t  c a n  m a k e  y o u  s i c k . ) C a n  w e  s e e  t h e m ?

2. T e l l  t h e  s t u d e n t s  t h a t  w e  c a n  s e e  g e r m s  t w o  
w a y s :

a. W i t h  t h e  h e l p  o f  a m i c r o s c o p e  w h i c h  m a k e s  
t h e m  a p p e a r  l a r g e r .

b. B y  m a k i n g  t h e m  g r o w  i n  n u m b e r  - a c r o w d  
o f  g e r m s  c a n  b e  s e e n .

3. D r a w  a  v e r y  s m a l l  d o t  o n  t h e  b l a c k b o a r d .  Say, 
" P r e t e n d  t h i s  is a m i c r o - o r g a n i s m .  I t ' s  v e r y  
s m a l l  a n d  h a r d  t o  s e e . "  N o w ,  d r a w  a d o t  

a p p r o x i m a t e l y  1 0 0 0  t i m e s  l a r g e r  t h a n  t h e  m i c r o ­
o r g a n i s m .  " T h i s  is h o w  t h e  s a m e  m i c r o - o r g a n i s m  
l o o k s  u n d e r  a  m i c r o s c o p e . "  T h e  m i c r o s c o p e  
a l l o w s  y o u  t o  s e e  t h e s e  v e r y  s m a l l  p l a n t s  a n d  
a n i m a l s . "

4. T h e  b a c t e r i a  c u l t u r e  d e m o n s t r a t i o n  c a n  b e
h a n d l e d  i n  o n e  o f  t w o  w a y s :

a. P r e p a r e  t h e  c u l t u r e s  s e v e r a l  d a y s  in 
a d v a n c e  ( m i n i m u m  o f  t h r e e ) . E x p l a i n  w h a t  
y o u  h a v e  d o n e  a n d  h a v e  t h e  s t u d e n t s  
c o m p a r e  t h e  r e s u l t i n g  g r o w t h  n o w  a n d  in 
a d a y  o r  so.

b. P r e p a r e  t h e  c u l t u r e s  w i t h  t h e  c h i l d r e n  a n d  
f o l l o w  t h e  g r o w t h  f o r  s e v e r a l  d a y s .

I n  e i t h e r  c a s e ,  o n e  p o t a t o  s h o u l d  b e  l e f t  
u n c o n t a m i n a t e d  f o r  c o m p a r i s o n .  T h e  o t h e r s  
s h o u l d  b e  r u b b e d  w i t h  s e v e r a l  s a m p l e s  o f
c o n t a m i n a t e d  w a t e r ,  s t a n d i n g  w a t e r  f r o m  
o u t s i d e ,  w a t e r  u s e d  f o r  h a n d  w a s h i n g  (no s o a p )  , 
s a l i v a ,  e t c .  P u t  l i d s  o n  a l l  j a r s ,  l a b e l  a n d  

p l a c e  in a w a r m  l o c a t i o n  n o t  i n  d i r e c t  
s u n l i g h t .  Y o u  m i g h t  a l l o w  o n e  c o n t a m i n a t e d  j a r

V 2)
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A d d i t i o n a l
A c t i v i t i e s :

S u g g e s t e d
S p e a k e r s :

t o  b e  e x p o s e d  t o  s u n l i g h t  ( f o r  u s e  in 
L e s s o n  4). D o  n o t  l e t  t h e  c h i l d r e n  c o m e  i n t o  
c o n t a c t  w i t h  t h e  j a r  c o n t e n t s .  K e e p  t h e  l i d s  
i n  p l a c e  t h r o u g h o u t  t h e  e x p e r i m e n t ,  a n d  w h e n  
i t  is c o m p l e t e d  d i s p o s e  o f  t h e  c o n t e n t s  
c a r e f u l l y .

5. E x p l a i n  t h a t  if y o u  t a k e  a d r o p  o f  w a t e r  f r o m  
a p o n d  a n d  l o o k  a t  it, i t  d o e s n ' t  l o o k  l i k e  
m u c h .  I t ' s  t i n y  a n d  d o e s n ' t  h a v e  a n y  c o l o r .  
B u t  i f  y o u  l o o k  a t  t h e  s a m e  d r o p  o f  w a t e r  u n d e r  
a m i c r o s c o p e  y o u  m a y  s e e  s t r a n g e  o n e - c e l l e d  a n d  
m u l t i - c e l l e d  c r e a t u r e s  w e  c a l l  m i c r o - o r g a n i s m s .  
T e l l  t h e  s t u d e n t s  t h a t  r i v e r s  a n d  l a k e s  t h a t  
a r e  c r y s t a l  c l e a r  m a y  b e  p o l l u t e d .  T h e  w a t e r  
m i g h t  h a v e  m i c r o - o r g a n i s m s  i n  i t  t h a t  m a y  m a k e  
u s  s i c k .

6 . D i s c u s s  t h e  p o s s i b l e  r e s u l t s  o f  t h i s  t y p e  o f  
g r o w t h  in p e o p l e .  W h y  d o  w e  n o t  a l w a y s  b e c o m e  
i l l  i m m e d i a t e l y  a f t e r  c o n t a c t  w i t h  g e r m s ?  ( t h e y  
m u s t  g r o w  i n  n u m b e r ,  s o m e  p e o p l e  d o n ' t  g e t  s i c k  
a s  e a s y  a s  o t h e r s )  . W h y  d o  w e  n o t  k n o w  
i m m e d i a t e l y  w h e n  w e  h a v e  r u n  i n t o  a g e r m ?  ( t h e y  
a r e  v e r y  s m a l l  a n d  c a n n o t  b e  s e e n ) .

7. A s k  t h e  s t u d e n t s  i f  t h e y  w o u l d  l i k e  t o  s e e  s o m e  
o f  t h e  m i c r o - o r g a n i s m s  c l o s e  u p .  S h o w  
t r a n s p a r e n c i e s  p r o d u c e d  f r o m  l i n e  d r a w i n g s  o f  
m i c r o - o r g a n i s m s  o r  h a v e  t h e m  c o l o r  x e r o x  
c o p i e s .

8 . H a n d  o u t  r e s p o n s e  s h e e t s  ( " D o  T h e s e  P l a n t s  a n d  

A n i m a l s  L i v e  I n  Y o u r  g l a s s  o f  W a t e r ? " )  A s k  
s t u d e n t s  t o  c o l o r  i n  t h e  d r a w i n g s  o f  t h e  t i n y  
l i f e  f o r m s .

D r a w  " T h e  U g l i e s t  G e r m " .  N a m e  t h e  m i c r o - o r g a n i s m ,  
t e l l  w h e r e  h e  is f o u n d  a n d  h o w  t o  s t a y  a w a y  f r o m  
h i m .

A c t i v i t y  5: H e a l t h  a n d / e d u c a t o r  o r  S a n i t a r i a n .
H a v e  t h e m  t a l k  a b o u t  s o m e  i l l n e s s e s  y o u  c a n  g e t  f r o m  
w a t e r ,  t h e  s o u r c e  o f  t h o s e  g e r m s ,  a n d  a n y  i l l n e s s e s  
t h a t  m a y  h a v e  h a p p e n e d  i n  c o m m u n i t i e s  l i k e  t h e i r s .





p r o t o z o a

G ia rd ia  la m b lia .

1 I
d r a w i n g  is 1 0 , 0 0 0  t i n e s  l a r g e r  t h a n  t h e  a c t u a l  p r o t o z o a n )
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B a c t e r i a .

(* T h i s  d r a w i n g  i s  1 0 , 0 0 0  t i n e s  l a r g e r  t h a n  t h e  a c t u a l  b a c t e r i a )
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O b j e c t i v e :

M a t e r i a l s :

I n t r o d u c t i o n :

V
* C h lo r in e ^ !

S t u d e n t s  w i l l  b e  a b l e  t o  
d e s c r i b e  a t  l e a s t  o n e  w a y  in 
w h i c h  w a t e r  c a n  b e  m a d e  s a f e  
f o r  d r i n k i n g  f o l l o w i n g  a 
d e m o n s t r a t i o n  o f  h o w  
c h l o r i n a t i o n  p r o t e c t s  d r i n k i n g  
w a t e r .

W a r m  w a t e r  
T w o  c l e a n  g l a s s e s  
P a c k e t  o f  d r i e d  y e a s t  
S u g a r  s y r u p  (Karo, e t c . )
L a u n d r y  b l e a c h  ( l i q u i d -  
C h l o r o x ,  etc . )  s e e  n o t e  
b e l o w *
S t i r r i n g  r o d
O n e  s t u d e n t  r e s p o n s e  s h e e t :
" F i n d  t h e  P o l l u t e r s - C o l o r  
Thera B r o w n "  (pg.33)

I f  t h e  w a t e r  s u p p l y  w h i c h  y o u r  c ^ r m u n i t y  i s  u s i n g  
is b e i n g  t r e a t e d ,  t h e n  c h l o r i n e  is p r o b a b l y  b e i n g  
a d d e d  i n  t h a t  t r e a t m e n t .  C h l o r i n e  h a s  b e e n  u s e d  t o  
d e s t r o y  d i s e a s e - c a u s i n g  m i c r o - o r g a n i s m s  i n  t o w n  
w a t e r  s u p p l y  s y s t e m s  s i n c e  1 8 9 7 .  I t  w o r k s  b y  
o x i d i z i n g  ( b u r n i n g  u p  b y  c o m b i n i n g  w i t h  o x y g e n )  t h e  
o r g a n i c  m a t t e r  i n  t h e  w a t e r .  T h i s  m a k e s  t h e  w a t e r  
s a f e r  a n d  c h a n g e s  t h e  c o l o r ,  t a s t e  a n d  o d o r .

T h e  e x p e r i m e n t  w i l l  s h o w  t h e  e f f e c t s  o f  c h l o r i n e  o n  
m i c r o - o r g a n i s m s .  I t  w i l l  t a k e  a p p r o x i m a t e l y  t w o  
h o u r s  t o  s h o w  c l e a r  r e s u l t s .  T h e  e x p e r i m e n t  c a n  b e  
s t a r t e d  e a s i l y  d u r i n g  a c o n v e n i e n t  p o i n t  i n  t h e  
m o r n i n g  a n d  t h e n  s e t  a s i d e  f o r  e x a m i n a t i o n  l a t e r  i n  
t h e  d a y .  T h i s  s i m p l e  e x p e r i m e n t  w i l l  g i v e  t h e  
c h i l d r e n  a c o n c r e t e  r e f e r e n c e  f o r  f u r t h e r  l e a r n i n g  
a b o u t  w a t e r  t r e a t m e n t .

♦ I M P O R T A N T :  D o  n o t e  a l l o w  t h e  s t u d e n t  t o  m a k e  a n

a s s o c i a t i o n  b e t w e e n  t h e  c h l o r i n e  u s e d  i n  t h e  
d e m o n s t r a t i o n  a n d  c h l o r i n e  b l e a c h  o r  i t s  c o n t a i n e r .  
A  p o s s i b l e  r e s u l t  c o u l d  b e  a c h i l d  b e l i e v i n g  t h e  
b l e a c h  i n  i t s e l f  is a g o o d  t h i n g  t o  d r i n k  - w i t h  
d i s a s t r o u s  c o n s e q u e n c e s .  P u t  t h e  c h l o r i n e  b l e a c h  
i n  a v i a l  m a r k e d  w i t h  t h e  p o i s o n  (ECCH) s y m b o l s  a n d  
w a r n  t h e  s t u d e n t s  t h a t  o n l y  w h e n  u s e d  i n  v e r y  s m a l l  
a m o u n t s  c a n  t h e  c h l o r i n e  k i l l  g e r m s  w i t h o u t  h u r t i n g  

p e o p l e .



V o c a b u l a r y
P r e p a r a t i o n :

I n s t r u c t i o n a l  
A c t i v i t i e s :

(review)

L e s s o n  I V

(new a c t i v i t y )
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c h l o r i n e :  k i l l s  d i s e a s e  c a u s i n g  m i c r o - o r g a n i s m s
a n d  m a k e s  w a t e r  t a s t e  a n d  s m e l l  b e t t e r .

1. A s k  t h e  c h i l d r e n  h o w  t h e y  w o u l d  s u g g e s t  g e t t i n g  
r i d  of  t h e  m i c r o - o r g a n i s m s  ( s u p e r - s m a l l  p l a n t s  
a n d  an i m a l s )  w h i c h  t h e y  s a w  in t h e  p r e v i o u s  
l e s son. W h y  d i d  t h e  s a m p l e  l e f t  in t h e  s u n l i g h t  
in  L e s s o n  III n o t  m u l t i p l y  as g r e a t l y  as t h e  
o t h e r s ?  (There w i l l  l i k e l y  b e  s o m e  i m a g i n a t i v e  
r e s p o n s e s  - b u r n  them, p o i s o n  them, u s e  a r a y  gun, 
etc. - w h i c h  w i l l  l e a d  i n t o  t h e  d e m o n s t r a t i o n . )

2. T e l l  t h e  c l a s s  t h e r e  is a w a y  t o  k i l l  t h e  m i c r o­
o r g a n i s m s  w h i c h  w e ' v e  s e e n  in t h e  l a s t  less o n .  
W h y  is it i m p o r t a n t  t o  k i l l  t h e  m i c r o - o r g a n i s m s  
in w a t e r ?  (Some m i c r o - o r g a n i s m s  i.e. " g e r m s "  
m i g h t  m a k e  y o u  s i c k ) . S a y  t h a t  i n  t h i s  
e x p e r i m e n t  w e  a r e  g o i n g  t o  g r o w  a n  o r g a n i s m  w h i c h  
c a n n o t  h u r t  us. Y e a s t  is a d i f f e r e n t  t y p e  o f  
m i c r o - o r g a n i s m  a n d  is n o t  a s s o c i a t e d  w i t h  
i l l n e s s e s  f r o m  p o l l u t e d  w a t e r  s o u r c e s .  (Make 
t h i s  d i s t i n c t i o n  s o  t h a t  t h e  s t u d e n t s  d o  n o t  
c o n f u s e  t h e  y e a s t  w h i c h  m a k e s  b r e a d  w i t h  
o r g a n i s m s  t h a t  c a u s e  illness).

3. I f  c o n t i n u i t y  o f  t i m e  is r e q u i r e d  p r e p a r e  ah e a d :  
1/2 t e a s p o o n  o f  d r i e d  y e a s t  p o u r e d  i n t o  1/2 g l a s s  
o f  w a r m  w a t e r .  A l l o w  a h a l f  h o u r  f o r  t h e  y e a s t  
t o  m u l t i p l y .  S e p a r a t e  t h e  m i x t u r e  i n t o  t w o  c l e a n  
g l a s s e s .

4. S h o w  t h e  s t u d e n t s  t h a t  t h e  y e a s t  is g r o w i n g  l i k e  
t h e  m i c r o - o r g a n i s m s  of  t h e  e a r l i e r  d e m o n s t r a t i o n  
- o n l y  m u c h  faster, b e f o r e  o u r  eyes.

T o  o n e  glass, a d d  f i v e  d r o p s  of  t h e  b l e a c h .  T o  
e a c h  gl a s s ,  a d d  o n e  t e a s p o o n  o f  s y r u p  a n d  s t i r  
g e n t l y .  M a r k  o n e  " c h l o r i n e  t r e a t e d " .  S e t  a s i d e  
f o r  l a t e r  e x a m i n a t i o n .  (A p e r i o d  o f  a t  l e a s t  a n  
h o u r  s h o u l d  be  a l l o w e d  f o r  t h e  c h l o r i n e  t o  t a k e  
e f f e c t . )

5. T o  b e g i n  t h e  a f t e r n o o n  p e r i o d ,  a s k  t h e  s t u d e n t s  
h o w  a w a t e r  s u p p l y  b e c o m e s  p o l l u t e d .  M a k e  a l i s t  
o f  p o l l u t i o n  s o u r c e s  o n  t h e  c h a l k b o a r d .  H e l p  t h e  
s t u d e n t  r e c o g n i z e  a n y  i d e n t i f i a b l e  t h r e a t s  t o  
t h e i r  w a t e r  source.

6. P a s s  o u t  the s t u d e n t  r e s p o n s e  sheet. A l l o w  t h e



s t u d e n t s  t o  f i n d  t h e  s o u r c e s  o f  p o l l u t i o n  
t h e m s e l v e s  a n d  c o l o r  t h e m  bro w n .

7. S h o w  t h e  c l a s s  t h e  r e s u l t s  of  t h e  e x p e r i m e n t .  
(The g l a s s  t o  w h i c h  t h e  c h l o r i n e  w a s  a d d e d  s h o u l d  
s h o w  n o  a c t i v i t y  w h i l e  t h e  g l a s s  f r e e  o f  c h l o r i n e  
s h o u l d  s h o w  a c t i v i t y  c a u s e d  b y  t h e  g r o w i n g  
y e a st.)
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8. A s k  t h e  s t u d e n t s  t o  e x p l a i n  h o w  t h e  c h o r i n e  
a f f e c t e d  t h e  y e a s t  g r o w t h .  (It k i l l e d  t h e  y e a s t  
g r o w t h ) .

C h l o r i n e  is u s e d  t o  k i l l  m i c r o - o r g a n i s m s  t h a t  
a r e  h a r m f u l  in o u r  d r i n k i n g  w a t e r .  C h l o r i n e  a l s o  
t a k e s  o u t  s o m e  o f  t h e  b a d  t a s t e  a n d  s m e l l s  w a t e r  
m a y  have.

A d d i t i o n a l
A c t i v i t i e s  1. U s i n g  t h e  " P o l l u t e r s "  w o r k s h e e t  a s  a s t a r t i n g

p o i n t  h a v e  t h e  c l a s s  d e v e l o p  a l i s t  o f  p o l l u t i o n  
s o u r c e s .  W h i c h  c a n  b e  p r e v e n t e d  b y  p e o p l e  b e i n g  
m o r e  c a r e f u l ?

( s t u d e n t
r e s p o n s e )

L e s s o n  I V

S u g g e s t e d
S p e a k e r s
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O b j e c t i v e :

M a t e r i a l s :

V o c a b u l a r y
P r e p a r a t i o n :

I n t r o d u c t i o n :

S t u d e n t s  w i l l  d e m o n s t r a t e  a 
b a s i c  u n d e r s t a n d i n g  of w a t e r  
t r e a t m e n t  b y  c o m p l e t i n g  a 
w o r k s h e e t  b a s e d  o n  a c l a s s  
v i s i t  t o  a w a t e r  f a c i l i t y .

P o s t e r  o f  w a t e r  
d i s t r i b u t i o n  c r o s s  s e c t i o n  
V i s i t i n g  a r r a n g e m e n t s  t o  

l o c a l  w a t e r  t r e a t m e n t  
f a c i l i t y .

‘ 1. W a t e r  d i s t r i b u t i o n  c r o s s
s e c t i o n  (pg. _________ ) 2)
" W a t e r  T r e a t m e n t "  w o r k s h e e t

(pg.38)
S c i s s o r s ,  c r a y o n s  
D r i n k i n g  W a t e r  p o s t e r

c h l o r i n e  - k i l l s  d i s e a s e  c a u s i n g  m i c r o - o r g a n i s m s  
" g e r m s "  a n d  m a k e s  w a t e r  t a s t e  a n d  s m e l l  b e t t e r .

f l u o r i d e  - a d d e d  t o  w a t e r  t o  p r e v e n t  t o o t h  d e c a y  
( c a v i t i e s ) .

T h i s  l e s s o n  p r o v i d e s  a s e t t i n g  to  c r e a t e  a c o n c r e t e  
r e f e r e n c e  f o r  all o f  t h e  c o n c e p t s  o f  w a t e r  p o l l u t i o n  
w h i c h  h a v e  b e e n  i n t r o d u c e d .  T h e  c h i l d r e n  s h o u l d  b e  
p r e p a r e d  b e f o r e  y o u  v i s i t  t h e  w a t e r  t r e a t m e n t  
f a c i l i t y  b y  r e v i e w i n g  t h e s e  c o n c e p t s :

• w a t e r  c y c l e  (all w a t e r  is reused)
' p o l l u t i o n  s o u r c e s
• m i c r o - o r g a n i s m s  ( w a t e r - b o r n e  c o n t a m i n a n t s )
• t r e a t m e n t

T h e  V i l l a g e  W a t e r  C y c l e  & T r e a t m e n t  p o s t e r s  c a n  b e  
u s e d  t o  p r o v i d e  a f o c u s  f o r  t h a t  r e v i e w .

A  s i t e  v i s i t  t o  a c o n v e n t i o n a l  
f i l t r a t i o n / c h l o r i n a t i o n / f l u o r i d a t i o n  p l a n t  s h o u l d  
b e  no  p r o b l e m  in t h e  l a r g e r  c o m m u n i t i e s .

S m a l l e r  c o m m u n i t i e s  m a y  h a v e  a s i m p l e  p u m p i n g  
s t a t i o n  a n d  s t o r a g e  f a c i l i t y  w i t h o u t  e l a b o r a t e  
t r e a t m e n t .  P o i n t  o u t  t h a t  if t h e  w a t e r  is c l e e m  
a n d  u n p o l l u t e d  t o  b e g i n  w i th, t h e  i m p o r t a n t  t h i n g  
is t o  k e e p  it c l e a n  e n r o u t e  t o  t h e  u s e r s '  h o m e s .  
T h i s  is e s p e c i a l l y  t r u e  o f  v i l l a g e s  w h i c h  d i s t r i b u t e  
w a t e r  b y  t a n k  t r u c k  o r  b l o c k  ice.
I n  s o m e  v i l l a g e s ,  t h e  s c h o o l  w a t e r  s y s t e m  i t s e l f  
w i l l  b e  t h e  b e s t  e x a m p l e  o f  g o o d  w a t e r  t r e a t m e n t .
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A  l o o k  at t h e  s c h o o l 's w a s t e r  w a t e r  t r e a t m e n t  s y s t e m  
( g r a y / b l a c k  w a t e r ,  b i o - p u r e ,  o r  w h a t e v e r )  w i l l  
r e i n f o r c e  t h e  c o n c e p t  of t h e  w a t e r  c y c l e  a n d  t h e  
n e e d  f o r  c a r e  a n d / o r  t r e a t m e n t  of  p o t a b l e  w a t e r .

P r i o r  t o  t h e  a c t u a l  v i s i t ,  t a l k  t o  t h e  p l a n t  
o p e r a t o r  t o  d e t e r m i n e  w h a t  t h e  c h i l d r e n  w i l l  s e e  
a n d  w h a t  t h e  g u i d e  w i l l  e m p h a s i z e  o n  t h e  tour. 
F o l l o w  w a t e r  f r o m  t h e  s o u r c e  t h r o u g h  t h e  t r e a t m e n t  
p l a n t  t o  w a t e r  t h a t  is s a f e  t o  d r i n k .  E n s u r e  t h a t  
t h e  p r e s e n t a t i o n  w i l l  b e  w i t h i n  t h e  g r o u p s ' s  l e v e l  
o f  u n d e r s t a n d i n g  a n d  a t t e n t i o n  span, a n d  c o n s i s t e n t  
w i t h  t h e  l e s s o n  o b j e c t i v e .

I n s t r u c t i o n a l
A c t i v i t i e s :  1. U s i n g  t h e  V i l l a g e  W a t e r  C y c l e  p o s t e r ,  r e v i e w  t h e

c o n c e p t s  o f  w a t e r  cy c l e ,  p o l l u t i o n  a n d  m i c r o­
o r g a n i s m s .  T h e  c l a s s  m a y  d e m o n s t r a t e  a n  
u n d e r s t a n d i n g  o f  h o w  t h e s e  c o n c e p t  a f f e c t  t h e i r  
l i v e s  t h r o u g h  t h e  w a t e r  w h i c h  t h e y  drink.

F l u o r i d e  m a y  a l s o  b e  u s e d  i n  d r i n k i n g  w a t e r  t o  
p r e v e n t  t o o t h  d e c a y  ( c a v i t i e s ) . F l u o r i d e  a l s o  
h e l p s  k e e p  y o u r  t e e t h  h e a l t h  a n d  s t r o n g .

2. U s e  w a t e r  d i s t r i b u t i o n  c r o s s  s e c t i o n  p o s t e r  t o  
e x p l a i n  l o c a l  w a t e r  t r e a t m e n t  f a c i l i t y .

(pg- _____ )

W a t e r  t h a t  y o u  d r i n k  f r o m  t h e  w a t e r  p l a n t  is 
t r e a t e d  t o  m a k e  i t  c l e a r  a n d  h e a l t h y .  T h e s e  a r e  
t h e  s t e p s  w a t e r  g o e s  t h r o u g h  b e f o r e  y o u  d r i n k  it.

1. W a t e r  c o m e s  f r o m  a w e l l  t h a t  w a s  d r i l l e d  
o n  a n  i s l a n d  i n  t h e  N o a t a k  Ri v e r .

2. R i v e r  w a t e r  is f i l t e r e d  t h r o u g h  t h e  g r a v e l  
in t h e  river.s

3. T h e  p u m p  i n s i d e  t h e  w e l l  p u s h e s  t h e  N o a t a k  
r i v e r  w a t e r  t h r o u g h  a p i p e  t o  t h e  
p u m p h o u s e .

4. In  t h e  p u m p h o u s e ,  c h l o r i n e  a n d  f l u o r i d e  
a r e  a d d e d  t o  t h e  w a t e r .

5. W a t e r  is t h e n  s t o r e d  in t h e  w a t e r  tank.

6. W a t e r  f r o m  t h e  t a n k  f i l l s  y o u r  w a t e r  
b u c k e t  w h e n  y o u  t u r n  t h e  v a l v e .
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A d d i t i o n a l
A c t i v i t i e s

T h e  w a t e r  t r e a t m e n t  p l a n t  o p e r a t o r  h a s  a v e r y  
i m p o r t a n t  job. H e  s e e s  t h a t  t h e  w a t e r  y o u  d r i n k  
is h e a l t h y  b y  a d d i n g  c h l o r i n e  t o  k i l l  " g e r m s " ,  
a n d  f l u o r i d e  t o  k e e p  y o u r  t e e t h  f r o m  g e t t i n g  
c a v i t i e s .  W h e n  y o u  v i s i t  t h e  w a t e r  t r e a t m e n t  
p l a n t  l e t  t h e  o p e r a t o r  k n o w  t h a t  y o u  a p p r e c i a t e  
h i s  work.

3. T a k e  a f i e l d  t r i p  t o  o b s e r v e  a w a t e r  t r e a t m e n t  
f a c i l i t y .

4. H a n d  o u t  w a t e r  d i s t r i b u t i o n  c r o s s  s e c t i o n .  C o l o r  
a l l  w a t e r  a n d / o r  f o l l o w  t h e  f l o w  o f  w a t e r  w i t h  
f i n g e r  f r o m  t h e  r i v e r  t o  t h e  well, p l a n t  a n d  
user.

Ask: " W h a t  w o u l d  h a p p e n  if w e  d o n ' t  h a v e  c l e a n
w a t e r ?  W h y  d o  w e  a d d  c h l o r i n e  t o  t h e  w a t e r ?  
W h y  do  w e  a d d  f l u o r i d e  t o  t h e  w a t e r ? "

1. P l a y  " T h e  C l e a n  M a c h i n e " .  T h e  c l a s s  c r e a t e s  a 
s k i t  b a s e d  o n  a t o w n  w i t h  d i r t y  w a t e r  w h e r e  t h e  
p e o p l e  h e l p  m a k e  it cl e a n .  E a c h  c h i l d  
c o n t r i b u t e s  a c l e a n u p  o r  p r e v e n t i v e  a c t  t o  a d d  
to  t h e  s t o r y  l i n e  - e a c h  d o i n g  s o m e t h i n g  t o  c l e a n  
u p  t h e  wat e r .

2. A  " T h a n k  Yo u "  note(s) o r  d r a w i n g ( s )  t o  t h e  w a t e r  
p l a n t  p e r s o n .

3. W r i t e  a s t o r y  a b o u t  a d r o p  o f  w a t e r  t r a v e l i n g  
f r o m  t h e  s o u r c e  (well, river, etc.) t h r o u g h  t h e  
t r e a t m e n t  p l a n t  a n d  i n t o  y o u r  h o m e .

4. P a s s  o u t  t h e  " W a t e r  T r e a t m e n t "  w o r k s h e e t s  a n d  
d i s c u s s  w h a t  a w a t e r  t r e a t m e n t  f a c i l i t y  d o e s  t o  
m a k e  t h e  w a t e r  s a f e  f o r  d r i n k i n g .  M e n t i o n  t h a t  
it is in t h e  t r e a t m e n t  p l a n t  t h a t  t h e  w a t e r  is 
m a d e  s a f e r  b y  a d d i n g  h e a t  a n d  c h l o r i n e  a n d / o r  
fl u o r i d e ,  o r  b y  b e i n g  f i l t e r e d .

A s k  t h e  s t u d e n t s  t o  c u t  o u t  t h e  m i c r o - o r g a n i s m s  
a n d  g l u e  t h e m  o n t o  t h e  w o r k s h e e t  in a s p o t  
a p p r o p r i a t e  t o  s h o w  t h e i r  e f f e c t  o n  w a t e r  ( b e f o r e  
t h e  " c h l o r i n e "  stage) , t h e n  c o l o r  t h e  p i c t u r e .  
D i s p l a y  the p i c t u r e s  o n  a w a l l .

S u g g e s t e d
S p e a k e r s P l a n t  o p e r a t o r  to s h o w  f l o w  o f  w a t e r  a n d  e x p l a i n  

t r e a t m e n t .
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C u l m i n a t i n g
A c t i v i t y 1. H a v e  s t u d e n t s  m a k e  p o s t e r s  o n  t h e  t h e m e  " W h e r e  

M y  D r i n k i n g  W a t e r  C o m e s  F r o m "  o r  " S a f e  D r i n k i n g  
Wa t e r ,  Its M a n y  U s e s  in t h e  V i l l a g e " .

2. F o l l o w i n g  a v i s i t  t o  t h e  w a t e r  t r e a t m e n t  p l a n t  
a w a r d  s t u d e n t s  w i t h  t h e i r  J u n i o r  P l a n t  O p e r a t o r  
c e r t i f i c a t e .



‘M r  L n f n A ' Z M d 0 j § [ _   _
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S A F E

D R I N K I N G  

W A T E R

G R A D E S  4-6



S a f e  D r i n k i n g  W a t e r

I n t r o d u c t i o n :

T h e  f o l l o w i n g  s e t  o f  f i v e  i n s t r u c t i o n a l  u n i t s  h a s  b e e n  d e v e l o p e d  
t o  t e a c h  u p p e r  e l e m e n t a r y  a g e d  c h i l d r e n  a b o u t  t h e  p o s s i b l e  h e a l t h  
h a z a r d s  o f  d r i n k i n g  w a t e r  f r o m  p o l l u t e d  s o u r c e s .  S t u d e n t s  o f  t h i s  
a g e  v e r y  l i k e l y  h a v e  h e a r d  t h e  t e r m  p o l l u t i o n  a n d  m a y  e v e n  h a v e  
d e v e l o p e d  a c o n c e p t  o f  w a t e r  p o l l u t i o n .  T h e s e  l e s s o n s  a r e  i n t e n d e d  
t o  p r o v i d e  b o t h  a b a c k g r o u n d  in t h e  r e l a t i o n s h i p  o f  p o l l u t a n t s  t o  
h e a l t h  a n d  a c o n c e r n  f o r  t h e  q u a l i t y  o f  d r i n k i n g  wat e r .

T h e  f i r s t  u n i t  u s e s  a r e v i e w  o f  t h e  W a t e r  C y c l e  t o  e s t a b l i s h  t h e  
i d e a  t h a t  w a t e r  is a l i m i t e d  r e s o u r c e  w h i c h  is c o n t i n u a l l y  
r e c y c l e d .  E x p l o r e d  is t h e  o r i g i n  o f  d r i n k i n g  w a t e r ,  i n c l u d i n g  h o w  
t h a t  s u p p l y  is d e p e n d e n t  o n  t h e  w a t e r  cy c l e .  T h e  s e c o n d  u n i t  
f o l l o w s  u p  w i t h  a m e d i a t e d  i n t r o d u c t i o n  t o  w a t e r .  P r o v i d e d  is a n  
o v e r v i e w ,  t o  h e l p  t h e  s t u d e n t s  u n d e r s t a n d  t h e  m a j o r  a s p e c t s  o f  
w a t e r  p o l l u t i o n  a n d  i t s  e f f e c t  o n  h u m a n  life. I n  t h e  t h i r d  u n i t  
m i c r o o r g a n i s m s  a r e  i n t r o d u c e d  a s  a r e a l  s o u r c e  o f  p o l l u t i o n  c a u s e d  
h e a l t h  p r o b l e m s  i n  A l a s k a .  U n p r o t e c t e d  a n d  u n t r e a t e d  s u r f a c e  
w a t e r ,  v u l n e r a b l e  t o  u n p r e d i c t a b l e  c o n t a m i n a t i o n  b y  m a n  o r  a n i m a l s ,  
is r e c o g n i z e d  as a m a j o r  p a r t  o f  t h e  p r o b l e m .  U n i t  f o u r  
d e m o n s t r a t e s  c h l o r i n a t i o n  as a w a t e r  p u r i f i e r  b y  s h o w i n g  t h e  e f f e c t  
o f  c h l o r i n e  o n  m i c r o o r g a n i s m s .  T h e  f i f t h  unit, a r e i n f o r c e m e n t  
a c t i v i t y ,  is a f i e l d  t r i p  to  t h e  l o c a l  w a t e r  t r e a t m e n t  f a c i l i t y  to  
p r o v i d e  a c o n c r e t e  r e f e r e n c e  f o r  t h e  c o n c e p t s  o f  w a t e r  p o l l u t i o n  
a n d  s a f e  d r i n k i n g  w a t e r .

F l e x i b i l i t y  w a s  a p r i m e  c o n c e r n  in t h e  d e v e l o p m e n t  o f  t h e s e  
l e s s o n s .  E a c h  t e a c h e r ,  k e e p i n g  in m i n d  t h e  s p e c i a l  n e e d s  of  
h i s / h e r  c l a s s  a n d  t h e  p a r t i c u l a r  r e s o u r c e s  o f  t h e  area, s h o u l d  feel 
f r e e  t o  a d a p t  t h e  m a t e r i a l s  a n d / o r  s e q u e n c e  of  t h e s e  l e s s o n s .
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O b j e c t i v e :

M a t e r i a l s :

I n t r o d u c t i o n :

V o c a b u l a r y
P r e p a r a t i o n :

Instrui u i o n a l  
A c t i v i t i e s :

S t u d e n t s  w i l l  v i e w  a 
d e m o n s t r a t i o n  of  t h e  w a t e r  
c y c l e  a n d  d e m o n s t r a t e  t h e i r  
u n d e r s t a n d i n g  o f  t h e  c o n c e p t  
b y  a n s w e r i n g  a s e r i e s  o f 
q u e s t i o n s .

• S m a l l  p o t
• H o t  p l a t e
• 8" x  1 0” o r  l a r g e r  s h e e t  of 

g l a s s ,  m e t a l  (a h a r d  n o n -  
p o r o u s  s u r f a c e ,  g l a s s  or  
a c r y l i c  m a k e  v i e w i n g  easier)

' 2 p o t  h o l d e r s
• 1 s t u d e n t  r e a d i n g  m a t e r i a l ,

" T h e  W a t e r  C y c l e”

(PP-  ____ )
• 1 s t u d e n t  r e s p o n s e  sheet,

" W a t e r  C y c l e  Q u e s t i o n s”

(pg-  t M )
■ N a t u r e ' s  W a t e r  C y c l e

(pg._î _) -
A s s e s s  t h e  c l a s s  as  t o  t h e i r  u n d e r s t a n d i n g  o f  t h e  w a t e r  
c y c l e  a n d  i t s  c o m p o n e n t s  - e v a p o r a t i o n , c o n d e n s a t i o n . 
p r e c i p i t a t i o n . M a n y  m a y  u n d e r s t a n d  t h a t  w a t e r  is a 
l i m i t e d  r e s o u r c e  w h i c h  w e  m u s t  c a r e  f o r  b y  c o n s e r v a t i o n  
m e a s u r e s .  If so, t h e  d e m o n s t r a t i o n  m i g h t  p r o v i d e  a go o d  
r e v i e w .  T h e  s t u d e n t s ,  a s  r e i n f o r c e m e n t ,  m i g h t  b e  g i v e n  
a w r i t i n g  a s s i g n m e n t  u s i n g  t h e  a b o v e  k e y  w o r d s .  The 
i n t e n t  o f  t h i s  u n i t  is t o  e s t a b l i s h  w h e r e  w a t e r  c o m e s  
f r o m  as w e l l  as  w h e r e  w e  s t a n d  i n  t h e  c y c l e  as v.sers.

m o l e c u l e s  v a p o r  c o n d e n s a t i o n
e v a p o r a t i o n  a t m o s p h e r e

1. A s k  t h e  c l a s s  t h e s e  s u r v e y  a n d  m o t i v a t i o n  q u e s t i o n s  
t o  a s s e s s  w h a t  t h e y  a l r e a d y  k n o w  a n d  t o  g e n e r a t e  
i n t e r e s t  in t h e  l e s s o n :

A. W h e r e  d o e s  w a t e r  c o m e  f r o m ?
B. H o w  c a n  w e  m a k e  m o r e  w a t e r ?
C. W h e r e  d o e s  t h e  w a t e r  y o u  u s e  a t  h o m e  c o m e  f r o m ?

2. T e l l  t h e  s t u d e n t s  y o u  a r e  a b o u t  t o  m a k e  it r a i n  co 
d e m o n s t r a t e  t h a t  r a i n  in  o n e  p a r t  o f  a c y c l e  of 
w a t e r  use. W h i l e  p r e p a r i n g  t h e  d e m o n s t r a t i o n  you 
m i g h t  a s k  w h a t  a c y c l e  is ( a n s w e r s  w i l l  r e f e r  to 
m o t o r c y c l e  of b i c y c l e  - u s e  t h e  i d e a  of  a w h e e l  
g o i n g  r o u n d  a n d  r o u n d  t o  r e i n f o r c e  c o n c e p t s  of a 
c y c l e  in n a t u r e ) .
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A d d i t i o n a l
A c t i v i t i e s :

3. P r e - h e a t  a p o t  of  w a t e r  t o  n e a r  b o i l i n g  on  t h e  hot 
plate, ( d e m o n s t r a t i o n  g o e s  f a s t e r  if y o u  b e g i n  w i t h  
h o t  w a t e r ) .

4. H a v e  a s t u d e n t  h o l d  t h e  f l a t  p i e c e  o f  n o n - p o r o u s  
m a t e r i a l  o v e r  t h e  p o t  t o  a l l o w  t h e  w a t e r  v a p o r  to 
c o n d e n s e  a n d  c o l l e c t .  A s  t h e  d r o p l e t s  form, g r o w  
h e a v y ,  a n d  fall, a s k  w h e t h e r  n e w  w a t e r  h a s  b e e n  
made.

5. U s i n g  t h i s  v i s u a l  m o d e l ,  d i s c u s s  t h e  w a t e r  cycle.
E m p h a s i z e  t h a t  we, as w a t e r  u s e r s ,  a r e  p a r t  o f  this 
cycle. Ask: W h i c h  p a r t  is l i k e  t h e  r a i n ?  W h i c h
p a r t  is l i k e  a r i v e r ?  W h i c h  p a r t  is l i k e  t h e  sun?

6. IJr e v i e w  "The W a t e r  C y c l e "  r e a d i n g  b y  a s k i n g  h o w  
s m a l l  is t h e  s m a l l e s t  p i e c e  o f  s o m e t h i n g  - water, 
air. L e a d  i n t o  t h e  c o n c e p t  o f  t h e  m o l e c u l e  a s  t h e  
s m a l l e s t  u n i t  of  a s u b s t a n c e .  E m p h a s i z e  t h a t  a 
m o l e c u l e  is v e r y  s m a l l  i n d e e d  - t o o  s m a l l  t o  b e  seen 
b y  e v e n  a m i c r o s c o p e .

7. P a s s  o u t  " T h e  W a t e r  C y c l e "  h a n d o u t s  (pg. ) .
T h i s  m a y  b e  e m p l o y e d  An  a v a r i e t y  of  ways, 
i n c l u d i n g :
A. as a n  i n d i v i d u a l  o r  g r o u p  r e a d i n g ;
B. as  a g u i d e d  r e a d i n g  u s i n g  " W a t e r  C y c l e  

Q u e s t i o n s "  as  a g u i d e  s h e e t ;
C. a s  a n  i n f o r m a t i o n  s h e e t  f o r  t h e  t e a c h e r  t o  use 

in p r e p a r a t i o n  f o r  c l a s s  l e c t u r e / d e m o n s t r a t i o n .

8. H a n d  o u t  " W a t e r  C y c l e  Q u e s t i o n s "  f o r  a r e v i e w .

(pg- _ l i -il

1. T e l l  a s t o r y  a b o u t  a d r o p  o f  w a t e r  —  w h e r e  it has 
b een, w h o  h a s  u s e d  it a n d  f o r  w h a t ,  w h a t  s h a p e s  it 
h a s  t a k e n .  T h i s  c o u l d  b e  d o n e  o r a l l y ,  t h r o u g h  a 
d r a w i n g  s e q u e n c e ,  o r  in w r i t t e n  form.

2. F o l l o w  a s m a l l  s t e a m  t o  its s o u r c e  a n d  s e e  w h e r e  it
o r i g i n a t e s .  A s k  s t u d e n t s  t o  p o i n t  o u t  p l a nts,
i n s e c t s  a n d  p e r h a p s  l a r g e r  a n i m a l s  w h i c h  d e p e n d  on
t h e  s t r e a m  f o r  l i v i n g  spa c e ,  food, p r o t e c t i o n ,  
r e p r o d u c t i o n .  W h e r e  d o e s  t h i s  w a t e r  c o m e  f r o m ?  W h o  
m i g h t  u s e  it f u r t h e r  a l o n g ?

3. W r i t e  a s h o r t  p o e m  ( h a i k u  s t y l e  o r  other) a b o u t
rain, d e w  d r o p s ,  fog, s now, h a i l .

S u g g e s t e d
S p e a k e r s
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H a v e  y o u  e v e r  n o t i c e d  o n  m a p s  o f  t h e  w o r l d  a l l  t h e  w a t e r  a r e a s  

c o v e r i n g  t h e  e a r t h  - o c e a n s ,  lakes, r i v e r s  a n d  s t r e a m s ?  W a t e r  

c o v e r s  m o s t  o f  t h e  ea r t h .  It  a p p e a r s  in m a n y  p l a c e s  in m a n y  f o r m s  

in a r e g u l a r  cy c l e .

T o  u n d e r s t a n d  t h i s  cycle, l e t  u s  i m a g i n e  t h e  o c e a n s  r o l l i n g  in 

t h e i r  g r e a t  b a s i n s  b e t w e e n  t h e  c o n t i n e n t s .  T h e  s u n  s h i n e s  o n  t h e  

r a t h e r  f l a t  w a t e r  s u r f a c e  a n d  h e a t s  it. A s  t h e  w a t e r  g r o w s  h o t t e r ,  

s o m e  is b u m p e d  o f f  i n t o  t h e  air. T h e s e  t i n y  b i t s  o f  w a t e r  i n  t h e  

a i r  b e c o m e  l i k e  a s m a l l ,  warm, m o i s t  c l o u d .  (This p r o c e s s  is k n o w n  

as e v a p o r a t i o n . )

W a t e r  as a v a p o r  c a n n o t  b e  seen. W h e n  w e  see s t e a m  r i s i n g  from, a 

p a n  o f  h o t  w a t e r  o n  a stove, w e  h a v e  a c t u a l l y  s e e n  w a t e r  c h a n g e d  

b e f o r e  o u r  e y e s  f r o m  a l i q u i d  t o  a v a p o r  a n d  t h e n  b a c k  t o  a l i q u i d  

a g a i n  in t h e  f o r m  o f  t i n y  l i t t l e  d r o p l e t s .  B u t  w e  h a v e n ' t  s e e n  t h e  

v a p o r .  F o r  as s o o n  as t h e  v a p o r  h a s  r i s e n  f r o m  t h e  b o i l i n g  w a t e r  

i n t o  t h e  c o o l e r  air, t h e  b i t s  o f  w a t e r  s l o w  d o w n  a n d  b e g i n  t o  

h u d d l e  c l o s e  t o g e t h e r .  T h e  c o o l e r  a i r  c h a n g e s  t h e  v a p o r  b a c k  i n t o  

t i n y  l i t t l e  d r o p l e t s .  (This is c a l l e d  c o n d e n s a t i o n . )  W e  c a n

c h a n g e  t h e  t i n y  l i t t l e  s t e a m  d r o p l e t s  to l a r g e r  d r o p l e t s  b y  

s u d d e n l y  p l a c i n g  a c o l d  m e t a l  p a n  in t h e  p a t h  o f  t h e  s t e a m  a n d  

h o l d i n g  it t h e r e  f o r  a w h i l e .
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T h e  v a p o r  f r o m  t h e  o c e a n s  (or f r o m  o t h e r  w a t e r  s u r f a c e s  s u c h  as 

r i v e r s ,  l a k e s  etc.) is w a r m e d  b y  t h e  sun. A s  w a r m  a i r  a l w a y s  

rises, t h e  v a p o r  ri s e s ,  h i g h e r  a n d  h i g h e r ,  u n t i l  it b e g i n s  t o  c o o l  

in t h e  h i g h  c o o l e r  air. T h e  v a p o r  t h e n  s t a r t s  t o  c h a n g e  b a c k  i n t o  

t i n y  d r o p l e t s  o f  m o i s t u r e  m u c h  a t  it d i d  i n  t h e  c a s e  o f  t h e  h o t  

w a t e r  p a n  o n  t h e  stove. B u t  t h e  d r o p l e t s  o f  m o i s t u r e  r i s i n g  f r o m  

t h e  o c e a n  c o v e r  a g r e a t  a r e a  a n d  a r e  c a r r i e d  a r o u n d  b y  w i n d  a n d  a i r  

c u r r e n t s .

E v e n t u a l l y ,  a c l o u d  is formed. A s  t h e  c l o u d  is c a r r i e d  i n t o  c o l d e r  

areas, t h e  t i n y  l i t t l e  d r o p l e t s ,  i n  t urn, g r o u p  t o g e t h e r  - 

s o m e t i m e s  i n  e n o r m o u s  a m o u n t  t o  f o r m  a s i n g l e  r a i n d r o p .  W i t h  rain, 

t h e  o c e a n s  a r e  f i l l e d  a n d  t h e  c y c l e  is c o m p l e t e d .


