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Fresh water is a basic and critical resource not only for human survival
but for survival and growth of all plants and animals. It is‘f%portant bio-
logically, aesthetically, ecologically; economically, politically, vocationally,
and geologically. 1In Hawaii and elsewhere adequate water sources and treatment
and delivery systems are necessary to meet domestic needs and facilitate eco-
nomic -development particularly in the agricultural sector. While water is a
renewable resburce, thete are definite physical and.tinancial contrainfs on this,
renewability. Readily available water sources ate limited and other sources
co8tly to develop. - ’ ‘

s LIV -

In recent years there has been growing awareness that on Oahu easily

developable groundwater sypplies are diminishing and on the neigibor Islands

.
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new Water sources and transmission facilities need to be- developed. In addition,
certain rural s in Hawaii are not being provided with water that meets national
water quality standards. It is vitally important therefore that Hawaii's citizens
understand and appreciate the nature and Pimitations of Hawaii's fresh water ¢
resource to insure that this resourge is conserved'and managed in the mos't effec-
tive manner to meet human'needs and maintain-a quality environment. As future
citlzens, Hawaii's youth must be prepared to make many critical decisions con-~
cerning this resourcé with an in-depth understanding of the consecuences of

those decisions. ) '

~

i -

This instructional g has been designed to help teachers develop students'
awareness and understanding OZY Whis most vital resoufce——ffesh ater and the
skills, attitudes, and values to make.wise decisions concernin development and
use’sf this resoyrce. Activities in this guide integrate manyfsubject areas to
iftvestigate the various jaspects of water ranging from the bea y of moving water, °
and quality of.water to societal use and control of-water. The-unit also high-
lights the difficulty in resolving environmental issues and emphasizes the need
for conservation and proper management of tHis precious resource.
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INTRODUCTION .

|
\

The purpose of this guide is to provide teachef3 with a means of integrating

the numerous thematic and subject areas that they 'are required to teach to develop
students' awareness and understanding of a vital resource--fresh water® Further-

more the guide is designed to help students develop the skills, attitudes,.and
values to make wise decisiges concerning development and use.of thi: precious

resource. , .
(’ . . - . )

- ’ Unit Objectives &
N
1. Develop an awareness of the importance of water and the way in which
it affects everyone's life.

" ~ .
2. Develop an understanding of Hawali's unique waier system. .
*
3. Identify water -use and regulation as an important and continuing

environmental issue.

4. ¢ Develop skills to cope with environmental issues including researching
information, objective consideration of alternatives, and rational de- .
cision making. . ’ t

5. Develpp communication skills and creative expression through oral and
written reporting, graphic display, art and music. . .
+ . [' - N .

6. Develop an appreciation ;9: beauty and aesthetics in the environment.

This guide was designed as one possible approach qgr the jntegration of en-,
vironmental education into-the existing curriculum, Adtivities in the guide in- '
volve investigation of various aspects qf water ranging from the quality of \water
to the societal use and contrpl of water. The main emphasis of the unit isw
water is a limited but vital matural resource: Alternatives and the need for
wise decision making regarding water .use age stressed.

. ORGANIZATION OF THE GUIDE

»

Each section of the guidd includes the instructional goals and objectives
and performance,  expectations from the ‘Environmental Education K\IZ Curricylum
Guide, essential competencies, section objectives, student activities~and teacher
digests with background notes. , Vo ‘ ) »

The student activitles are self-explanatory and allow students to proceed
independently, with only minimal teacher assistance.

- The teacher dlggstfor each legson provides A synopsis of the student adtivity.

Each diges® is divided into three sections: Preparation, Student Activities, r,__/
and Summary.’ Teacher Notes are included whenever supplementary background if-
formation would be helpful. - L.

The appendix of the ‘guide contains information on-supplemental resources
which relate to water. ,
. , ~
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UniT QuTLINE

-
gessons Thematic and Approach : Resdurces Approximate
b ‘Subject Areas . Time *~ ~
Section 1 - Water in .
*Nature Sc, Art, SS, HA \
N, LA, LS, M .
. # . -
1.1 Watch the work- Oral yeporting, Discus- | SCIS, STEM ’ 1 Hour
ing . -lsion, Visual-represent-
ation !
1.2 Cycles . Oral repoftfpg, Discus- |SCIS, STEM 1-2 Hour
sion, Visual rgpresent- , - N
ation ”
1.3 The water cycle Research, ViSual rfpre- |SCIS, STEM, GINN 1 Hour [

4
1.4 Evaporation
‘,

1.5 Condensatibn

1.6'Leaky teaves

1.7 Will i6 rain
today?

sentation

\
Experimentation, Oral
and written reporting,
Discussion, vigual re-

presertation

Experimentation, Discus-
sion

Experimentation, Visual
representation, Discus-
sion

- 7
Observation, Discussionr
Visual representation,
Game

~A2-

GINN, STEM,

<

STEM; FAST, SCIS, Lab-household
supplies e

STEM, FAST,.SCIS, Lab-household
*

-,

30 minutes

30 minutes »

Experiment extends
1-3 days, not much
class time

1 Hour

1




Lessons - .

Thematit and
Subject Areas

Re
-

Approach

s . 4

?Lsounces
. ~' L‘_-
. 3

Y

s
L d

Approximate Time”

Section

;'. . n)/\.
«1.9, Oahu's water supply '

"2, -

2.2 Water, our 2nd mbst ,

2.3’ 150 gallons a day?

. 2.4 ,Water use at your

1.8 ¥Water after the r:in

——

lfldqi;stch how it happens #,

.

Use and éon;rol

’ “ >
Z.} S Water 1s essential

fqr survivJ

vital resource

«© . -

[N . . -

school
E 3
z

2.5 Who controls the water?

4 ~

Matching-)Dlscussion

-

g; Observation, Piscus-

sionn,ReEding; .
Visual representa-
% thon
Obsegvation,
Discussion, )
Grong presentation

°

3
~

5

isqal representa-
on, Oral reporting

ObSeryation,
Visual representa-
tion, Discussion -
Oral reporting,
Visual reporting,
Survey, Research,
Obsargetiqn -

- |Observation, - )
Vigual representa-

tion

« |Discussion, Obser-
vation, Vigual -
representation, In-

terview, Research

Discussion, ‘

iy

WATER SUPPEY-Fronf »
Exploring Nature in
Hawaii, Book V

Videotape - "Water -
Man's.Greatest Need"

o

! 4

WATER POLLUTION -
Addison Wesley, GINN
STEM

/ﬂn WAIEQNuDiLUTION -

Addiso Wesley,

-GINN, BN

WATER POLLUTION -
Addison lesley, GINN
MAPS &

.
- .

Videotape: "Water -
Man's Greatest Need"

Pxd

MAPS T

30-45 mind&es [ 3

T 1-2 Hours

e
. f'%odr
r

15-30 minutes

¥
.

30-minutes class,
then good home
assignment,

2 Hours .
some home time

.

1<2 ?ours

1-3AHours

2-3 days




.

Thematic and

Subjecﬂ Areas
: ]

Resources

y *

Approximate Time

.~ r
Lessons
L/ Section 3. - Distribution
3.1 Our water supply
. f ' " «
3.2 From source CO’SiQk
L~ S
3.3 How does the water get
. to schodl?

. .3.4 . How is water used in
the school? How much
does it cost?

. 3.5 ‘Waste water system or
Where is 4'Down the
Draig?"
, 3 - *
Section 4. - Water Purification
) -
4.1 Getting water pure
again - .
- :
) 4.2 w Speeding up the(process
4.3 Water from the sea

$ \
. SC, SS, H, M, ¢ -

Art, HS, C, ¥

Field Trip,

Reporting, Writing,
Committee

. »

t

Commit§ee, Guest
speaker, Model
building

Committee
Committee

4 !

mmi ttee

Inventd%y, Oral
reporting,
Experiment

Reading, Lecture, )
arch

Discugsion, Demg:—
stration, Experi-
mefitation, Creative
writing

-Ab—

WATER SUPPLY-publica-

tion, Reference
material from Board
of Water Supply

Blheprint of water
mains, Engineer from

.Board of Water Slpply

School custodiaqe
School map

School mqi, School
water bills (trans-
parency)

Diagrams from Board
of Water Supply

Lab and Household
supplies, MAPS, STEM

AY

Transparencies, De;::'t“.“ﬂ
of Public Works_slide/

Clpe'presenta;ign \

Dept. of Public Works

lab supplies

. ¥

-

2-} Hours

2-3 Hours

1-2 Hours

1-2 Hours

1-2 Hours

2 Hours ~
1-2 Hours

1 Hour




- Lessons Thematic/and Approach* Resources . Approximate Time
. Subject Areas ) 4 ]
‘ L]
4.4 Getting the informa- Field trip 1 Depat. of Public 2-3 Hours
. tion straight ‘ Works -
) L 4.5 "'I‘be person from Guest speaker Dept. Of Public 1 Hour .
sewers - - . Works )
Section 5. - Water Issues Sc, SS, H, HS,
LS, N, C, A
MUSIC, Ai‘t, 'V, . \ Y
M- N
. . ) ! ¢
5.1 Is there a problem? Reaang, Discussion| Newspapers, Science & 1 Hour then %nother
Creative writing, soclal studies texts hour following day
‘Oral report'ing . ’
T ”3.- Where does it rain? . : Reading, Ma'p work, fn‘cyclopedia-resource -1-2 Hours
A Discussion, Oral books, Exploring plus hgmework time
. N - . reporting ’ 1978 (summer enrich- | P
-, To- . ‘ ment University Lab »
. ’ . School) . L
‘v, g . )
T L " / .
5.3  Too many pevple? A Map and Atlas Currént census 1 Hour °
. T N reading, Reading, reports, World Atlas,
- e ® . ‘Creative writing STEM
° Sy : T o
5.4 Water - & case of . Discussion, Oral Concepts & Values, 15-45 Minutes . )
L, Supbly/Demand . - reporting Economic piinciples
LR ._‘h' . ., Resourcés +
N o > . . - 7 ' , .8
** STS . Is therk a solution . .| Discussion, Orgl _SCIS, Water Pollution-| * 1-2 Hours
to polluﬁor\," -y . “'reporting, Reading, Addison Wesley .
- e LN § - Vigual represen- '_
T RN AR tation . .
4 . . ;.‘ R 'Q, b M R - A - -
- " c . . . , A
- “n, ) ~ i _ . . . L \ , R .
.’ "o n‘-’ "o ~ ,,) o a +
= : . - n.“: ¢ ’ - _— N I8 - ’ :
- L ” H\“-' -~ 47 - P - } - !
R » - T oees T - B - I “° '
- M. .. b -
PR R oy T - -~ SR S te, . 7) \
"1-'-%(‘ - e L - ( e
- IS - “" - . . - o . . t\ .
T L -As- : N




\ . Lessons Thematic and Approach Resources - Approximate 'Tipe
Subject Areas . .

LY AN
. , . — v . 4
Section 6.- Alternatives and . Sc, SS, H, M. ‘ . ; ,
: . Conseguences C, LA " o <.
6.1 The controversy , . Audio-visual, ¢ Videotape - "Water - . 1 Hour o,
> Discussion Man's Greatest .
’ Resource" ) ‘
6.2. Water rLgulations: f Reading, Creative Student Activities “Preparatich: 1 Hour
What alternativec? wiriting, Simulation | 6.Za to 6.2h At v Mock Senate Hearing?
\ 4 / .. ‘ T : 30 minutes - 1 Hour
- 7 v ] ‘ Summary: 20-30 minut
v o possibly 2-3 days -
4 , oy . involved | . \
. -1 -
Section 7. - Projects and Sc, LA, N, H, . t
‘ Follow-up HS, LS, C, Art,
\ Music, PE, V {
7.1 Water-Is our supplv * Reading, Research, NEED - Adventure in 1 week
rynning out? . . | Survey . Environment :
. 4 ~
7.2 Can you h}aar a scene? { Listening, Dis- EED - Adventure in 45-60 minutes N
' cussion, Creative . |’Environment, recording-~
4 , exploration ‘ of "The Moldau", "The )
. ; F‘ountains,of Rome “',

""Callings" or "Grapd
“T’.‘anyon Suite'.

Tape recorder and 45 minutes
’ cussion, rCreative audiotapes
exploration "

7.3 The voices of water Listening, Dis-

—Ab-
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; .
~ WATER IN NATURE
>
. ¥ 1 -
) . . » C ' / - \“x' '
Instructional Boals ) ' '
' 0 [ 2N ’
Students will demonstrate an appreéiatioﬁ for the interdependence of living
things in the closed earth system.
. N ~ \
When faced with decisions concerning the use of ferreé&iial and extraterrestrial ’
" resources, students will select practices developed in decognition of presert
and future environmental and h&maq/peeds. -
Students will voluntarily participéte in programs in;olving resource reclamation.
) ’ :
Instfucqional Objectives
Glve examples of people pres ving or desgtroying the earth's life support
systems, - : Sc, H, SS {
Demonstrate how people are-a part of the ecosystem and must live w}&hin ir.
Sc, SS, H
- - o
Formulate a model to illustrate the finite-nature of the earth system. ¢
— Sc, 58, H
Discuss the concept that the éarth is a spaceship with 1imited resources and * *
has a limited capacity for recycling. Sc, SS, H, N
Develop a model to demonstrate how water can be recycled.v Sc, SS, H '
- [} . . - v
Write an imaginative story abo?t a drop of water's journey through the
water cycle. . . - Sc, LA, H
Collect data on the percentage of the Jégld'é oxygen supply provided
by the oceans and identify the key.organisms in this cycle.’ Sc, LS- -
Idehtify items used which may be recycled. S¢, SS !
Name resources which are used and classify those which are renewable
and ‘those upon which people are dependent for badic needs. Sc, SS, N
Identify p gglems involving soil, water, air and plant 1ife 4n the
community and suggest and defend possible solutions to the problems. ,
. Sc, SS,-H, N

. <

: .
Compute the Yolume of water falling on a spec;fied area during'g

one-inch rainfall. ]

'

M

&
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Performance Expectations
- 7

»

Discusses attitudes which contribute toward living in harmony with the environ—
ment. . . .

Identifies causes of focall environmental problems.

Identifics and describes environmental factors which influence the heliefe of
different 'cultures..

\

“
Conducts simple investigations to gain first hand information-on environmental
matters.

Communicates feelings evoked by various types of environments. ,
. . ) ( ]
Identifies instruments or methods that can be used to gain information about

environments or cto change an environment for g desired result.

Essential Competencies ' ' . - o

Use computational skills in situations common to everyday life.
Read and use scales on standard measuting devices.
3
. 'S '
Reach reasoned solutions to commonly encountered problems.

Use resources for independent learning.
11

Demonstrate knowledgé of importaat citigzen rights and responsibilities.

Section Ubjectives

Identify the various systems found in everyday life.

Describe the function of a system and define the differené kinds, including
open, closed, visible, invisible. Y

Define a cycle and relate that definition Eo fagiliar processes.

Identify and describe the basic processes involved in the water in-

cluding evaporation, condensation, transpiration, precipi

Developinvestigatibn and experimentation

]

Develop mathematical skills SUCh‘aa computégﬁon and measu emgnt and-relate
these skills tox problem solving methods.

Understand the unique charcteristics of Oahu's water suppl

JCréph and visually represent statistical evidence. J
- ’ ' " A
. - . 1
Idﬁpz{fy several cemmon sources of water vapor in the atmosp

' . o -2~ 2]

e
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Communicate findfhgs acquired thr%ugh research.

£ .
Distinguish between surface and ground water.

Use art as a means of communication.

Use maps as a source of information.

N .

-

-

"Develop an awareness of the relatively small quantity of fresh water on earth.

- 4

Relate general knowledge about the water cycle to the processes as they olcur

on Oahu.

Make predictions based on acquired facts.

_ . & .

- L]
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Student Act1v¥ty 1.1
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WATCHING THE YWORKINGS d

-

- s s \
QUESTIONS : . )

What do these pictures have jn common? . -

How are a body, a house.and an enviromment similar?~

Discussien -

Complex things #uch as a house, a body, an environ-
ment are made up of numerous smaller parts. Zach part
has a function, a job to do to make the structure work.
Sometimes many parts work together and have a larger
function than each one had individually. When this
happens, all the paypts together are called a system.

.Systems méy be visible or invisible. 1If all the ‘
parts of a system are visible it is easier to study them
and observe the interactions. However, if you cannot see,
hear,- feel or taste the objects in a system, you must be
alert for other clues or evidence of 'interactiops. Systems
Ean vary in other ways. They may be open or, cXosed de- L
* pending on whether or not the necessary parts are used up
after a time and must be replaced for the system to continue s
(open), or if they are always present as part of a con-
tinual process, with nothing added in er taken out (closed).
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- THINGS TO DO -
R I Now tell ahout each ‘of the systems pictured on the previous

page. What is the system? - .

[ 3

your classroom, in your bedroom, at home or at your
favorite free time plgce.

’ \ . »
Think of 10 different systems. List them and tell
whether they're dpen or closed. v

2. + Draw a picture of a syst%: that you can find outside

- _ADDITIONAL ACTIVITIES

1. Study your aquarium/terrarium. Make a chart that
shows the systems you found there.

! 2. Map a system you cannot see.

How TO TELL ABOUT IT

have ledrned ahout systems. Share the picture you drew in
#2 of Things to Do. )

k'_,

With a group of 3-4 other clasgmates, discuss what you

-86- . 24
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: . - WATCHING THE WORKINGS.
. L DigesT

< L : '
™ PREPARATION 2 VOCABULARY
| s Nome required. ‘ ’ i systém
’ Interaction

11, STUDENT ACTIVITIES o A P

Problem: What do these pictures have in common?

¢ ¢ ) .
- How are a body, a house and an environment similar?

v

..

1. Students will discuss each piétured system and define system.

2. Students will illustrate a system.
. ‘ »

3. Students will 1list 10 systems and classify. them¥as open or closed.

a '

\ . .
i . E 3

SuMMARY

’ L
As a class or in 4mall groups, students should identify the illustrated
systems (circulatory, hydrologic, electrical). Additional examples of sys-
tems might include: . - /

,/ﬂw.spaceship

" transit system '

digestive, nervgps systems

educational system

auto's electrical, fuel systems ’

ecosystem

In small groups, stydents might share their illustrated systems. SCIS

.provides extensive background and experience with systems, suBsystems, and
ecosystems.

N
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CycLEs -

o XD
ACTivITY / ) !’\’

By Captain Cook? By yourself when you were-

? -
younger? ‘ ) "

Discussion

Strange as it may seem _at-fi‘rst, this is ‘)
possible because: watgr moves in a cycle.
A cycle is a process that occurs over and over

carth's water cycle is one of these. We '
®xhow that water moves through this cycle .over .
and ovey again and that it never really leaves

the earth. This cycle existed long before life

ever appeared on land. We believe it operated
then as it does today.

N

@

QUESTIONS TO ASK :
1. Look agajn at the beginning questi'éns. How
‘would you answer ? ’ Q‘.
. 2. Can cycles be broken . . . S
‘. 3. What does "recycle™ mean? Gi\fe‘ﬁ example.

How To- TELL ABOUT 1T

-
R
N

-~

" Think about whether or not you believe [/
cycles can be broken. Prepare an answer with >

example?o support it. Find a partner, possibly

"someone®®ith whom you diBagree. Discuss your O
. answers with eac:{lother and compare what evi-
dence you have folnd? ’
- ' ‘ /
-BY- '

- Take a drink. Could it be t‘ha,t ‘you are
using some water once usedsby a dinosaur? , ‘ ‘

A
again. It is like a cirqle. It is “
difficult to pick out a’beginning or an end;
the process continues in the same order no
thatter where it starts, There are many cycles
we are familiar with already. The idea of the " :
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ADDITIONAL ACTIVITIES

1) Choose a number from 2 through 6 and create a math
cycle. Take yoﬁr number through addition, subtraction,
muMiplication and division. See if you can end -
with the same number as when you started.

Example - choose 8
| Add - 4
v e
ply
. Divide by - 3
Answer 8!

Write a Qtory. lmagine you are a.
drop of water. Tell where you have
been, where you are now, where you are going.

Be crhative3, -

SUMMING IT UP

'
Beclow is a sketch of an environment.. The arrows

represent parts of the water cycle. Draw other arrows
“ going to or from the symbols to show how water flows

through this environment. You may add more symbois if
. you'wish. ‘ .




CXCLES o ‘
. . \
' DigesT : .
I.  PreparaTION T . Vocasutary
None required. For added effect small paper cups cycles
containing water could be distributed to each student. recycle
‘ o . ' ’ 4 .
h . ' )
7" . - —
[T, STubeENT AcTivITIES ; \ {
. .
U Activity: Take a dr¥sk.® Could 1t be that you are using some water once
‘3<§\Q used by a dinosaur? By Captain Cook? By yourself when you
" ! were younger? ' . .
' 1. Discuss the-questions above. ) .
2. Decide whether or not'cyéies can be broken. .
"F\. 3. Define recycle and give an example. z
4. Defend and support answers for #2 - whether or not cycles can be
broken. —
1. - Summary : N
4 - - \
The student 1s asked to draw arrows on a gketch to represent the water
cycle. This 1s intended to be an evaluation exercige and is designed to
provide data on the students' present understanding of the water-cycle,
- Based on this information, 'you can decide which of the following student

T 1.2

activities need to be covered. If a student seems to-have an understanding
of cach of the components, s/he may skip the activities relating to each
component individudlly, i.e. Evapdeation, Condensation, Leaky Leaves, and
proceed to activity 1.7 for a summary of the water cycle.

- : . .
. ' 4 ! . - /




Student Activity

1.3

. QUESTIONS

back to the earth again, it changes only in form.

- plants to be later transpired through the leaves.

et

. THe WaTER CvcLE

S

" Most of us have enjoyed playing and being in the rain.
We have watched clouds and have ‘seen rainbows. We've seen
the rain fall down. But how can it ALWAYS go down? How
does the water get back up? .

L 4

" Discussion,

" Wherever you 1look in an environment; there is water in
one form or another. There is water...in the air, on the
ground, in the ground. The amount of water never changes.
As water goes from the oceans and lakes, into-the air, and
This
changing of forms is called the wdter cycle and is going on
all around us, all the time. . ’

Water evaporateg: from the ocean, then moves as clouds
over the land. The water vapor condenses in the cool upper
air as rain or snow where it falls on the land. The water
may run into streams, may percolate -through (soak into) the
ground, and be stored as ground water, or be absorbed by
‘Eventually,
rivers carry much of the water back to the ocean.

’

WHAT TO DO’

With a group of 4-5 students and several old magazines
construct a water cycle collage.




e
v

’

) 1
WHAT You'LL NEED

old magazines, newspapers
scissors
] glue .
% .+ a large sheet of paper, cardboard or posterboard

How 1O DO IT

P

Find or make pictures to represent each part of the
water cycle. Put them all together into one collage to
show how they interact to make a water cycle. You may
include wor&é in your collage if you wish.

ADDITIONAL ACTIVITIES

Look at a rainfall map.of the world. Pick 2 locations
and compare their rainfall. Do areas near oceans Seem
to have greater rainfall? Why or why not? Where are
the wettest/driest places on our earth? .
Using reference books find out (1) what percentage of -
the earth is:covered by water? {(2) what percentage of
the world's water is fresh?. (3) what percentage is
salt water? Now represent the percentages you have

. found on a pie graph or another type of graph or table.’
You may want to look for examples of graphing in your
math, social studies or science books for ideas.

.

QUESTION TO THINK ABOUT

] Why is salt water much less useful to human beings
“than fresh water?

»




THE WATER-CYCLE -

T DiGesT

&

I,

-PREPARATION VOCABULARY

The following matgrials should be available
for student use:

water cycle
evaporate

condense
. old magazines‘ percolate ~
3 scissors transpire
< glue /
large sheets of paper or pBsterboard
atlas ) - o
reference books
7 - ! ‘ .
IT. STupbeNnT*AcTivITIES '
. ‘ t
Questijon: How does the water get back up? 4
4
1. Students will construct a’bhter cycle collage. ,

-——

%ﬁ ’ ;
H .

I,
e

~—

’

>

?

w

SUMMARY ' \

»

Even though most of the Earth”s surface is covered by water, only a
very small portion is siitablé for most uses.
Y
"Excess body salt is elimina{ed thxough perspiratinn and urine
(however, there is less than 1/% as much salt in perspiration or urine
+as there is in ocgan water). If only seawater were available to drink,
the body wouldn't be aﬁle to get rid of excess salt amd death would even-

tually result.

"Act

ly, drinking salt water usually cauges vomiting and

- probably a person, d die of thirst." (Ginn 6) Also excessive salt
N water usually kills plants. -
L\ -

. - k%
] L g * 4
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. w
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i
( . . . )
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T1.3 o )

THE WATER CyCLE
NoTEs

/

1. Students will need an.atlas or reference books showing rainfall maps.
driest ‘places on earth,.

They will compare locations of the wettest and

Some of the Earth's wettest places are:

[y

Mount Waialeale, Hawaii 460" ‘per year
Qyibdo, Columbia, Squth America 422" per year
Cherrapunji, India 450" per year
Debundocha, Cameroon, Africa . 405" per year
Henderson Lake, B.C., North America 262" per yeaTt
. Some of the Earth's driest places are: .
, :)i, Puako, .Hawaii ’ ’ 9.00" per year
Arica, Ch}le, South America 0.02" per year
Furnace Creek, Death Valley, ®alifornia 2.,00" per year
Vadi Halfa, Sudan, Africa 0.10" per year .
0.00" per. year

Al Karijah, Egypt, Africa
M B

2. Students will use reference books to find the following statistics:
_ a. what percentage of the Earth is covered by water? (71%)\./”'7J‘__77
1 -~ - :
b. what percentage of the world's water is fresh? (3%) .o
{ c. what pertentage is salt water? (97%)
L o . .
Students wvill construct a graph or table using these figures.
’ ' , S ’
[} -
' ‘ . 3
{ \
, < s -
”~
»
. 4
) L 4
. ¢ 3
) (s
> , e :353 '
» L (y
v

. . .
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Student Activity 1 4

i ~

L ' \\\\_ L

. . 7/ ot

T,

" from an ocean to a cloud is called evaporation.

3, S:;ﬁﬁéehthat on a very humid day, you were trying. to

R C /AN
. ] 7). w"
” RN .\ |

4% 1 L

4 . R
r EVAPORATION

‘- i
N
Y
R P
,

QUESTION

If you spill a drop of water on your desk, what do
you think will happen to it if you let it sit foér 5 or 4
10 minutes?

¢ . » -

DISCUSSION o .

.You remember that”water can be found everywhere on
our planet and that the amount never really changes, only
the form. This means then that the water in such places
as oceans, laﬁes, and ponds is actually the same water
found in clouds. There has to be some way for the water
to get frem one form to another, for the ocean water to
"get up there". The process that causes water to move

YHAT-TO DO

1. Place a drdp of water on your deéL. Try not to dis-
turb the drop, How does it look after 5 minutes?
after 10 minutes? How long does it take before the
drop ts gone? Compare your tige with that of a

classmate. If his or her answer was different, give possi-
ble reasons -why. i
2. Place several lids containing water in different loca-

tions around 'your classroom. Watch to-see which 1id's
water evaporates firgt, nekt, etc.

d ut a wet pair of sneakers. If you put the
sneakers outgside your door, would you expect them to
dry out quickly or slowly? Explainﬂyour answer in~
writing or orally.

./

- R

- 33 : ‘

"
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QUESTIONS TO ASK-

-
-

- Does water evaporate at differenJ speeds?

- What factors affect the rate of speed for
evaporating?

- How can you relate these factors to the evaporation
that takes place in nature?

-

How TO TELL ABOUT IT

Compare the answers you atrrived at after doing
the activities and questions with those of the others
in your class. Find a way to share this‘information}
either through drawings, tables, charts, pAresentations,
discussion or anothgr method of your own choosing.

~

W
ADDITIONAL ACTIVITY

Most of the water-vapor in the air comes from
evaporation from the oceans. A tremendous ampunt of -
water vapor enters the air from this Iarge wet surface.
Find out how long it takes a layer of water 1 cm deep
tz/EVaporate from a cake pan. ,That much water weighs

out a pound. But...the area of the ocean is about
. 10,000,000,000,000,000 times as big as a cake-pan.
In the same time it took for the water to evaporate
from the pan, how many pounds of water evaporated from-
the ocean? * .
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T 1.4

. -

. . /-
‘ "~ EvAPORATION
[ . ~ DIGEST ' : .
I. PREPARATION .- ) VOCABULARY
The following materials should be available * evaporation
for student use: _ , humid
water
lids -~ any size or type - .
cake pan ) !
cm stick
S !
VA

I,

STUDENT ACTIVITIES

14 N

Activity: Spill a drop of water on a desk, let it‘sit for 5-10

minutes. What wil} happen? oo -

A. Place several lids of water in different locations around the
-classgoom. See which 1id's water evaporates first, next, etc.

B. If you put a pair of sneakers outside on a humid day, would you
expect them to dry out quickly or slowly? Explain orally or in
writing.

~

If you are‘usihg SCIS in your science p;ogram, much of this material
is covered in Part Two, The Water Cycle. You mayelect to do the
activities described in that chapter, or may review the essential
concegts if your class has completed this section already.

111,

SUMMARY : - -

" The following questiéns may be answered by discussion'or written .

. /

assignmeny:

- Does water evaporate at different speeds? )

- What Ffactors affect the role of speed for evaporation? :

- Now can you relate ‘these factors to the evaporation that take’
place in nature’

Follow these with a group comparison/sharing time, then students

present it through- drawinge/’tables, charts, discussion or another

method of their choice. a

£

.- , -B19-




Student Activity 1.5

CONDENSATION

<~//\\\\

OBSERVATION

What happens to the outside of this glass
that your teacher has filled with ice and water?
What happens to the area where the glass is set-
ting?

, .

DiscussioN

There is water vagpor in the air all around
you. On some days there is more water vapor: in
the air than on other days. Do’you notice some
daygewhen the air feels especially moist even
th’ it isn't raining? Most of the time we
can see this water vapor even though it is
there. But under certain condf\éons the water
vapor condenses (changes from a gas or vapor to
a liquid) and we can see it as small' drops of
water. This is what you observed happening on
the outside of the glass of ice and water
Condensation occurs when the warm water vapor
in the air comes into contact with a cool sur-
face. In the water cycle this occurs when the
water vaporhTh\;;e clouds condenses in the cool

upper air and fdlls as rain or snow.

il

o




QUESTIONS TO ASK

Why are there drops of water on the inside
of a 1id that -has been covering cooking food?
When family goes riding during a rain,-what
happeﬁzgfk the inside surfaces of the closed car -
windows? \\

2y

How cold does an object hgve to be for moisture

to condense on it? . ;

SOMETHING TO DO

To determine how cold an object must be for
moisture to condense on it, do the following ex-
periment. )

What you'll need: an empty shiny can
water
small pieces of ice
thermometer
spoon or stick

How to do it: Fill a shiny can about half Full--
of water. Be watching for the first sign of
condensation. Add a small piece of ice and
stir gently with the spoon until the ice has
melted.- Continue with small pieces of icé‘
until the first sign of condensation om the
can apbears. Record ‘the temperature! This
temperature is ‘the dew point - the temperature
at which water vapor beging to condense.

Dew 1is one example of condensation.

* Note: Do not stir with the thermpmeter.
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CONDENSATION
DiGesT.

{
I. PREPARATION : : VOCABULARY

The following materials are needed: eondense
a glass ' water vapor
an empty shiny can dew point
,water ‘ )
_small pieces of ice
thermometer
spoon or stick

L II. STUDENT ACTIVITIES

.Activity: Determine how cold amobject must be for moisture to
condense on it. ) '
1 ‘

Fill a glass with ice and water and agk students to note what hap-
pens to the outside of the glass,and to the area where the glass was set-

ting for a few minutes. s
This experiment follows several questioné for .the students to think

about, then answer orally in discussion or in writing gs part of summary
activity. @ . .

~

.

If you are using SCIS in your science prégram, much of this materi-
al 1§ covered in Part Iwa, The Water Cycle. You may elect to do';he act-
ivities described in that chapter, or may review the essential coricepts
if your class has completed this section already.-

o

SUMMARY .

Answer the following questions orally or in writing:

1.~Why dre there drops of water on the inside of a 1id that has
covered cooking food?

2. When your family goes riding during a rain, what happens to
the inside surfaces of the closed car windows? .

3. How cold does an object have to be for moisture to condense
on it? ‘ =




Student Activity 1.6
o

1T,

‘Do they perspite? Afe the leaves of plants Sources of .

off to the air as water vapor.

R SWEATY PaLnms .
\': OR '
& N\ LEAKY LEAVES

N

QUESTIONS

" What happens to all the water that plants absorb?

water vapor? How much water does a plant lose through
its leaves?

NIScussIoN

About 90 percent of the weight of the living tissues
of most plants is water. Transpiration is the loss of -~
waker vapor by a plant. Water takeft in by the roots
flows™up into the leaves and evaporates. It is given




&

i

;

WHAT To DO - R

ties

A4

"{ How to do it:

ADDITIONAL THINES TO_THINK. ABOUT.. .
oLl

17

What you'/ﬁ need:
. -]

&ny plant.
- the pots.

o+

|Fo,answer the beginning questions, do ‘the activi-

below. . ,

-
.

1), -Are the leaveéjég plants sources of water vapor?

‘ ’
2 potted geranium plants
. 2 plastic bags
e 2 twistees or twine

Remove alﬁe leaves from one of
‘the plants. Do not remove any leaves ﬂESE the
other. Then pull a pldstic bag over each plant. -
Tie the bags firfily around the stems near- the
soil.  Put the two plants where they will get ‘,
light, but ndt direct sunlight. After geveral ’
hours, examine the plastic bags. How do they
differ? How do the plants themselves differ?
What might have caused the conditions inside /
the bags? Have you seen similar conditions
, inside a terrarium? (STEM-6) - -
water does*a plant ldse through its le‘xes?
- ’ o
Devise an e ent so that you weigh a plant each
day to figure out uch wa s being lost.
Some of the water loss might m soil’in the y
pot you might also set up a t of soil without
Remember to weigh any water you add to
Record your resulkts on a thart or grapb‘

How m

N

“

»

A trehmendous amol t of waterle;aporates_from the
leaves of freen g%hqys. About 50 gallons of *
water can eyter the dir each day from a large
tree. Hbw many trees are there on your sch091
ground? &How many gallops of water vapor might * -
they supply to the air?  Thi of how much water
vapor would come from a large forest %n a day! .

kY

On a walk from the mountains through a forest to
the, sea you may notice differences in.botls the
scenery and the weather. . What might some of

these changes be? Where would you be'most likely
to see «fog or feel damp? .
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T 1.6
| Leaky Leaves ‘
: DigesT
< b ’
I.  PREPARATION VOCABULARY
1 Each group vr individual should have X transpiration
//, _the follpwihg: ' - ’
. " 2 potted geranium. plants
2 plastic\bags
J 2 twistees or twine ‘
L
IT. “Stupent AcTIviTies : *
R — . )
’ Question: What happens tJ all the water that plants absorb?
s ¢ . s

_*%\ Conduct -two experiments: -

‘how much water a plant loses through its leaves.

the same kind of soil.
place.

- .

the first designed to find aut if the
leaves of plants are sources of water vapor; the second to find out

* * *

’ ) ' - AN .
. *  In doing this activity, be suresshe following points are brought

out: 1) Soil 1in the pot without a plant should be watered the same
as Joil which a plant is growing. 2) Both pots should, contain

3) Both pots should be kept in the same

[

-

I11, ‘SGMMARY h
- -

-

.~

. Explafn and give support for answers to the above questions. A chart
, ‘like the following. could be used to record results in activity 2.

. = -
sunny or. |ReLt With soil and plant pot with soil water
date clozd . water lost by * water lost | 'lost by
y weight t and soil | weight by soil " plant
. N & :
.
" A

k4




t  Student Activity 1,7

’

PcTiviTy
\

Above is a sketch representing Oahu. Think about the «
water cycle. Everything needed to complete the jpter cycle
is' evident on Oahu. Find those necessary things/in the sketch
above and label then. -

» o -

Discussien : \ ,
- - ’

In many places the things necessar? for the water cycle
and all the various stages of the cycle occur too far away for
students to be able to visualize all 'the components at once.
You are lucky! You can probably see gll the components of the
water cycle by simply going outside and looking around you.

QUESTIONS OF ASK

‘

Are there cfbuds in the sky? Where did these clouds
come from? Where are ‘the clouds? Does rain offen occur there?
In what direction does the wind usually-blow? Which side of
our island receives the most rain? -

’ -

WHAT T0 DO L 3 Y,
v - ¥y

Each ©f the things you labeled in the sketch contributes to

‘the water cycle. Complete the chart below:

L4
L g
-~

Necessary condition ]> What process happens

v




~

Using what.you know about the watet cyEle, predict what you
think the rainfall pattern-on Oahu might be. Which areas will re-
ceive the most/l2ast rein? Why? .

[ ’ {
ADDITIONAL ACTIVITIES.

Play the gape ''Home Before It Rains"\

. ) .
i .
5 B > -
. a -
PR
?
-

#

&
. - \ .
~ x Ay .
-\ e
S .
/ -
/\1 Q
‘~ 4
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»
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. Wit 37 Rain Topay? ’
- - DrgesT :
. . R
I.  PREPARATION ' : o VUéABUL?RY Fen
No preparation necessary. -8 Eoﬁﬁonen .
. CoL '£\ visualize
T, ) water vapor
P ¢ , N predict h
i - ‘ N b
‘ * ) .
. ’ .
., ' : Y "
. _ ) vy L
II. STUuDENT ACTIVITIES -
Activity: Find the water cycle components in the sketch and
label them. - L. e g
- p
1. Students will label components of g.water cycle as ndn .
the task card sketch. Sy - .
2. Students will construct a chart showing what process occurs
when certain Fonditions are present. ¢ i :
3. Students will predict rginfall pattern for Oahu. Lo
4. Students w}ll play the game "Home Before it Rains". 1

T

2

.leeward (lee=sheltered from the wind) side.

SUMMARY R < ‘ ,
The chief causes for variation in rainfall are'lecation:\altitude,

distance from the sea, and. character of the land. On slopes that are

exposed to ocean winds, rainfall is generally abunddnt. In the case’of’

Oahu the trade winds generally blow from the northeast causing the rain

té fall on the windward slopes. The lee side in the rain shadow.

The moisture has already been dropped by the time the clouds réach the

44 .
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J GAME: HoMe BeFoRe 1T Rarns
DIREIQTIONS

2-4 players )
1 judge s

»

'Equipmernit:

colored markers

die

‘game board
question.cards (shuffle
judge's answer gheet

How to'Playg

[} . v
Choose .a marker and place it on “'Start':
Rall the die. The number on the die indicates-how many spaces
you may Aadvance. , -
' . '
Before a player may move his/her marker, the player must first
draw a question card and correctly answer the ,question. ‘'If the
player ans&ers correctly, the player may move the number of spaces
indicated on the die. If the player does not answer correctly, the
marker must remain where it is until the player's next turn. :
- - - ¢
Judge: Using an answer sheet.(provided), the judge will decide -
whether or net players answer the questions .correctly.
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. QUESTIONS FOR GAME  CARDS

The amount of water on ouf planet ﬁever changes. True or False? (True)

-

What 1s the name of the process that causes water to move from an ocean
to a cloud? (Evaporation).

Water evaporates at the same speed all the time. True or False? (False)

What factors affect the rdte of speed for evaporating?
(Wind, Sun, Temperature) <

The water that is found ip streams, lakes, oceaﬁs and ponds is actually

the same water found in clouds. True or False? (True)
r

Which do you think would evaporate first: A drop of water on a sunny
window sill or a drbp of water on a desk in a closet? (Window sill)

Could it ever rain without evaporation havingetaken place? (No)

The amount of water on thé Earth never changes: True or False? (True)
All systems must be visible. True or False?. (False)

Is the Earth an open systém or a closed system? (Clésed)

Name 3 different systems.

Is a terrarium an example“of an open orﬂclosed system? (Closed)
What do the parts in a system have in common? (Each part'haé a function
and all work together to make the whole system-work.)

Is it possible that the water you drank yesterday was the same water -
once used by a dinosaur? (Yes)

.

What do we call .a process that repeats itself over and over again? (cycle)
The water cycle was invented when- Robert Fulton invented- the steam engine.
True or False? (False)

f T ’ .
Can cycles be broken? TYES) .

-

- What does recycle mean? (Recycle is to restore an object or material 80

‘

~

that it can be used again )
Give an example of something that can be recycled.

Watef, in some form, can not exist everywhere on our planet. True or
False? (False)

- - ——
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As water moves through the water cycle, it changes in form. True or v
False? (True)

Name 2 things that may happen to water after it fallé as rain. (Run
into streams, soak into ground, absorbed by plants, etc.)

Which is there more gf - fresh or salt water? (Salt)

-

Is the Earth mostly water or land? (Wa§$r)

. . . /
After it falls as rain, how does water get baék up? (Evaporation,
Transpiration) . ‘ N

-

~

Why is salt water much less useful to human beings? (Can't be used in
its natural state, ie., non-drinkable)

Complete this sentence: The loss of water vapq;,by a plant is called
(Transpiration)

- Most of the weight of the living t1ssues of most plamts is water. True
or False? (True) . . . ~

~

Name theéplant ﬁart through which ttanspiration occurs. (Leaves)

Water taken in by the plant's leaves flows into the roots ané'evaporates
True or ‘False? (False)
Does much water evaporate from the leaves of green plants? (Yes)

What is the name of the process that causes water vapor to changée from-.

gas €6 a liquid form? (Condensation) -

Why are ‘there drops of water- on the inside of a lidnthat has been covering
cooking“food? (Candensation)

What factors are necessary for condensation to occur? (Water,vaﬁor,
something cool)

?Irue) N

If you set a glass of ice water on a counter top JAn your house, what happens
to the area underneath the glass7 (It gets wet.) .

Humidity refers £o the amount of wateg vapor in the air. . True or False?

-

~

Complete this sentence: Dew 1s one example of - . " {Condensation)

Without oceans,’ it would never rain. True or False? (True)’

Gomplete thi@ sentence: The clouds in the sky are made up of
(Water vapo water droplets, and possibly ice crygtals)

.
[y [
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What part of Oahu receives the most rain? (The Windward Slopes)-

Does condensation happen before or after precipitatipn in a water cycle?

.h,,szefore)‘ . . X {'

If the wind comes from the Northeast and there are mountains with clouds
over them, where do you think the rain will"fall? (Mountains)

Pick 2 towns or places. on Oahp and tell which you think gets the most

rain and why? )




Student Activity 1.5
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- WATER AFTER THE RAIN .
I. QuesTion )
What happens to the water after it rains?
I1. Discussion '

Approximately 150 inches of rain fall each year on
Oahu. In your investigation of th&kgater cycle you have
learned that water is not lost but i8 used over and over .
and is recirculated in some form. Now think about the
water cycle and what happens to all that rain and see if
you can complete the matching ‘exercise below.

e . . )
WHAT TO DO - :
1. Look at the sketch below. Match the letters and the
numbers on the figure with the comments. -

As the moist air rises, it cools. Water vapor
condenses to form clouds. The clouds contisroe

to receive moisture from the incoming winds and

drop the excess moisture on the tops and slopes g
of the mountains. . :

N _B39- 5«2 . ',‘
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The water continues to seep through rock and soil

until it reaches non-porous rock or clay. The water
cannot pass through such a layer and begins to fill
every available crack and pore of the soil. f

/ |
A streay/carries un-off water down the slopes and
eventyally returns'it to the ocean. '
The leaves'and spongy top soil hold the water and
. keep it from running downhill until it has time to
soak into the ground.

LAY

»
L]

Water evaporates from ocean and land increasing the
water vapor in the air. .

A Wole dug or drilled below the water tablé\;iil fill
with water and result in a well, Water can be pumped
fro well or may flow from the well as a result
of ‘underground pressure. A free-flowing well is called

an artesian well. | 4

¥ Where the water table meets the ground surface, a spring
is formed. At the surface, water flows freely from the
spring, but may stop flowing if the water table drops
during a, dry season. Y

Water percblates through the porous soil and rocks and
seeps deeper into the ground.

-~

Winds carry thHe moist air up the slopes of a mountain.

The top level of the water reservoir is called the water
table. The depth of the water tabJe below the ground
surface depends on factors and changes during wet

dry seasons.

- The water builds up in the soil above the non-porous

layer forming a large underground reservoir.

Using a colored pen, pencil or marker, trace the flow of water
- from ocean water through the water cycle back to ocean water.

. ’
-~ -~

QUESTIONS TO THINK ABOUT ¢

1.
2.

What is the source of energy that drives the'qgter cycle? .

-

In what ways could the water in the water cycle become
polluted? \ -

b))

»




WATER.AFTER THE RAIN
t . ’ - -

. = ' '
Lo " DieesT . - "/

PREPARATION “. - .

VocABULARY ™ -

water cycle

. Each student will need a diagram artegian _
’ and matching statements. - ground vater
/ non-porous
- 4 ) porous
Le ’ . e ' A saturate
: / 5 : o . ® spring

- s g a *water ta e
- . well
“s ,{’A; .
. I, /STgJDENT ActiviTiks - ! ~

b ove

K Question: What happeus to the water after it rains? ﬁ
. / '
. 1. tudents will. lo’ok at the diagram and mat;h the letter
‘ and mmbers on-the figurg_yith the -explanat comments. jj
) 2. Studeﬂts will trace the flow of wdter from n water

-through the vater cycle.

!

/J
" /\./

- " >

I,

.
N

o

X o
SUMMARY '/’:

Rain that falls on the ground may run off or uway. be absorbed
1 e soil., This exercise reinforces the identificatiom of the

- various components of the Oater cycle.’ <

. *
v
The sun-.is the primary source of energy.driving Ahe water
cycle, the wind also jServes as an energy sourrc but the wind is

powerﬁ by the sua. P

” s - . . “ﬂ
For "questions toethink about” #2, it may be necessary #o

point out that pollu

on can occur at any stage of the cycle apd

not just be direct pollution of the water body.

Encourage thinking:

of diverse possjﬁgﬂities and stimulate discussion to encompass "_'

a wide range of hypotheses. ! . .o .

0 E2 - ~ * :
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WATER AFTER THE RAIN
i - . NoTes -

1 : ) ) ] ’ ] .

.

Angvers for marching:
L : .
.
4 " R As zhe’'moist air rises, it cools. Water vapor
. condenses to form clouds. The clouds continue
to receive moisture frpm the incoming winds and
. drop the excess moisture on the tops and slopes
of the mountains.
4 -
The water continues to seep through rock and soil
until it reaches non-porous r or clay. [The water
.- cannot pass through such a layer aptl begins to fill s
. every available crack and pore ozéfyé scil.
- 7 A stream carries-run-off water d the slopes and

N eventually returns it 5? the ocean.

.

1 The leaves and spongy .top soil hold the water and
- keep it from running downhill’dntil it has time to

soak -into the ground

- Water evaporates from
watér vapeor in the air.

~N

Qsegdfend land increasing the

A Y
b

A-hole dug or drilled below the water table will fill
with water and result in a well. Water can be pumpeq,
from the well or, may flow from the well as a result

of underground pressure A free-flowing well is called
an artesian well. . ‘ (\\

& , . a

Where the water table meets ground surface, a spring
is formed. At the surface, witer flows'freely from the,
sprimg, but may stop flowing- if ‘the water table drops

during a dry season. .

.

4 .
Water percolates through the porous soil and rocks and
seeps deeper into the ground.

Winds carry the moist air up the slopes of 'a mountain.

L

Ther?bp level of the wallr reservoir is called the water
table. The depth of the water table below the ground
surface depends on factors and changes during wet and
dry seasons.

~ a
The water builds up {n the soil above the non-porous
layer forming a large underground -reservoir.

.
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+

" QUiESTIONS TO ASK

———— . -
’ » \
. ] /’ *

0AHU"S WATER_SUPPLY
PRO&\EM . L

You have been elected Chief Public Relations Officer ,
of the Board of Water Supply. You've been invited to speak
to a sixth- grade class on the mainland about how Honolulu's
water supply is unique from that of most major cities.

After researching available information, prepare the speech
or report you will present. . .

’

- N
Discussion v

In many other citiea the water supply is primarily
surface water (lakes, rivers) and is made ready for use
by purification through filters, by.chlorination, by
aeration or a similar process. But in Hawaiil our pure
water supply was begun thousands of years ago.

=

The old Hawaiians had a saying: "Uwe ka lani ola >
ka honua." '"When the heavens weep, the earth lives."
What do you think this means? Do you think it is true?

What happens to all the rain that comes down? What
is the difference between ground water and surface water?

WHAT YOU WILL NEED__

a copy of "Water Supply" from Expldring Nature in -
Hawaii, Book V by:Sister Mary St. Lawrence, 0.P. or Rediscovering
Water by Tom Coffman available E;Qm the Board of Water Supply, City

and County of Honolulu

g6
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oW TO FIND oUurt o N

Now that you are familiaf with the water cyqle, read
"Water Supply" to discover what is different about the water
supply of our’ islands.

’

- . v b ~
How {d TELL ABOUT IT. ¥

s

Present your report .to the class using a chalkboard,

' overhead transparencies, etc.

_on land.

s

FurTHzR ACTivITIES

* Each year the earth receives moregthan. 3,000 inches of
rain., Of this amount #5% falls on oceans,‘whlle 25% falls
One-third of the raim that falls on the land runs
off through streams and rivers and returns to the ocean without

soaking into the ground.

The remaining, two-thirds percolates

’

-into the soil tosbecome ground water.

Using these figures construct some type of graph.
Share your graph with the class,
cC

On Oahu approximétely 150 inches of rain falls. 1If
we ‘accept that 1/3 runs off compute how much is added to
our supply of ground water.

™

LT
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~ 0AHU's WATER SuppLy -
. : , DicesT v
] I, PREPARAf/ON - - VOCABULARY )
- Each student or group of students will 'pﬁgification T
need a copy of "Water Supply" from Exploring _ filter =
Nature in Hawaii, Book V by Sister Mary St. Law- chlorination
rence, 0.P. or Reﬂiscovering,Water by Tom geration
Cof fman available from the Board of Water’ ] flume
Supply, City apd County of Hpnolulu. porous
: . ‘ vatershed
. N . ,contamdnage
N percolate '
water ta
’ .\’ dike .
: ) Ghyben- Herzhgrg lens
//’ brackish
i . . J skim . | "
* artesian ‘ =
L . ) caprock
reservoir
. cistern Ve
" - v"
o * 'S
I1. STUDENT ACTIVITIES
Problem: . After researching available information, prepare a speech or report
telling how Honolulu's water supply is unique.
1. -Students will read to discover unique water supply system of Oahu.
‘. v 2. Students will present a report to the class b ed on what they have
N lé‘rned about 0ahu's water supply.
- _ ) L
[T, SumMARY
' _ Students should ;! able to discuss with familiarity those components
that contribute to Oahu's“water supply
- &
1 t
23 ’
-B45- ’
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" 0&HU's WaTeEr SuppPLy - . \\—
3 - . .NoTtes ' ‘A

For further-ac¢tivities: < ¢

if 3600 inches of rain falls oh Earth
75% of 3000 = 2250 inches falls on oceans, . -
25% of 3000 = 750 inches falls on land '
1/3 of 758 inches = 250 inches runs off
2/3 of 780 inches = 500 inche¥ becomes ground water
‘S o . . . e
if 150 inches of rain falls on Oahu i ‘
1/3 of 150 inches = 5Q inches runs off
2/3 of 150 inches = 100 inches becomes ground water

S

-
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WHAT -YOU WILL NEED _ :
_""Water, Man's Greatest Need'" videotape
. blank paper
pen, pencil, crayons, markers or chalk
-~

_

Student Actiyitf 1.10

el .-

i ' WaTcH How 1T HAPPENS

[}

AcTiviTy , .

By watching a selection from the videotape "Water, Man's
Greatest Need" gan you put together all you've .learmed about the
water cycle and Oahu's water system in another way? -

[1. ‘Discussion ‘ =

The water supply here on fahu had its beginnings thousands
of years ago. To understand qur water system, it is necessary
, to §o back and look at the history of the formation of the Hawaii-
an Islands. Not until you are familiar with such words as glacial
mel‘,'dikes, lens, and caprock will you be able to really under-
stand what makes Hawaii's water supply sq special.

-B47-
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How TO FIND OUT .

Watch the 11 minute segment of the videotape that your
teacher is about to play for you. Pay particular attention
to the new vocabulary and to the concepts you have just
learned. - ' :

. =
QUESTIONS TO THINK ABOUT
1. What are things that make the water supply on Oahu
unigue? :
2. # Has our water system changed in .the last 200
years? If so, how?

3. What would happen to the water supply here if the
caprock suddenly disappeared?

4, Why are the mountain ranges here so important?

How To TELL ABOUT IT

With a small group, create a way to show to the rest of
the class that you understand the water cycle and Qahu's water
sytem. You may do this in a variety of ways using art, music,

‘drama, puppetry, language arts or whatever you think will make

the best presentation for your group.

-B48-
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: WATCH-How 1T HAPPENS

N

- 3 . -..4/" L,
. DiGEsT = g S ;
I. PREPARATION . VOCABULARY ‘
Before the students begin this activity, you glacial melt .
should have the equipment set up and have the video dike -
tape "Water, Man's Greatest Need" ready to begin caprock
playing from the beginning. Run the tape—-through " artesian .
counter #262. Additionally, supplies for writing lens
and art work should be-readily available. This vi- tunnel
deotppe can be obtained from the TAC office of the brackish water
Department of Education, Technical Assistance Center porous water
(548-6250) . . '

.

H—STupent AeTiviTy ’ ‘ . ,

" By watching a selection from the videotape "Water, Man's Greategit
Need" can you put together all you've learned about the water cycle and
Oahu's water system in another way?

The students will demonstrate an understanding of Oahu's unique
water supply by presenting to the c%.is art, music, drama, puppetry, etc.
to show water cycle and Oahu's water ollection ,system.

" The videotape gives background information on the island formation,
the coral reefs, and glacial melt that causes the rise and fall of the -/A
ocean. TWe tape explains the importance of and how the layer of caprock
was formed. It illustrates the Ghyben-Herzberg lens. The tdpe explains
how the hydrologic cycle, the mountains, the dike formations, and cap-
rock work together to complete Oahu's water supply.

-
i
- t

H X

I3
» . <A

ITT.  Summary

v

The students will form small groups. Each group wil] create a way
to demgnstrate their understanding of the water cycle and Oahu's water
system' to the rest of the class. This may be done using art, music, drapé,
puppetry, language arts or whatever they decide upon.

¢

The questions that should be taken into consideration by the studdnts

are: .
1) What are the things that.make the water supply on Oahu unique? .
2) Has ‘our water system changed in the last 200 years? If so,.how?
3) What would happen to the water supply here 1if gqf caprock sud-
denly disappeared? -
. 4) Why are the mountain ranges here so 1mportant?€

Evaluation should be based on their apparent BndérsEZEHTpg of the ,

materials presented thus far, including the'ngw information in the videotape.’

i
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Section 2 |

Use and Control
>

Instructional Goals K i )

. P
When faced with decisions concerning the use of terrestrial and extraterrestrial
resourtes, students will select practices developed in recognition of present
and future envirommental and human needs. '

Te -

~

)

Instructional 6bjectives

A . ! .

Name resources which are used and classify those .which are renewable and those
upon which people are dependent for.basic needs. . Sc, SS, N

Identify problems involving soil, water, air and plant life in the community
and suggest and 'defend possible solutions to the problems. Se, SS, H, N

Illustrate that resources such as 1rbn, coal, water and ninerals must be con-
served. . Sc, SS, Art .
Suggest political, social-and economic reasons for proposing laws about use of
natural resocurces. ) Sc, SS, H, ¢
Design a ‘dramatic production to 111ustrate~théndéﬁendence of plants and animals
upon water as a resource. ; _ Sc, LA, N

Cite examples-illustrating how water management and congervation practices have
affected the usefulness of land. . SS, Sc

Identify individual:and community practices that affect quality of both fresh
and marihe water resources. ) Sc, SS, H

Idgntify and map a local watershed. ) Sc, SS

Estimate the cost of water one uses per year if water costs 77¢ per 1,000
gallons.* - I

* Price data current as of November 1, 1980
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Performance Expectations _ )
(’~ -Identifies causes of local environmentalvpnoblemé._

v

{

0

N §

Conducts simple investigations to gain first-~hand information on environmental
matters. .

Identifies instruments or methods that can be used to gain.information about\g&:
vironment or to change an envirfonment for a desired result.

Identifies recreational opbortunities in both human-made and natural environ-
ments, .

Describes the-environmental factors which must be cqnsidered to’ conduct various
recreational activities. P

Names industries that are directly dependent orwgatural resources.
Explains the need for rules to protect the enyironment. ; -

Ldentifies state andﬁgederal government agencles\ primarily concerned with environ-
megtal management or control. )

A -
. L . S e

Lists a number of enyironmeﬁtal'factors which may affect the emotional or physical
health of human beings. )

Cites examples of negative and positive ways human beings can change the eﬁvi;on~
ment. : : E

- -

. . 7
Identifies+and describes environmental factors which influence the beliefs of
difference cultures. \ o

Identifies specific contributions one can mdke, to help human beings live in har-
mony with the environment. ’ , e

5

Essential Competencies

Use computational skills in situations common to everyday life.
Read and use scales on standard measuring devices.

Reach reaso;ed solutions to commonly encountered problems.
Uses resources foi;independent learning.

Demonstrate know!@dge of the basic structure and functions of national, state
and local governments. . . Ty

Demonstrate knowledge of important eitizen rights and ;Esponsibilities.

’ .
N . P . o

64
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Section Objec;::)s -

‘Idektify various water uses.
Le Lt ¢

v . . . / .
Become aware of the amount &f water required for various activities.

Il1lustrate the neéessit& for a usable (potable) wage£ supply.
. ’
élRelat\,water use to wager quality.
Practice classification skills.
G;aphyapd visuall§:fepresentAstatispical data.

Develop mathema%ical skills such as computation and measurgpent reiatiye to
problem solving methods.

Practice data collecting techniques and skills.

— . N -

. o
Use art as a means of communication.
3
Gain an understanding’ of Hawaii's unique water system history and regulations.
Become aware of the importance of water and the way it)affects our lives.
. . « . L]
. - Generalize about the nature and extent of the interrelationship between water
;- control and increasing varied demands. .
B * f
]
. 7 .
- 2
o 65 /

-C3- /

L

o




Student Activity 2.1

11,

" with readily available water.

WHAT TO DO

F00D

WATE R

THREE VITAL RESOURGES. - .

QUESTION -

. Of 'all the rain that falls“in our country, about
7,500 gallons each day for every man, woman, and child. .,
in the United States is available for use. The United
States is well blessed as compared with most—Countries
of the world. What do we do with all this water?

¥ .
Water 1is éeréainly essential for survival! You
know that all the water the Earth ever has had or ever

will haveils the same water we now have. A large amcunt
of water is required to.grow’ the food ye eat. Without

Discussion

--an adequate supply of water, we could not feéd our popu-

lation. In many ways our lives and health depend on
water for washing. An enormous water supply is required
in order to maintain busi@gss and 1ndustry
Qur military and defense systems must ‘be furnished
We use water for recreation.

We ude water around the home, too. ~

(. ‘
List as*many ways as yOu can_that show how water is

used. Work with a pjgtner, ou 11 You might check

the yell ages of telephon directory to see if there

are busjfiesses or.industries ghA{ use water. N

»

) @ “'8()‘ ' N
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How TO TELL ABOUT IT

1) Ask your teacher to“put a large sheet of paper
titled "Water Uses" dn the board. Each student can then
add to the list any water use that is not already written.
Leave this list up during the day. How many uses are

listed by the end of the day?
2) Illustrate oné use of water. Make your illustra-

tion‘colorful. Everyone's illustrations may then be used
to make a large water-use collage.

QUESTIONS TO ASK

Are all the uses essential? Is all water used for
or by people? How many of the uses.are ones that you
personally use?

ADDITIONAL ACTIVITIES

1) Using your list of water uses, think how these
uses could be grouped. Rewrite your list as you group
the uses. Working with a partner might be helpful.

2) If water use is grouped ‘into these categories:
public, industry, agriculture, and other (including
military), estimate or guess which group on Oahu uses the
most amount of water, the second most, etc.

3) After guessing about whidh group uses the most
water, your teacher will give you the actual $ratistics,
Using those figures, construct a graph. ,

EXTEND YOU&_THiNKING. - .

1)“*Wﬁ; do you suppose that use of water in factories
is increasing more rapidly than home and city use?
2) Is it possible to inc¢rease the amount of water
available? Explain your answer. -
9

.

—
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' - WATER IS ESSENTIAL FOR SURVIVQ_ ,
. ¥
o - . DIsesT -
. s ! .
A4 L PKEPARA‘I’IDN > VOCABULARY
Title a large sheet of paper "Water Uses" .esSential
and post #fi a central classroom location. . K ‘
= 2. Provide a'large sheet of paper, posterboard,
etc. for group "Water Use' collage.
» . .
v . ) \ >§
A ri I— b \/
II. StupeNT AcTIVITIES )
4 Question: What do we.do with all the wdter that falls as rain?
Students: S
(' -> 9 .
N 1. List ways-water is used.
\ b2, Comptle ‘a clasd list c;f.'wa’)"s water is used.
) ‘3. Illustrate one use of water. .The clasa_\ illustrations (—
* wilk be uﬁed in making a collage. >
I ’ Q M — ¢
<‘ | ( A ~
I11.  Summary
Which of the uses of water are eSse 1517 Should some uses receive
higber priority” Which-ones? Could more water be made ,available? 1If
*%c,"how? ~Would water use detefmine the water qualit:y needed? .
. B a’
' t ~ .} .
- N ‘ r %
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 “WaTER 15 ESSENTIAL FOR SURVIVAL
NoTES’

For additional actfag;es, these categories might be used:

.

Public, Business and Industry, Agriculture, Military.

The actual statistics for Oahu show that of the water used, 27% is
used by the public - including businesses, industries, tourists, small
farmers, private homes, etc.; 7% by the military, 7% by private systems;
60% by sugar cane growers. These figures can be u§h€uu§sthe basis for a
bar or pie graph. These figures are based on the amo drawn from the
Oahu supply. However, sugar .cane plantations are.not governed ‘or metered -
by the Board of Water Supply. As an alternative way of looking at water
consumption: 410 million gallons are used per day; approximately 170-180
million gallons is used by Board of Water Supply customers, 230-240 million
gallons is used by sugar growers. To more closely look at the amount
used by Board of Water Supply customers there are these figures: Ve

Single family residences < 41.6%
Multi-~family residences 17.4%
" (apartments, condos) : : .
Commercial . 13.5%
@ . (stoges, shopping centers) -
Hotels™ (tourists) . 5.6%
Industry - 6.5%
Military ‘ 2.7% .

U.S. gov't - Federal Buildings ' 0.1%

tate government 5;17&0%

ity government 7 3.2 )
griculture, . - 1.8% -

(small farme nurseries) . ‘ .
gious ' > 0.6% \\J///



Student Activity 2.2 |

I1.

" of.our blood is water.

Py —

%

WATER, OMR 2ND MOST VITAL RESOURCE

-~

AcTiviTY - -
LN

. Find out how much water you need.

Figure out how.much water you consunme.

DIScussIoN

amount of water/each day to stay a- @
live and healt y. Seventy to ninety‘;dr’“"
percent of our_body weight is water; 83%
This compares

to a jellyfish which contains 95% water.

or a chickerr which is .about 74% water. We .
can lose dp to five pfnts of this water
each day through exhalation perspiration,
and urination. If the water we lost from -

We must djnk and eat large‘ 9L%<

our bodies is not replaced, we cannot survive for longer than 5 ‘days

v . //7

Problem
How much water has about
do you eat and ? of v
drink? water _
/\\ ‘ )

has about [

N * 5 [
Y
@ — pof bater

)

’




- )
*  WHAT TO DO ¥

A4
1) Weigh yourself, then calculate the percentage of water weight in
“your body. You lose about 5 pints of water from your body per day and ¢
must replace it with water consumed in food and beverages.
What percent of your body's water weight do you lose each day?
What percent is that of your total weight? (Hint: you will need to find |.
out how much one pint of water weighs before you can do this!)
° 2) Most of you probably do not drink 5 pints of plain water each
day, yet you do replace that much water in your body somehow. How do you
do it? Where does all tHe water come from? Almost any food you can think

¢f contains some water, even things like cereal and bread which seem very
solid.

How To po 1T

Keep a record of everything you eat and drink for 2 days. Make a
list of these foods and estimate how much water they contain. "Juicy" foods
such as apples, celery, potatoes, lettuce seem to contain alot of water, and
they do. A tomato is about 85% water, pineapple 87%, corn kernel 70%, sun-
flower seed 5%. To figure out how much water is in the "watery" foods you\
eat, first put them in a measuring cup and record the amount before you
drink or eat it. To gstimate the water content of other foods, you should
cut off a littlerpiece of food, place it on a scale platform and record its
weight. Then leave the food for a few days or longer to dry out. For fast-
er drying, place the food in an oven set on a low tedperature. Heat the
food slowly in the oven for several hours. Weigh again, and compare the
"dry" weight with the ariginal weight. Where did the rest of the weight go?

What percent was water? From your record, how much of. all you ate and drank
was water? )

[
*

How To TELL ABOUT IT

. b
¢ Construct a’chart, table, diagram or graph to\bhow
what you(é;und out in activities 1 and 2. Present it to

the rest the c¢lass or display it in your classaggm.

QUESTIONS TO THINK ABOUT :

1) Combare your daily activities with thc;se O “ 3
of your mother, father or friend. Who do you
“7 «
Es » .

think needs to replace the most water? Why? -
2) Can all foods be dehydrated? ~ [

What are gsome advantages of dehydrated

foods?
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T 2.2
: 5
WATER, our 2ND MosT ViTAL Resource.
DigesT , : .
- . ’ \
I.  PrepArRATION ¢ |VOCABULARY
The following materials/equipment should dehydrated ‘
be obtained or made available: = lpercent
* @€ pint container
. water . i .
¢ scale (Possible arrangements c de to
borrow nurse’s scale or to have stu-
=, dents go to office to weigh themselves.
If neither is feasible, ask students
L to weigh themselves at home.) : )
- balance scale
measuring cup,

II. STUDENT-ACTIVITIES

Activity: Find out how much water you need.
water you consume.

Figure out how much

~
&

1. . Calculate percentage of water weight*in your body,
2. Compute the amount of water consumed daily in foods and beverages.

These activities will involve weighing and measuring. Math skills
such, as graphing, computation, estimating, measuring can be emphasized.
Nutrition education is a natural follow-up to keeping a food diary. Artwm
can be encouraged in the preparation of the summary‘ project.

1
Many o) the investigation activities can be conducted at home, then
shared with t§e class, if limited time is.a factor.

. .

- -=&Fercent of Water-in Certain Tissues

' / _£
Animal ‘ . [ 7 Water Plant yA Wate>\
Jeklyfish (total) 95 «| " Tomato 95
Chickgp (total) 74, Pineapple “ 87
Human being: ,blood 83 . Corn kernal 70
Human being: - tooth enamel 2 " Sunflower seed 5

"‘\

[T1. SummAry

Students should construct a chart, table, diagram or graph to show
ndings of activities 1 and 2. Present it to.the rest of the class or
isplay it in\the classroom with the ones othezs have made.

A ' ‘.

1 —=—

-Cl1-
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Student Activity 2.3

150 GALLoNs A Day?

WESTION

How much water is used for various
purposes? How does your town use water?
How do you use water?

Discussion

Begin with yourself. Keep a record
-of your daily use of water.

AUESTIONS TO ASK

How much water do I use when brushing
my tceth? How many times each day do I
brush? How often do I'wash my hands -
How much do I use? How often do I flush

the toilet?
-

NHAT To DO

X

1.  Think of all the ways you use water
. each day. Make and complete a chart similar to tle following:

Activity Amount of | Frequgncy of | Total amount |-
performed | water used activity of water used

»>

(hints: . flush a toilet - 5gallons
tub bath 30-40 gallons
shower bath 20-30 gallons)

Mark each activity you con-.
sider esgsential with a

check mark.

Compare your results with
another member of your class.

-Cl3-




2.3

. ™

ADDITIONAL ACTIVITIES cL

1. Using the figures obtained from #1 in “What to Do" d8termine
‘the average water tise per berson in your class. Using that
average how much wdter would your entire class use? Your ,
school? Your community? Oahu? .

[ ) [

2. Figure out the amount of water you have used thus far in your

lifetime. Is the amount of water used related to age? Would
7 an older person use more/less water than you do? Explain

s 3 in small groups, devise a quéstionnaire to use for

\‘\ ving the people in your neighborhood about water use
and{amounts used. After completing your survey, work with
your group and report your findings to the class.

4. ,An "average' city uses 70 million gallons of water each day.
If each person in the United States uses approximately 150
gallons per day, how large is an "average'" city? Is your
city average?

e

EXTEND YOUR THINKING

1. List some ho?f uses of water which were not common 50 years
ago.

2. Why do you suppose urban families use almost six times as
much water as farm families?

3. When did plumbing become common in homes and apartments?

4, Were there large cities€before plumbing became common?

-

L]

-

- ‘ ﬂ,a//

-Cl4-
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- O

150 GALLONS A DAY?

DiGeST .
I.  PREPARATION ‘ VOCABULARY
This activity requires very little teacher pre- - frequency
“paration as students will be conducting investigations
' to obtain most of the information.

L

II. STUDENT ACTIVITIES

Question: How much water is useqd daily, for various purposes?

The students keep a record of their daily water use. They should
think about and discuss how much water is used brushing teeth, washing
hands and flushing toilets. As an activity, they will each make a chart
that shows all the data they collect, then compare results with other -
class members. When the students mark the activities they consider es-
sential, they are beginning to evaluate their personal water consumption
and make some value judgments. At this point, it would be helpful to
interject questions and stimulate discussion about the things that they
took into consideration when making their decisions. This may be ex-
tended to a discussjon of school, community 'and island water consumption,

and may dnclude surveys that students can conduct in their neighboirobds
as home assignments. .

HI. SUMMARx

v Students share the information they obtain independently or in
small groups largely through the use of charts and discussion. This
activity is designed to promote consideration of the amount of water con-

<;zm8d in normal daily activities, and to raise students' awareness of
eir priorities for personal consumption.-

(D )
~C15-




T 2.3

®
’ H

| 150 GaLrons A Day?
. NoTES )

’

Below is a list of some examples of amounts of water used in normal daily
activities. It might be interesting to allow students to estimate how
much’ each activity takes before sharing these figures with them. Once
they have completed their charts however, an interesting comparison can be
made of the amount used "normally" and the amount used when an attempt to

conserve is made.
-?"-‘v

- A R WATER B
'CONSERVATION. ..

R e .
Sl A e ol
e ;;;Somethlng TO g i; ;
e3ar R :, \u‘J‘ ki '"
<A#%5Think About.

» '~..’ ’r.—f:,

39 % &_.ﬂ:_&;;:; Some Revealmg Facts To Hel You -t’g.';
G R TR SAVE WATER SIS gl
. NIV
, Y ExAM : '-. _NORMAL - .77 . oousenvmou s
E |25 EXAMPLES - | T RUSE _q;, TUSE v |
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<
ﬁ\s
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[
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-
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. PR kA
- Top RunMng (A 1" Wash and Rinse in V}; ::1%
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" . S
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Student Activity 2.4

I,

WATER
Use AT
" Your ScHooL

¥

]

QUESTION

How much water is used by the students in your school each
day?

DISCU;SJON

You have thought aboul the ways water is used and you
have found out how much water you use. Let's now try to de-
termine how much water is used by the students while they
are in school each day.

WHAT TO DO .

. .
Make a survey of the amount of water that the students
in your school u each day. To begin with, you may want to
limit this just o0 the water that s drunk.

How TO DO IT .

Assign a numbér to each drinking fountaip 'in your
school. First find the average amount of water used in one
drink at each fountain. Then collect data on the number of
students who drink +at each fountain. Calculate the total

-amount of water used for drinking at each fountain.

\

_J

. - ]
; 17- (a0




How TO REPORT 1T

Complete a chart such as the following:

Average amount
of water used
for one drink

Fountain
number

Number of drinks
per day.at

- each fountain

Total amount of
water used at

* each fountain

-

~

ADDITIONAL ACTIVITIES

~

3

1.

. How much water is used for other purposes throughout

your school?

Using this same method, yeou can collect

data on water used for washing, classroom activities,
restrooms, custodial, cafetéria and school yard use.

2. In your investigatio;s, did you observe any water
being wasted? Was water left running wﬁén the tap
should have feen turned off? Think of a way to find
out how mdch water is wasted by a dripping faucet.

3. Make posters to be placed near water sources urging
conservation. ’

é

~-Cl18-
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T 2.4

WATER USE AT YOurR ScHooL

€

¢ DrgesT
I'. PREPARATION ' VOCABULARY
' The class will need to be organized #nto groups . calculate
or teams of 2-3 students each. Each group should be data
assigned a drinking fountain to monitor. If possible conservation
a copy of the school's water bill showing the amount custodial
consumed would be helpful. Additionally, prearrange-
ments might be made with the custodial, cafeteria and
yard staff to use them as resources for students in°
their investigation.
e - -
]

IJL S

r

Question:

TUDENT ACTIVITIES

How much water is used by the students in your school each day?

Students will-‘make a survey of how much vater is used by the

1,
students in tﬁfir school each day.
»

“n

Additional activities include investigating how much water is used
throughout the school for purposes other than drinking and the construc-

tion of posters urging conservation.

I,

T~—

SUMMARY

Students should report their findings by displaying water use charts
Excellent opportunities exist fo

or by group discussion and oral reports.
integration of whatever math skil}s are being covered as well as social °

studies, art and language arts.
sible when presenting and summarizing the activities.
<

Emphﬁsize as many of these areas as pos-

r

-c19-¢ Y
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. choose to show how

s . -

HHO CONTROLS THE WATER? ...

QUESTION e s

You know how important water is to our daily lives
and in how many different ways it ig used. The next
thing to consider is who owns it?

»

Discussion’
[

After understanding ‘the natural water system and the
ways our society uses water, it is important to begin

‘thinking about the way3 in which water is controlled.

Questions such as: Who owns it? How is it regulated?
must be asked in order to understand the water situation
in Hawaii today. -Water is so much a part of our every

day lives that it is often easy to take for granted; yet .

in Hawaii, we cannot afford to do that._. The amount we
have is limited while the demands we place on it are"
rising. There must be some way of maintaining control
of this precious resourge.

YHAT TO DO

1. Watch a selected segment of this videotape: )
"Water, Man's Greatest Need." As you are
watching, try to list the different ways
that water has been controlled in Hawaii.
When the tape is finished, look
back at your notesg compare them

with several other People, then'

make a list of as many things that
you all remember were said to be
methods -of control.

2. Trace history of water rights

in Hawaii. Make a time

line in any way you

water has been con-
trolled.

‘MM




2.5° : . : "

A -
v

QUESTIONS TO THINK ABOUT

1. Compare the early Hawaiian control of water with

today's modern ways. Which do yqu think is more

effective? gore fair? Why? . : —
2. Which of Hawaii's uses of_water seems most important?

Should that use be given priority water rights?
3. What are some problems with she present method of

water control in Hawaii? How might the¥ be solved?

> .

ADDITIONAL ACTIVITIES _—

a

1. Write, telephone or interview in person someone from =
the Board of Water Supply to find out more about
water rights and water regulation in Hawaii. .

2. Make a directory of all the, resources (books,
pamphlets, people, tapes, filmstrips, etc.) you .
can think of that would be helpful to someone writ-
ing a report entitled "Hawaii's water: . Who owns it?
Who regulates it?" o R

3. .Divide_into groups:and have a panel discussion or -
debate on the topic "Water should be free to every-

one in Hawaii!" You'lY need to do some “thinking B
and research before you defend your position.
- ~

4. Create some "commercials for public television"
ptretending that yoqﬁrepreéent the military, the taro
farmers, the Hawaii Visitors Bureau, the gemeral.
public or another group that you have found places
demands on Hawaii'$ water. Imagine this situation:
The present system of control and-regulation of wdter .
is being reviewed and a pew policy is going to be N s
developed to decide who will get how much water. You )
want to convince thé Board that your interest group

- deserves a greater percentage-of water supply. . Support”
+your position with as much background information as
‘ possible.

N

.

@

—
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. . “WHo (oNTRoLS THE WATER? . e ‘
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. " v 0 " PIGEST SRKE .
. L < ~ : i
T . / ’
I 1. PreparATION ‘ - i VOCABULARY
Videotape’"Water Man's Greatest Need" segment/coun—4,' artesian
o ter #197- 524r approximately 20 minutes., . ) dike :
= 'ki - - 4 head level
. ry jﬂv ¢ /‘ ’ ! Shaft-
.. Fl . . regulation .
. . A , . .
IT. STubent AcTiviTies b
i Question: Who‘pwns the water? ' . N
: v1. Students," as. they -are watching the videotape, willelist the dif-
' _ ferent ways that water has ¥een controlled on Oahu..
i 2. Students will construct a rime line showing when and how water X ~
‘| ‘has been coritrolled on Oahu. i N ’
.
i \-’ 5 ) B
. . ® , B 1 N
T .. w N [
. . b @
T L : RR . ‘ . / i )
$ I o é ]§
- \ B ’ ’ »
1. SUM%RY ’ : . ' o

¢ '"Questions to think about" shonld be discussed to emphasize the need

)

g
]
- N for future water decls¥ons - priority uses and regulation. . ”
L S 4 ' -
’ ) " . /// . . S
, . s . » ~ - o
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-WHo ConTrOLS THE WATER? _ -

e

Notes

1
I

1. Students may contact{Board of Water Supply ¥or information about
current'status of wat rights amd water regulation on Oahu.

2. Students may maké a resource directory listing sources of informa- T~
. tion about Oahu's water. .
o oy /
3. Students may debate the topic "Water shoulque free to everyone 9n
. Oahu'" \ . " r
/
\ . -
4. Stude may ereafe commercials fotr various groups demanding Qahu's
. yater. A LI ) : - .
, . : PN
. \ s -
. . e : -
The following items might be included on a time line: . . .
1580-1778 Early Hawaiian control. Watershed areas protected and - & N

controlfed by chiefs: The amount of water teken was deter-
mined by need. Taking more than allotted or depriving some-
one of his share was a crime punishable by de¥th.

¥

. VoL J

1778 Capt. Cook's arrivafl, and subsghuent vessels creat®d new.

. water uses and water shortages. . .
, ~ .

. i

1840 ‘ Streims diverted to cane fields.

) ¢ I3 L ] . .
1848 Pipe laid from- Nuuanu taro patches to the harbor to provide

water for whaling vessels.

0

1880's  First tapping of underg{ound lens; artesign wells drilled.

1890 Drought ’ . . .. "\
1895~ First public use ofd underground water.
1915 After the watar commission report and scandal, a new agency

headed by Fred Ort was established. Ort metered the water,
- capped wells, increased rates, imposed limits, sealed leaky
wells. LI

N L

P l920 Board of Water‘Supply'established. " .
@ . '
1923 ~ Drought T ' o //1 )
©1942-1944 ° Halawa shaft built, water skimmed from top of lens.

.

1916 g» McCanlis tappfd dike water; sold‘'water rights to cane growers.
(4 " . “
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1944-1945

1945,1947

1951

v

WHo CoNTROLS THE WATER?
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Military s
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LY

Ort appeated for establishment of one uniffed water
management agency.

» .
ort regired. Water management st)1l same today as 1950's.

, .
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' Sectidﬁ 3

Distribution

Instructional Goals

. -

When fgced with decisions concerning the usé of terrestrial and extraterrestrial
resources, students will select practices deéveloped in recognition of present
and future environmemtal and human needs. N . B

¥ Y - ‘ ,
Students will examine optional courses of action and their cons®quences for im-
proving the duality of 1ife and will suppdrt those that will provide op timum

short and long-teirm benefits for sociéty and the environment. .
. . - * N ~

~

~

Instructional Objectives . ) ‘ i&

Cite examples dllustrating how water management and conservation practices haveW®
affected the usefulness of land. 85, Sc

Identify individual and community practices that affect quality of both fresh
and marine water sources. . Se, SS, H

' 2 ° - -
Illustrate how delay increases the cost’ of cleaning up water.

o/ SS, M *
/

Observe and describe the steps that are necessary fo produce potable water at
the faucet in thé home (or. school). - . ) Sc, SS, H L

Identify local practices which affect the beauty of the dommunity. .
‘. ' N Sc, SS, H, Art, HS

»
~ ¢

" .Give examples of steps which might be taken to prevent or minimize polld?ion'
3} some-of the following: self, family, neighborhood, industry, towns, citjes,
ountries, states, federal government, United#Nations, nations of the world’
' ’ ’ 9 Sc, SS, H, C, V

s

List\the uses, and abuses of matural resources observed du ing a recent field
trip. @ *ﬁ" b s H, Sc, SS, C

s

b . . fowT . -

Performance Expectdtions

v - s

. Explains the effects .of environméntal chQﬁges on recreational opportunities. |

\\\_// Conducts simple investigations to gain first-hand information on environmental -
matters. . . ‘ . . . X

(:/‘Ei’ s exa@pIes of occupations that are primarily concerned with the study or
conkrol of specific environments. ’ .

1

Identifies causes of local environmentallproblems.




Describes the impact of various‘industriés on the enviroqﬁent. -

Cites examples of negative and poé&tive ways human beings can change the en-
" vironment . /

L
L

»

Esdential Competencies

el

Communicate orally in situations common to everyday life.

Demonstrate.writihg skills commonly used in daily life.

Reach reasoned solutions to commonly encountered problems. 4

Use resources for independent learning.

Identify the training, skill and background requirements of a least one occpa-
tion in which the student is interested. r

Demonstrate knowledge of important citizen rights and responsiblilities.

.

9

Section Objectives

-

Gain an yhderstanding and appregiation of the technology ipvolved in the water
delivery and disposal systems.
. ‘ i

Gain an appreciation of the complexity of the water delivery system.

/

., Develop skills in research related activitiesw

\
Develop skills in report writing. “

A
Develop skills in model making.
J

Develop skilis in oral presentation.

‘Develop skills designing and Tarrying out assignments on a groun basis.




Student Activity 3.1

-

Our WATER SuppLyY

QuesTION
1)

How does Hawaii get its water?

Discussion

* The article "Water Supply" was published in 1961. Since
that time, 18 years ago, many changes have taken place. The
population has increased - especially on Oahu and Maui. Has
this increase had an'effect on the-supply of water?

" ACTIVITIES ~ /

~

1) This class has been chosen to revise and update the ’
J material in this.article for inclusion. im a new hook
on water supply in’ Hawaii. To keep the assignment
gsimple the class isgdévided into several groups -
based on the sectio ssign#nts Each group is re- l
sponsible for -editing the material and for the accur-
acy of the 8bntents. Include new diagrams an pictures
if necessary. he materials in the room,8t
library, and talk with the Board of Water Supply.




>

2) Section assignments:

Group 1: Dikes
Group 2: Lens
Group 3: Halawa Shaf£
. Group 4: Artesé;n Water
- Group 5: Purificationm
Group 6: Hawaiian Wells
Group '7: Other Islqnds .

3) Combine the articles written by each group into a new

"Water Supply' article.

there been much change?

4) Compare the new article with the 1961 version.

If so, why?

Has

' s —
-
. ®
; |
Y
. X
. A
“ g b t
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, ‘ T 3.1

DiGesT
PREPARATION o . VOCABULARY
Materials: purification
Water Supply reading booklet - taken from conserve
Exploring Nature in Hawaili, Book V, "Water. artesian water
Supply" pp.40-47 ’ dikes
Materials/references from Board of Water Supply Halawa Shaft .

L

STUDENT ACTIVITIES

Ouestlon: How does Hawaii get, its water?
“ 9
Divide class into several wofking groups. Each group chooses or is
assigned one topic and prepares l@tews article for publication. Include
pictures and diagrams, if necessary. ‘

— - . - ——

Gféﬁpji» Dikes '
Group 2 - The Lens
Group 3 - Halawa Shaft
. Group 4 - Artesian Water
. Group 5 = Purification e
Grogp 6 - Hawaiian Wells .
Group 7 - Other Islands .
SUMMARY

1) Make'a7composite article from the articles written by each group.
¥ 2) Compare new information with the old. Has there been much change?
) If so, why? )
’

} Activities and discussion are based on Exploring Natyre in Hawaii, Book V
"Water Jupply" which, students have used previously. Each student should have
a copy of this reading. '

) -
You will notice that this article "Water Supply" was writteg in 1961.
Since that time many changes havt taken place. The population of Hawaii and
especidglly Oahu and Maui has greatly increased. Has this-increase had an
. effect on the supply of water? In recent years people have been told that
we must conserve water. Why? Are our sources of water running dry?

’

v Y
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"~ Student Activity 3.2

Y

(] ™

£

I,

QUESTION

How does it stay clear and clean? —

Discussion

. fountain has generally traveled a great distance to get

there. Not only has it traveled through a maze of
pipes, it arrives ag drinkable water, clear and clean.
How does all this take place?

ACITIVITIES ) ‘
1.

-d¢istribution system in Hawaii. Ask

FrRoM SOURCE TO SINK -

=

/ -
How does the water get from its source to our sink?

14

The water that comes out of the tap on the water

\

Find out the meaning of the following terms as
they are used in talking about water.
normal peak demand -
per capita consumption . .
water pressure ’
reservoir . 1
pumping station
gravity distribution
purification £
aeration
settling
filtering ’ .- .

Luo - 00 MO QLD O R

Have an engineer from the Board of Water Supply
talk with the class 4bout the water

[

the engineer to bfing along
diagrams of the distribution
system.

113
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, 3.2

3. Organize the class into groués. Each group should
design and build a model distribution system or make
a large scale drawing ‘to put on the bulletin board.

Within each group the following tasks need to be .
*done: ‘
Task 1 - design the system to.be built, ..
. Task 2 - collect materials needed for the build-
ing -.cardboard cylinders, PVC pipe
(if possible), garden hose etc. anything
that could be used. '
2 .
Task 3%- clear out a work area for the model or
if it's to be a drawing, make space avail-
able on the bulletin board.
lTask 4 - make a list of »the terms used in the .
distribution, purification process with
their meanin%§ to be displayed with the
model . N
Task 5 - build the model. ‘
’
SUMMARY
1. Digplay the model systems.
. '
2. Discuss the water purification system in more detail. =~ s
3. How do those people not living in areas on the water ) ’
' distribution eystem get their water? ) ) ’
. . » ]
ADDITIONAL ACTIVITIES

1. Do a detailed study of the water purification system.

2.

Look into %lternate water colleation and distribution

systems -

Ny

a. well water
b. artesian well

c. cistern

By
»

i




FrRom Source 1o SINK , /

/

. /

DiGEST Y,

—_— /

o [+ PREPARATION ( VOCABULARY /"

These materials should be. collected by engineer

‘ the students or made available: cardboard normal peak demaﬁd

"inserts .from paper towels, bathroom tissue per capita consu#ption
etc., straws of different sizes, misc. col- water pressure |

lection of hoglow cylinders of different reservoir i :
sizes to use Ior making a model water dis- pumping station;

. tributidn system. R . . gravity dlstrlbbgion -
purification )
aeration /
settling - |
filtering i

H
i
‘ ' ‘ ° 3i .
« i
v e ”~ - \ . i
I, OSTUDENT ACTIVITIES <
Question: How does the water get from its source to our water tpap?
. How does it stay clear and clean?
. )

Review with the class what they already know about water!ﬁlﬁawaii -
where it comes from and where it's stored until it's needed. Now the
problem to be considered is how it gets from these sources to tqe sink in
a home. The water Fhat arrives at the sink has probably traveled th¥rough
a large number of pipes qver distances of mahy miles, has been pumped up
the hill, if one lives on a hill, and has gone through a purification treat-
ment. This €eat is something of an engineering accomplishment in itself -
but combined with the fact that a steady rate of flow continues into homes, °
businesd%s, schools and fire hydrants the distribution system must be con-
sidered a marvel of technology and engineering.

If possible, have an engineer from the Board of Water Supply come in

» and discuss this with the class. - If~a speaker is not available,have students

. obtain through the Board of Water Supply some diagrams and materials showing

the distribution system. N
— W T
. i
~~
ITT.,  SumMary - ‘ .

" Students should be able to discfiss Oahu' s water distribution system.
Alternate water collectiop and digstribution systems could be investigated -

well water, artesian wells,‘ciqternq a . \




Student Activity 3.3

P
11,
4
’

How DoeEs WATER GeT To THE ScHooL?

L4

QUESTION

How does water get to the school? How does water ' -
get into the classroom? -

Discussion

R o~
When you turn on the faucet on the classroom sink, or

while standing in the shower at home have you ever stopped

to think about how the water got from its source into your

home or classroom? Not many people would stop to think

about the water distribution system; it's just taken for

granted -'at least until the sink backs up or other plumbing -
failures happen. In this activity we will explote ‘this !
water distribution system, and get some idea of how it

operates within the school building.

=

-

7
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ActiviTy

Divide the class in{f four‘groups:

Ay

Group l: Locate the water main leading‘into the school.

Locate the pipe taking the waste water from the \\\

school.

Group 2: Locate the water pipes leading into the classroom,

: or nearby sink. » Trace them backwards as far as
possible toward the place they come into the build-
ing. Make a rough sketch of this route.

Group 3: Locate a hot water pipe probably in the cafe-
teria - and trace this pipe backwards towards *
the place where it enters the bwilding. Make a
rough sketch of this route.

Group 4: Locate or draw a map of the school with the re-
sults of the findings of groups 1, 2 and 3. °

i | .
SUMMARY @

1. ‘Compare'your drawing with.the actual drawings or.blue-
prints obtained from'the school office or custodian.

2. Take a walking tour of the school's water pipe system
with the school. custodian - note such things as main
shut off valves, main pipe joints, water meter etc.

ADDITIONAL- ACTIVITIES .

1. Make a drawing of the water distribution system in your
- house and neighborhood. Notg the main shut off valve,
water meter, hot water system etc. L

Make a map of semething else ydu cannot see.




-’

How Does WATER GET To ScHooL?
D1GEST

gl

-

-y

PREPARATION . VOCABULARY

- The following materials will be needed: access areas

) water main

1. Map of school‘ water distribu— . blueprint
tion system - generally available ' distribution
in blueprint form through the main-
tenance or administrative office.’

Arrange with the custodian a tour of
the school’'s water, distribution sys-
tem. Th¥y custodian should, #f pos-
sible, lzéd sbis tour.

STUDENT ACTIVITIES
V4 :

*
Quest}qﬁ% How does water get into the school? How does it get into
» the classroom? - v

-

Divide the class into four groups as outlined on student task card.

Discuss with students what they know about how water gets from the
source into their homes. Ask if they have noticed the access holes with-
in streets or sidewalks that are generally covered with large heavy metal
rings. These covered holes (at one time referred to as manholes but since
women's lib are generally referred to as access areas!) are accesses to the
water mains, electrical systems, and gas mains. Each home and building has
one water main (one large water pipe) which carries the water fram a larger
pipe into the home. Once in the home, how does it ge} around? How is it
distributed in the school? Boes anyone recall seeing a water access hole
in the school yard? Where do the water pipe% come into this classraom?

How does it get from the larger water main into the room? These are the

questions to be answered in this activity.
c o,

—

SUMMARY

1. Compare the results of the class*work with an actual map or blue-
print drawings of the school's water distribution system.
- / ! .
Have the custodian lead the class on a tour of the school's water
distrihution system.- Utilizing the custodial staff in a teaching
capacity provides a way of' 1n£egrating career education in a very
natural way.. .. N\ -
* 1f students do the two optional activities, follow the same type of
comparison and ‘sharing summary procedure that was uqed in the above activit

Yl
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Stugent Activity 3.4

b

\

.

£ 4

IT, Discussion . .

©

-

U]

" QUESTION. K : . ' .

How is water used within thé\schoo$? - What
or who are the largest users of water in school?
How much does the water cagt? :

Look around your home and the school and notite
how many sources of water there are and how many uses
of water there are. How many times a day do you turn
on a faucet or use water in any way. What does this
convenience cost in terms of dollars? Are all these
uses necessary? In order -t
how much’we use water ‘we will investigate the uses

- of water within the school and the cost of this

oy

=

water to the taxgaver.

\v‘ ‘v
Discuss ways in which you can find out about
water uses in the school. '

AcTiviTy
1,

2. Design and make an inventory
of all the water uses in the
- * school building and school
yard. . .
“3. .Tabulate the results of

Wwater use inventory. Make Y

get ‘a feeling for how and

{

< a chart showing the infor-
mation.
. »
, .
- /
®
e ]
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3 B * ]
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. ’ LP\
’ SUMMARY
- . ; Discuss: ¥ : ‘ .
1. Wher?'do you think the most watkr is used? . )
‘ 2. VWhat ' soutces of watér night be turned off if
' / you had to cut back? ’ .
3. Could anything be dofe to\cdt down on water use
. . and thus water costs?
. . |8
, < v‘ . - , . . \
- MpbrtionNaL AcTIVITIE -

i. Record your own use of water for at 'least one
24 hour period. Are all these ysés necessary?

2. Look at your family's water bill. and water use. ™\
Are there ways you can cut back on water use?

-

v

\ <
!
( 1]
. -
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T 3.4
i

3 . ..‘\ ‘ £, - .
How WATER s USED IN THE ScHooL AND WATER CosT

( : | DrGEST .
[." PREPARATION : ™\ VOCABULARY
N " The following materials will be needed: , meter reading
. . ) ' tabulate
1. Ttansparencies of one to two of the -
_ .school"s water bills.
2. Map of fhe school or diagram to use.
with groups to show areas of counting.
. e
‘ o ‘ NN
STUDENT ACTIVITIES ’

I,

Qgestion: How is water used in the school gnd how much does it cost?

Show the transparency of the bills amd note the ratMer large cost of,
Note the meter Teadings and how much water

supplying water to the school.

wdas used in the two months time.
cation periods etc.
is uqed in the school?

*

1. Have students come up with ways they can find out about water use
(Ask principal, custodian or find out from them

in the school.
who might know.)
Y

2. _ On the board, on a chart
listing of all the water

3. Divide ‘class into groups

Pose' the question - How can we tell how the water is

' y

&

Do rates of use change much during va-

or with the overhead projector make a
uses in the school they can think-.of.

in order to make a complete inventory

I
v of all water uses in the school. Note hot water and cold water *
’ " uses. If possible show on school map what group will be going:
) where. ,
. . A ¢
I11.  ASummARY ' . v .

After ‘stedents tabulate the information Ehey optain and display ‘in a
chdrt or ther'visual form, pose open ended questions for thought such as -

a. Where is most water used? ' ) .
B - L

L. If you had £o cut out some uses which would you seleci?

‘c. TCan anything be done to cut down on the use/costs? ‘=

9% . - . [
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~ . Student Activity 3.5

" it, or where is "down the drain?" e

~ - ’

VASTE WATER SYSTEM
OR -
WHERE 1s "Down THE DRAIN?”

—~

"QUESTION - \

What happens to water after we us

~

DISCUSSIO@ o o

1

You've oftep Keard - and most likely'
have said to yodrself - "It's like throw-
ing moncy down the drain." It well may
be that the statement is true, but where
is "down the drain?" We have studied
the water tem within the .school - but
where does the waste water go?

-~




3.5 \ -
k] ' ¥
. ° ¥ . . ‘.
N ¢ : -y
i '] { .,
$- . - .
~  ACTIviTY A ;
.o & . — .
i 4. Divide the class into 4 groups. Each group will pre-
- o PaTE materials to present to the class/ on their ‘chosen
) . topic. Include pictures and diagrams and list advan-
v tages and-disadvantages. - -
e Group 1: Finds out where the waste water from ]
(‘~ the school goes and what sort of treat-
. ment it undergoes and where it's finally
B . ed. '3
. %+ Group 2: Prepares materials and information 'on a Y
) 4 primary treatment plant.
., Group 3: Prepares infofmation and materials on a
. secondary treatment plant.
: .Group 4: Prepares informatign apd materials omv -
-how a septic system works.
SUMMARY ‘ '
N 1. Each group presents its iM{ormation to the class.
2. List advantages and disadvantages of each form
_of treatment.
3. Arrange a classroom display using the information
d presented. )
) : C
) ) ’ A Y,
/
" ’ .
F r
(
\" . '
'
»
1)
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- . T 3.5
,—
WASTE wATER SYSTEM OR WHERE IS ”Dow~ THE nRAxN
r /
S DiGeST ~ C) . ‘
$ ) 5 .
I PREPARATIOM “ VoCcABULARY
’ - Matefials needed: ' . - primiary treatment
Diagrams of where the waste water. from the ' . secondary treatmont
school goes - probably obtained from maintenence ® septic tank
' department or Public Works Dept s, City and County . cistern -
Wast Mgt . Div. .
biagrams™or pictures showing types of sewage
treatment facilities used for the school's waste "
. 7 water. N
7 » . .
[T~ . STUDENT ACTIVITIES
h . Question:; What happens to wate: after we use 1t, or where is ‘
"down the drain"? zt ( )
1. Discuss with students -where they\think the waste water frot o,
) the schopl goes 5 MNst options.
2. Dpivide the‘class into groups
Group 1: Finds out'where the waste water from-the school .
. goes and what sort of treatment the school wa§;e
. water undergoes.

Group 2: Prepares for a class presentation oquhat a pri-
. » mary treatment facility does to the waste water.
\ -. . \ cr . . 4
\ Include advantages and disadvantages.
3.. Organize into groups and each group should design and build a
) model of water distribution system or make a large scale dfaw-
- ing to be put on the bulletin board. Within each group the
ro o following tasks need to be done: ' -
Task 1 - design the systed to be built
- ) Task 2 5 collect materials needed for the building - card-

N L board cylinders, PVC pipe (if possible), garden
. ’ hose etc. anything that could be used
Task 83 - clear out a work area for the model or if it's to
- . be a drawing make\épace available on thg bulletin
/ ) board .
. Task 4 - make a list of the terms used,in the distribution, A
purification process with ‘their meanings to be dis-
» played with the model
R Task 5 - build the.model
ENE ‘ ‘ t .
. , e L
‘ L4
L 3 ~
{ S
< [ ] IU-L




T3.5 T . D,

- T,

-

S1MMARY

1. 'Display model systems.

’ .
o v ‘ 2. Discuss the water purification system in more detail. ~ .
3. Look into alternate water collection and distribution '
syst -, . '
well water
artesian well : ~ - .
cistern ) ] . -
( ' S, O B ‘
: . fos
“§> ) ' o
-~ - \ .
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WASTE WATER SYSTEM - OR Wwert 1s "DowN THE DRAIN"?
) NoTes. | . : -

L] ! )

A ‘commonly used expression is "it's money down the drain'. We11;

just what does that meap - where is "down the drain?" Most of the

 water used at school #nd home is for caring of wastes. Drinking,
cooking and even lawn watering, accqunts for less water than is used
for washing babies and clothes, flushihg the toilet, runrling the
disposal in the sink, etc.

)
3

Most waste water is generally carried from homes and school in
the sewer system located under the streets. This sewer network loolfs
. » like a web of stream channels. Sewer pipes increase in size as more

pipes join, like a river increases as it flows downstream. The $hole
\J system may end up at:

1) a primary sewage tpeatment plant where it ¢ill be mostly
, purified by a series of filters, a gettling tank, and t
2§< clorinated.anﬁ dumped iyto\a streath or other body of watér.

2) a secondary treatment plant where even more possible pol-

J

. lutants are removed by.use of microbes which can break down _
. the organic matter and then it's dumped into a river or other
" body of water. .
3) in some rare cases the waste water might be directly pumped
into the ocean. '
Encourage students to make drawings and diagrams for their class
, presentations.
a ks )




Section 4

-
’

/\»,

Purification

Instructional Goals

~ . . o
When faced with décisions conggrning the use of terrestrial and extraterrestial
resources, students will select practices developed in recognition of present.
future environmental and human-needs. (2 ' =

v

- : *

Instructional QObjectives

Discuss the concept that the Earth is a spaceship with limited resources and has
a limited capacity for recycling. Sc, §S, H, N

Develop a model to demonstrate ho& water can be recycle. Sc, SS, H -

4 ~
s

" Write an imaginative story about a drop of water s Journey through ¢he water
cycle. i “Sc, LA, q

.

Estimate the cost of water one uses 6%r year if water costs 77¢ per 1,000
gallons.* : 3 - M

*Price data current as of November l,'l980.‘ K ;/’

Cite examples illustrating how water management and conserLaxion practices have
affected the usefulness of land. : SS, Sc

and marine water resourc Sc, SS H

\

Identify individual and j unlt& practlces that affect quality of both fresh .'
S .

Illussplte how delay increases the cost of cleaning ug,water.
. Ss, M

4

. Performance Expectations ‘ . ' «

Conducts simple investigations to galn first-hand information on environmerital
matters.

>
‘

Cites examples of occupatiens that are primarily concerned with Jhe study or
control of specific environments. .

Describes the impact of various fndustries on the environment.

L 4 )
Identifies state and federal government ageneies/primarily concerned with en-
vironmental management or control. .
,f ’
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Communicates feelings evoked by vafious types of environments.’

S

Cites examples of negative and positive ways human beings can change the environ=-
ment.

-

.
N
> ‘

 Eseential Competencies .

Use computational skills in‘situations common to everyday life.
' ; .
Read and use scales on standdrd measuring devices.

-~

" Reach reasoned solutions to commonly encountered problems.

Identify the training, skill and background requiremgnts of at least one oCCUpa—
tion in which the student is interested. s ‘
. \ . '
Dempnstrate knowledge of the basic structure and functions of national, state
, and local governments. '
Section Objectives
Identify natural methods of purifhcation including evaporation, percolation,
3 and aeration. . i A . -,
\ Develop, skills of exberimental'deéign and execution. ‘
Develop measurement and computation skills. R -
Identify and describe the biological’ and.chemical processes used jn sewage
treatment plants. o -
. Ldentify the volume of sewage produced bg urban populations and the necessity
for sewage treatment to recycle water.
L. Describe desalination'processes and establish the relatively high economic
rost. Ce .
| ’ ‘ .
. ’ identify and describe the role of the Depatlment of -Public Works and rclated
.personnel. i : '
_Develop ékilis of creative expression through oral, written and artistic
communication. ) . '
} \ .
1 [ :
| . ,
s/ -
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' “'Student Activity \ 451 ’

\ £
’

GETTING WATER Pure AGAIN _
I..  ProBLEN ,
' ~ ~—
¢ " th‘Hnw is water purified? g 0
[1. =Discussion '

4

Some people have the mistaken idea that when we
use water it is desttroyed and disappears forever. gpt
water never wears out. We still have the same amouft
of~water on Earth as we have gever had.-

For example,
water that goes into our sewer system is unfit to ‘drink.

The water is not always clean though.

How is water purified in nature?
unpure sample of water pure again?

-

WHAT YOU WILL ‘NEED .

Can you make an

- a sample of unpure water

- a partner, to work with -

7/ (]

WHAT TO DO_ -

Invent a way to purify g’m.sample of contaminated
water. Use only methods that could occur in nature.

Make. your plans. . -

Do it! Measure how much pure
water you get and how long it
takes to get it!

L 108




a

-

SHAR*NG THE-RESULTS

. Describe to the,class how you purlfled your
"‘water sample. Tell #®w much water you g How
long did.3: take? Make a graphk of wate quantity versus t1me

Make a.list of the different ways water can

be purified naturally,

QUESTIONS TO ¢ASK
\ Is your sample réélly pure”\
What is meant by "pure"?

Would you drlnk your ''pure'
sample? Why or why not?

ADDITIONAL ACTIVITIES

.

Is your "pure" water good for plantg?

Design an experiment to fiaﬂ out. Use tap-
watér on some plants and your pufk water on
ysome others.- How will you know if the wéter
makes a dlfference7

Which purificatson methdd(s) would be
useful to recycle water, in a sewage treatment

plant? , .
)
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(L - GETTING WATER PURE AGAIN s
) . L N . -
s v wl/GE\ST , ' g ”
. o
, . ‘ . '\ . i ,
[, PREPARATION : .. l , VOCABULARY
’ Prepare dirty water samples.. L f distilla;ion
/ Prepare salt wa’t'ei' éamplé's. "\ gii.;ratlon

Y

-\CoTlect materials for experiment.
- : X2

solar still

. |
v LN
. . , : )
' .
. = 4 s
-~ ’

IT,

STUDENT AcTIviTiES ’ ' -

Pfoble;: How is water purified? '
Show sapﬁ?es of dirty water.
:List possible ways to purigy samples.
Design experimentg. C%eck for'safety.
- * Carry out’the éxperimenks.

Measure the amount of water collected.
~

Measure the timed’f collection. T

I,

-

SUMMARY

Water can be cleaned or purified b

distillation and filtration.

~

y.various methods inc lhng

¢
(

Water samples which look clean may not be pure.

LI - . -
Water can be purified naturally. Natural processes can also
be speeded up by humans .

E5 ~
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' GETTING WATER PURE AGAIN . ‘

NOTES 7~

sy * . ers e i
. A < - °
,x . 7 . b3

‘1. PREPARATION: - , . " -

o 7 Prepare éampies of dnpure watez for.eech,group of students. For this

activitf groups of 2-4 students are most appropriate. The samples can be
. prepared by mixing some soil in wager or add subscances like coffee cream-

er, nutmeg, or similar to water samples. The samples can be placed in
baby food Jars or similar_containers. Samples of about 100 ml: per group
are suff1c1ent for this activity.

t . A}

Prepare at least one or two samples of salt water. Sea water may be
used if available.. This will prepare the class for later discussion of
desalination of water/. . N
. Materials needed in addition to the water samples are difficult to
‘ predict since students are asked to invent their own methods of water
' purification. A probable list of class supplies is shown below, Students
. can be-asked to supply most. of the needed materials

{

[ 4

.~ . jars of vafious sizes o .

. sand and gravel - : .
heat source (candle, alcohol lamp étc.) o )
aluminum foil
test tubes N
test tybe clamps . 7 .

! clear plastic wrap v

tin cans of various sizes .
rubber bands . . . >

Vo . » . R
' / S | '

[ 4 . L.

i1, STUDEQT AcTi

To introduce the’gcbivity W3d up samples of the unpure water. ~Ask
if these look 11&% drinkable samples. Point out that sometimes water gets
4 contaminated through natural processes such as run off or through use of
the water in homes and indystry. Ask the class to list the ways that V :
wgter can be purified once more. List the student suggestions on the board
“ or overhead projector. Accept any methods students suggest. AN

Divide the ¢lass into groups of 2—4 students each. Have them follow )
the directions on the Task Card. Several possible methods of purificatioq .
are shown below. Students will-surely invent additional methods.

T ‘ | 10y -

\‘1‘ . , v




3

Filtration purifies waterﬂ‘ unpure water °
by removing particles ‘
k/ABuspended in the water
as it passes through the
sand and gravel.3 This is ~fine sand
a natural water purifica-
tion method commonly ;
found in streams and -‘:g SNt course sand
watershed areas. (Filtra- Y NS !
tion may not alwayg comp-

‘pletely purify water.) v @gater with particles
S removed collected

< i g :
\ ey ——————— in pan

tin can with
holes in bottgm

v

gravel

.

clean waPer
collected in
jar

cold wate:?
beaker —

saniple of-
unpure water

Distillation purifies water through
evaporation. Clean water is collected
in the jar. Impurities are left be-
hind in the test tube. There .are a
great many variations in this design.

—

-heat
source

[

ERI

Aruitoxt provided by Eic:




unpure
sample

small stone

.

4 .

h

— clear
plastic
wrap

unpure
| sample

jar with
clean

water
\

»

L anan

_The solar still uses the sum's energy to evaporate water. This '

is a common survival technique in dry areas of the world.

can, or terrarium with cleaf plastic wrap.

make a dépression in the pla&tic covering.

Cover a, jar,*
Place a small stone or top to
Place the still in sunlight.

-Water:evaporatedYfrom the unpure sample will collect on the plastic, wrap

<and run down, to ¢l lowest point of the depression made by the small stowme.”
By placing a jar‘under the depression, clean water can be collected as it

There are many variations of this design.

drips off the plastic wrap.

liters, inches in
Thesy. can- t

water.

ApDIT.IoNML é?lV”IES

+

below.

é?a

Students can measure the amount of pure water collected ( in milli~

Students are~asked
sheir purifled water on-

degign an eiperiment to test the effect of
A possible experimental design is shown

“de é%

r, etc.) and the time needed to collect the pure
graph their data.

]

=

Y

IAWAY

Cog;rdf - Tap Water

-y

S
/

<§a
U
Experimental - "Pure Water"
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Aruitoxt provided by Eic:

ERIC

1. Select eight plants

11 of the same age or plant seeds to grow eight
new plants. .

2. Place the plants- in the same amount and type of soil.

3. Place the eight plan s Where they will all receive the same environ-
mental exposure. E ) >

-~

Water 4 with tap waier, water 4 with
Bq sure the plants get the: same ameQnt of water at

4. Water the plants, reg¢larly
"purified" water.

- approx1mately the sage time.

/‘ M ' ' -

5. Measure and record results on growth, color, general health,'etc. ~
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.+ Student Activity ~ 4.2.

\

)

,
s
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]
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N

v ) »
* Speenine Up THE ProcESS

L, QUE;:§5§

eftat methods do peor;le use to recycle

.
b4

ki

wat

II.  Discussion
. - ‘

<

Today most city and industrial waste is
transported through a complex sewer system
to a sewer treatment plant. Here mechanical,
bgplogicél, and chemical processes lower the
amount of impurities. After the impurities
are removed the water is released. The sewage
treatment' plant speeds up-the natural processes
of purifying water. >
v ,’ : _—
YOU WILL NEED TO ASK QUESTIONS
How much sewgge do you produce in a day?
* Your family? YOZE class? Your sg¢hool?

Honolulu? 'S -

How much sewage is that in ome year?




—

: : - - €
What kind of séwage plant do you have in your

communtty? What happens to your sewage?

¢’ .
* Hbw much does the sewage_treétment plant cost

to operate? How much does it cost you to operate it?

Vgtex go?

How To DO IT , - :
[ 4 4 .

The average persén uses about 150 gallons of water -
per day and produces about 120 gallons of sewage per
day. Use this information to calculate-how much sewage
is produced 1in yoﬂr community?

! Where does the treated

—

*
Find out what agenc;\controls the sewers and
%%wage treatment plant in your community.

ASQ them for(ghe\¥hformation you need.
# °

SHARING THE RESULTS

Make a sketch of the sewage treatment plant in

X your community. Show which processes are used to
‘ purify the water. Show what happens to the treated
water. )
What is meant by.primary!gsecondary and
terriary trdatment? ~
-//\ Y * -
1 [ \
10 ) Lo
- . 5 r
’ . - / )
- : i \
—— . R
([
\ ’ |
. 0 . *
— -
— _ N =
® *
\ /

114 .
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. SPEEDING Up THE PROCESS
"DiGEST

I..

’

-

PREPARATION - VGCABULARY

Prepare transparencies. . ’ primary

. — secondary
Arrange for slide/tape presentation of Department : tertiary

of Public Works. effluent - |

sludge
Gather information about local sewage treatment trickling filter

plants, ,

I,

STUBENT ACIL%ITY S e
‘ Question: What Jmethods do people use to'recycle water?

Calculate how much sewage is produced.

v
»

Find out where the Sewage goes, Department of Public Works Wastewater
Management 3:v1sion, 523-4429,

f oy

Find out how} the sewage is treated

it

P

L4

SuMMARY

to it.

\
A

Make a sketch or model to show w

3 |

~ - .

1




-
SpeeMnG ‘Up THE PROCESS
NOT§§
) -

. PREPARATION ' ‘ ' N

The following transparencies should be prepared for this activity.
Transparency masters are provided on the following pages
- stages of sewage treatment : - ‘

- septic tank operation
L ]

A 10 minute slide/tape presentation is available from the Department
of Public Works, City & County of Honolulu on clean water and pollution.
A short gquiz is alsg provided.
? .
The Environmental Protection Agency also publishes a Primer on Waste-
water Trdatment. This booklet contains colorful pictures and explanation
of sewage treatment methods. Copies are available from

Env1ronmen!al Protection Agency
Office of Bublic Affairs (A—lO7)
Washington, D.C. 20460

STUDENT ACTIVITIES

Have stud}nts recall their experiments with purification.of water.
Ask what happens to water fthat they use or dirty in their activities.
Discuss, with students where they think the sewage water goes. List their }
ideas on the board. «There are several different thlngs to do in this
acfivity. You may w1sp to group students and share the responsibilities.
Groups can then share their f1ndings at the end of the, activity. oy

Have students talc;lage/how much sewage is pnnduced each day by S
., their own family, their school and their community. . Cadculate the amount
of sewage produced on Oahu assuming a population of 800,000 people. The
average person produces about 120 gallons of sewage each day. '

-

Depeqding upon where the community 1s-located the sewage of the
. 9chool will go to different places. The Department of Public Works,
Wastewater Management Division of the City and County of Honolulu,is res-
pongible for sewage treatment on QOahu. There are sewage treatment plants
at Ala Moana ¥ Kailua, faneohe Makakilo, Pearl City, Wahiawa, and Waianae.
of Publlc Works can be called for information on which
the school sewage and what water treatments are provided :
at the plant.| A field trip gto the localmpewage treatment plant may also )
be arranged. |See Student Agiivitv‘Q 4, .

. pe
Sewage Treatment plants ﬁ Hawaii following EPA regulations use
primary, secondary, and tertiary stages of sewage treatment before releas-

ing the water back into the environment




ERI

Aruitoxt provided by Eic:

Primary Treatment

As’gewage enters a plant for treatment it flows through a
screen which removes large objects that may clog pumps. Some
plants’ useg@ device called a comminutor which screens out large
objects, then grinds them up. After the sewage is screened it
passes into a grit chamber where sand, grit, cinders and emall

stones settle out. This-unwanted sand and gravel is often used

‘fo; landfill. ‘The sewage then passes into 3 sedimentation tank

where finer particles are allowed to settle out.
-

£ 3

SCREEN ' |GRiT CHAMBER SEDIMENTATION
TANK

- T T e
—— e e —————— . —

— )
T e e

.%M

v

L.
r.

S L e Y e
R MRy NS
RTINS T T
NP A Tt

Basic  Treatment

anarx S!gge

L

Secondary Treatment

The secondary stage of tréatment removes ub to 907 of. the
organic matter in sewage allowing bacteria to*decompose -it into
harmless substances. This is done in qne of two ways. by using
4 trickling filter or an activated sludge process.

A trickling filter is simply a bed of stonég from three to
six feet deep through which the sewage passes \ Bacteria gathered
on the stones consume most of the organic matter in the sewage.
Cleaner water trickles through pipes in the bottom of the filter.

A.more common technique used today is the activat udge
process because it speeds up the process of deco ifion by
Mumping air into the sewage. The additional r/enables bacteria
and other'tiny organisms to grow oddce. pidlfl\zfiyiting
in a faster decompositfoq of se ) %

]




\_ = ACTIVATED SLUDGE =

7

Bauc Treatment
Secondsry Sum;

L4

The activated sliudge process requires less land space than
the trickling filter and is free ‘of flies and odors but is more
costly to operate.

Tertiary Treatment ’

Some cities have installed tertiary sewage treatment before !
releasing water back into the environment. Tertia treatment
involves quite sophisticated processes including'tﬁi use of
absorbents, chemical exchange, reverse osmosis and ozone treat-
ment. These pcocesses remove chemicals which got into the water
from the use of pesticides, fertilizers and other industrial
products. The water, then called effluent,is released back into

a stream or into the ocean.

.\,

Aruitoxt provided by Eic:




i,

Septic Tank

In rural areas where no comm nity snwage gystem exists a
septic tank is usually buried’ in khe ground to treat the house-
hold sewage. Waste water from thelhome flows into the tank
where bacteria in the sewage breaks dewn organic matter. Cleaner
water flows out of thd tank intp the ground through subsurface
drains. The sludge in the bottom of the septic tank must be
periodically cleaned. s

-

SumMARY : ' , .

-Have students make a sketch or model on the bulletin board ézxwhe
general operations of the sewage treatment plant. Have them show sewage
inflow, primary, secondary and tertiary treatments, and the effluenf. .
Wﬁ%te»er possible have them identify the system used in the plant which
,treats their'sewage. Allow students to be creative in designing their
SRetchcs or booklets.

Point outMthat the sewage treatment p&ant uses natural processes to '
clean the water. In the sewage treatment plant the processes are greatly
speeded up through teéﬁ%ology.

»
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Student Activity 4.3
~

' ‘ )

WATEg FROM THE SEa . «

-QUESTION -

Why dom't we use sea water? » K

wley . - -1 . N
Discussion . .

Hawaii is surrounded by ocean. .
Changing salt water into fresh water is .
called desalination. Why don't we get -
our pure water from the ocean? _"”N

-

O :
B ‘ ¥ ..
LRI " 1Zo '

o . C E21
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‘s

. ’

- . -

QUESTIONS TO ASK

»

How can we get fresh water from sea water?
Can you demonstrate a process? ’

Do other places get their water from sea
water? Which places?

Why doesn't Hawaii use ocean water to get
fresh water? o

" How TO FIND OUT ' ]

174 :
Demonstrate how to desalindte water. . How
much does it cost in time? In money?
In energy?

Find out how much desalination costs per
1000, gallons.

Find out how much 1000 gallons of water '
currentlV costs from the Board of Water
Supply. - !

How WILL YOU'TELL THE STORY?

Write a story describing a community
that uses desalination to get 'their fresh
water. Be sure to tell what the environment
of the community is like and why they‘qge
desalination instead of ether ways to get. °
water. ! -

.

[
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Py L
:,/ : :
£ " WATER FROM THE SEA —- -
M o . ’
Dréest .
\ v
. PREPARATION IR & VocABULARY
Obtain some sea water. - désa]ination
distillation
Collect flasks, stoppers, hot plates for desalina- .
tion. \
- Y
?
IT. STUDENT ACTIVITIES
Question: - Why don't we use sea water? '
Ve ‘ .
. Distill some sea water. -
y " AN
Discuss, desalination.
Note its high cost. - N -
N
/’ /
_?
i l ’
111, Summary ]
1
Write a story about a community'tﬁat'USes desalination to get 1its water.
A
®
] R '
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PREPARATION

. N " o .

This is an optional activity. Desalination can be, used
to obtain potable water from brackish water or ocean water.
2 flasks, 250 ml
- heat source; candle, hot blate, etc.
- stopper, one hole to.fit flask

. = glass tubing \
» - salt water ’ : ’ .
-, rubber tubing .. \\\ﬁ~ R
STUDENT ACTIVITIES .

An island state surrounded by water would seemingly never
have togsworry about a water supply. However as mo students
are very much aware,—the ocean water is undrinkable. )

. fu .
s The~sal£\5;;‘be removed by desalination, 4 distillation
procesgs that so ~s£ggsggiémay have employed/in Activity'4.1. ’ )
Desalination is very expemsive to use in tgfms of energy and
machinery costs to provide fresh water. ly in places where
other alternatives are not avaf‘ble is desalination a viable
method of obtaining fresh water{ _Places/such #s Israel have
turned to desalination to provide some $f its water needs, but ™
the costs are high. Currently the Board of Water Supply in
Honolulu charges about"77¢/1000 gallons* While desalination of
gea water would cost about $3.00/1000 gallons. *

Demonstrate, or have students demonstrate the desalinatioh
of Bea water. A simple apparatus is shown below. Have students
measure the length of time taken to distill the water, and the
quantity of water obtained. Students can compare the water
’sample by tasting each. v

qollection flask

‘Beating flasgk

fETE water

hot
plate

00

y N > J
L £ Ol

O O

———

*Current as of November, 1980.
’ 524
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111, ‘SUMMARY

Some communities must use desalination, particularly
some arid places in Israel, ,some 1sland communities, etc.
Encourage students to be creative ‘in imagining and writing’
about such .2 community. Have them focus particularly on
what the environment of the community is like. Point out
that under certain circumstances desalination is a reasonable
alternative for obtaining fresh water.

/ —

—————— e

e




\ " Student Activity 4.4

| A . L

‘ ‘( [ C - * » . ® \

7

i . GETTING THE INFORMATION STRAIGHT

I. AcTtiviTy

Visit a sewage treatment plant.

II.  Discussion

Many of us do not think about the water
we use, especially after it goes down the
- drain, Some people in the community earn ~
. their living by providing water and sewer
, service. What do such systems look 1ike?
71 N Who are the people who provide such serviced?

’

WHERE TO GO

*
Arrange a field ‘trip to the local sewdge
. treatment plan&. ;

E27




WHAT T0 DO
Identify the different parts of the §X§E§E,A;E}nQL\\

out what the following are:

screening ' primary clarifier
grinding, comminution trickling filter
pumping final clarifier

, 8ludge :

~

One hundred gallons of sewage per person per
day. One gallon is 3.785 liters. Density of sewage
is about that of water. Then, you produce about 380 kg
of sewage per day. . If you weigh 60 kg, how many times
yout weight is 380 kg? .
-’ (1 liter of water==l kg.)

-

Water

]




T 4.4,
GETTING'THE INFORMATION STRAIGHT
. .
DiGesT . _ Y/
I. PREPARATION VOCABULARY
Arrange a field tr%p.to-the local sewége treatment screening
plant. . shredding _
* ~ comminution
\ *  Parshall flume
- ) oyickling filter
” £ ~/\<
4 4 .
¥
IT. STUDENT AcTIVITIES
Activity: Visit a sewage treatment plant.
) Prepare to ask questions about the types of treatment used, where the
effluent goes. Identify the different parts of the Plant.
. @
ITT,  Summary . N .

Add"the information gathered on the field trip to the sketch or model
of the sewage’ treatment plart made in Activity 4.2. Make any necessary
changes. ' . ¢ :

. - * v
A

E29




. ' Student Activity 4.3

4 . ‘ . . " . N -
_— .
/”7 : v L ' : | f“\\
© . - . N

o :

THE PERSON FROM THE SEWERS

i

=
— - L ACT(QITY
B

Invite a guest speaker from the
Department of Public Works ‘to explain
tHe sewer system -and the sewage treatment
plant,

/%.Wfﬁ “ — | . (1’/‘_!7'/@
| T Y - -
N e a

You WILL NEED TO ASK QUESTIONS b

Find out what tHe words you don't know mean.
What-does the Department of Public Works do?

Find out what primary, secondary and tertiary

treatment’ are.
» L

, Find out- what happens to the effluent from the —_
plant. ; - —
- ——
oo y
L AT )
VU .l
Y | | -

l//]hl'n' {':1,1_ ‘ I\lh . y\\

—_—

B 134




ASK THE SPECIALIST: . L 3 .

Why did you decide to do this kind.of wark?

How “did you prepare for the job?,

What do you do?

-~

. What are the(pnglems of doing your job?
. e
SR
. . v, .
_Prepare questions of your own. De-
cide who will ask the questions. <\
L] " , .

r’

I -d\hL\u\Wm_

SUMMARY. )

Write a story describing the life
of sewveral raindrops from the time they
fall to the ground to your house, and
back to the air again. Identify as

different life stories as you can.

’
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> i
3 THE ‘PERSON FROM SEWERS
/ ;
.
. . \ / ¥ 3 N ‘F . ‘t L
B T e . 1 #

1, PREPARATION . <
. Call the Department of Public Works .and 1nvite a /

speaker to talk on the Department and its responsdbilitief, ’ v

the waste water management Division, and particularly

Sewage Treatment. é
. - \ v

: AN

Fl.  Stupent Activities J ’ T

.Set a time limit 1f yodgust.-

Activity: 1Invite a guest sneaker.

fan

+

b4
“ +Make the ihtroductions

/

students prepare questions for the speaker to ansyer,
" know 'who will ask the guestions.

-

d allow the class to imteract wit

)

Be sure they

bgfhe speaker.

)

e

. +
N .
- g
‘
. .
.
.

-

111

s

SUMMARY : o .

" After the speaker leaves discuss the presentation. Were all the questiong
. answered7 Do students know genera%lxtabocf'the role ‘and importance of the

Department of Public Works? !

N

-

e

T‘s is the last activiéy in Se}fon 4,

It's a gdod ‘time to sumharize.

Have%students write about the alternative pathways water can take through the

envigonment . Bncourage students to share stories.-

4

E33
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- . " Section 5

. Water Issﬁes
s -
Instructional Goals - - .
. ’\\ .
When faced with decisions concerning the J'efof terrestrial and estraterrestrial

resources, stﬁdents will select practices developed in recognition of present
and future ‘environmental and human needs.

Students wiill demonstrate theit awarencess and knowledge of population processes
and dynamics.. ‘ :

¢ _  Students will examine optional courses of action and their consequence for im-
proving the quality of life and will support those that will provide optimum

~ shortzand long-term benefits for society and the environment,

P .
Instructional Objectives

’ Locate resources in the neighberhood, community and country which are undergoing,
ch ’ i Sc, S8, H, » LS
Identify pXoblems involving soil, water, air and,plant life in the community
and suggest‘anl defend p0351b1e solutions to the problems, - s
e Sc, SS, H, N

‘ Describe some as of life in Hawaii’ that has changed in the last two hundred
. years and rel7ﬂ€n?ﬁ§§\change to population changes. SS, LA, HS, C .
r - ‘

- observe and identify types of pollution that affect the quality of life.
Se, SS, H, Art, Music, N

Give examples of 'steps which might bd taken to prevent or minimize pollution by
some of the following: self, family, neighborhood, industru, towns, ‘tities,
\, countries, states, federal government, United Nations, nations of the world.
: Se, SS, H, C, V
' »
Survey "the community to determine attitudes of individuals, farmgrs, business-
persons or others about pollution control. . SS, H, Se¢, C, V

‘Disdume reasons why laws have been esgggiliﬁed t6 reduce®pollution, protect
e

wildlife, protect plants, or protect nvironment in some way.
' H, SS, Sc, V "o

Explain how the uneven distribution of natural resources affects the citizens \\
of various countries including the JUnitéed States. SS, M, C ) ]

) N

- ‘?hgget political, social and economic reasons for proposing laws abou:.uge\of .

natural .resources. . N Sc, SS, H, C
Design a.dramatic production to illustrate the dependehce of plants and animals ‘
upon water as a resource. , Sc, LA N .

N | ‘ - 137 .




" Cite examples illustrating how water ménagement and conservation practices
have affected the usefulness of land. - 8S, Sc

N

Identify individual and community practices that affect quality of bath fresh

_and marine water resources. Sc, SS, H.
Y . , ¢
Illustrate how delay increases the cost of cleaning up water. - \
. . ¢
/. SS, M _

Discuss whether new laws, a concerned citizenry and new_techﬁalogy will enable
humans to maintain a livable environment. H, S§S, Sc, V

Performance Expectations

Identifies causes of local environmental problems.

& | Y

U a a‘ r matters, ‘-
ses variety of resources hé gain information on environm?ntal ers .

.
’ &

“wExplains the effects of environmental changes on recreational opportunities.

:

Describes the impact of various’ industries on the environment.

Describes the natural resources needed by various industries and relates the \ '
locations of those industries to ayailable resources.
o

Explaid the néed for rules to protect thg“environmept. .

——

Identifies state or fedéral government agencied primarily ooncerned witﬁ/é'm‘v"f‘wﬂ%~ -——
mental management or confrol’ 4 * ] )

.

'

o
;
£

Lists a number of environmental factors which may affect the emotional oF prsical .
health of-human beings. §

Pl \\ \ N
Cites examples of negative and positive ways human beings can change the environ-
ment. . .
Identifies and describes environmemtal factors which influence the beliefs of
different cultures. 3 . “ -
Identifies specifié contributions one can make to help human beings live in har-
mony with the environment. N -

rd

-
’

Describes the effects of environmental changes on the beauty of an environment.

“ » /A
Explains how environmental factors such as.noise level or air quality may affect
the emotional and physical health of human beings. e

Iaentifies non-governmental groups priﬁarily concerned with éqyironmendnl matters.

-
13
. -
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s - .
Essedtialgtompetenaies

5

- Read and use printed materials from daily life.

.

A ~ *
Demonstrate writing skills common used in daily life.

Reach reasoned solutions to gommonly énéountefeﬂ problems,
-7
Distinguish fact from opinion in TVs 4nd radio news broadcasts, advertizing, news-
‘paper and magazine articles, and public speeches. .
(-l 1 . -

Use rééeurce§ for 1ndependeit learning. . ‘

Demonst ate knowledge of the basic structure and functions of national®, state
" and local governments.

Demonstrate knowledge of‘;mpgrtant citjzen rights .and responsibilities.

. ( |

Section ObjeckiViés ™ C,

L

,Identify problems/eohfliets/is§ues related to water. -~
Communicate findipgs acquired th ough research, 4
Use current event articles as rce of information.

Practice»clgssification ski '

Use' art as a means of co

Use drama as a meaps

- ¢ } . -
Practice reaelicé\skills o ) 1'
1 ! \ * - .
Graph and visually}tspresent data.
4
Usg and construct maps as'information sources, P .
1
£ & !
- - 1
- ‘ E i
: o . o
LA
» , * 2 .
’ 3
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‘ Stude ctivity 5.1
€ 4,

7

[

11,

Discussion '

these articles to determine:

g

Is THERE A PreBLEM?

OBSERVATION : : "

Water is a topic that frequentlyscgmgs up’in’ the
newspapers. What are the-ways in which water is
mentioned? o '

You have learned many interesting things -
about water. All the water that we will .ever have
isvlocated somewhere within the water cycle. Water
is a very essential, vital resource. Many people
need clean water to use for®a variety of dif- ,
ferent things.

AcTIVITIES = -

. Included°with'this<activity are several
newspaper articles written about water. Redd

1.

i

a)

b)

c)
d)

etc.?

What does the article say about water? . ::
Does it discuss the uses, the amounts,--the
cost of water, the cleanliness of the water, ’s .

.

.

What is the position or opinidnﬁsf the person

who wrote ‘the article? - i .
Are several opinions expressed?

Is a conflict*mentioned either directly or

indirectly? What is it? .

,_ 0O

1iu

L

F5

-~




How To tELL.ABOUT-IT . = -

¢

Either by yourself g} with one or twd othets, go through
the newspaper, articles you have, compare them with issues
that may be mentioned in your science and social studies
books, -and make categorias'qf water issues. Doe's a probi
Iem emerge? - , T -

\ .
¢ . . ..
. Choose one or more of the-following-ways to share what

you have foundaéq; with thé others in your class:

1.

el

A | v
On a large sheet of*hutcher paper, 1list findings or prob-

"+« lems that were mentfoneadin the news article - list yours

in the space set aside for your group. Be prepared to dis-
cuss the.issues er problems you found.

Think about the ‘problems. Who expressed the problems?
Think how that person or group-of people might be re-
presented in a drawing, (Example: a person with a rake
ta show farming; a pergon with a fishing pole to show
fishing; a person-atanding in a cane field to represent
sugar growers; etc.) Now in a cartoon fashion, {yaw a
person and show what-he or she might say. Put the words in a
"balloon" coming-from his/her mouth' w
¢ ’ @ ® .
Write a short summary of the article - only the main .
ideas. Then with a small group think how you could "act
out" the article. 'Prepare a short skit to present to
the class, Yol might want to make name signs (farmer,
fisherperson, homeqwner, taqurist, etc.) for the players.
If you can find any pusic that would provide good back-
ground music for your situation, include it.

~




. Is THERE A PROBLEM
) DTGeEST

A . S . ¢ )
PéEPKkATION : . VOCABULARY

copies of newspaper articlés(Sample‘artic1e1 : opinion
are supplied.) large sheet of butcher paper] conflict
class organized into groyps, if desired

-

]

Ncar o
STUDENT ACTIVITIES

1. Studdnts will read the newspaper articles,toi&dentify particular
) issues related to water. .

[y

2, Students will relate issues mentioned in news articles to’ issues
mentioned In social studies or other texts. . L

By listing on bd;cher,paper, illustrating in cartoon fashion,/or pre-
senting a summary skit, students will‘phare what they learned from the

water-oriented newspaper articles.
o ’

»

’

SUMMARY

ZFhis lesson emphasizes the current state-wide concerns wi}h water
issues.
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Is THERE A PROBLEM?

L B NoTES

. ’
B S
» ) ¢
Dividing the class’into groups might provide a solution to reading
problems in working with the Wews articles. If possible, each group\should

have one or more capable readers. .

An alternative to tlass or group reading of the articles would be for
the teacher to briefly outline or summarize the articles and discuss the
issues with the total class. This approach is advisable if the teacher g
feels that individually the students might not be able to single out the
main points in the articles.

. - \ \
4

The answers to questions asked 4n the activities section are given.

, N
Planning ahead: It is preferable for all students to do each actiwity>*‘~/%éli .

card, However, Mf limitgd time is a problem, for the remaining activities . 7
in Section 5, the class may be divided into groups with separate groups U
assighed activities 5.2, 5.3, 5.4, and 5.5. After completing the activities,

individual groups can then share their finding with the rest of the class.
)

P d H

-
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: A Porffcuia; Point of View ,
‘Honolulu Is Not San Francisco

* By Hordon G. Koch

she major dilference between San _  problem is (ar from being basically
with ladies’ ctubs, | Francisco and Honolulu is that San the same as every other city of the
offorts deserve bester—Francisco can support a growing world. What then happens to para-
architect Gporge Whisenind's desiity if it chooses fo drown in peo- dise with increasing people density?

-

\,\»1

MIGHT not

condescending remarks: ''l dm
afraid they don't really understand

Honotalu cann'(mlm Honoluluy

WHERE FOUR FAMILIES of
ter-users once live, there are now

:I:.m m..m "Gt ot of your ;mmwt:: m"‘ 173 families stacked in the same
Whisenand is an able architect and D). o gk space. That's just one build-

i *  Years and years ago San Francis-
, qmulf;n&.mdmzm.hh co discovered the city wells ary all busily flushing tollets,
————whele life. design of buildings. Dot support- its growing population. washing clothes and dishes, 'aud

To be fair, | must sdmit thet ] like
some of the high rises; some are in-
deed beauvtiful structures. | live ia
one of them.

. It was built on a site that originsl-
ly had four houses and four families.
- My 3-floor building houses 173 fami-
lies where previously there- were
oaly four. That's the inercased
brm' that Whisenand is lesking
- Hooolulu now has both ends of the
spectrum: The open estate. way of
life, and people density, layer on
Jayer. Which to chooss. or. what
tack must we pursue?

Whisensad, caught up in the archi-
tectural worid, unfortunately ration-
alizes’ incorrectly that “Homolulu's
problem is basically the same as
every other metropolitam community /
in the world”. Taking that as his

The Hetch Hetchy reservoir located

ully ta showers.
ﬁ udmmmc&nmaan,w’
legal to posple all the
eries of the Marilyn Bornhorsts will
be for naught.
" Just a few months ago government
Was telling you not to water your
lawn or wash your car because all of
the island’s water resources were
slarmingly drying up deep in the
of the island.

Sugar gane planters were beinf
told that industry used too much
water. and it had to go: developers
want to stack people on those plants-
{ions and people don't use mifch
water — they say. ,

And st this same water-short peri-

ST bowels

departure point Whisenand is al- So, no matter what a developer
ready far [ar off the mark. tells you, or a government urnu:
Honolulu's problem is' decidedly devoted to & "‘“‘f_f“";,"‘w‘"“"w,

NOT the same as every j urban group tells you, or !
> commuynity such as or Ssn a to tell you, it is a pure scien-
Francisco. ' tific {act thyt Oshu has,a fixed ca-

SAN FRANCIS@O, for example;
* has crammed its people into every

pacity for underground ‘water stor-
.‘ - f

e.
In wet years. such as this past
winter. we will have more than

. 250 miles away in Yosemite was ta
Morion Koch tokes. issve ped and water is piped all the '":: .vinto:o:l: 1 :l::;eddr’uev".l:o'l:d:::‘;
with the premises ef  San Francisco. " pesple, ye did not have enough
acchitect George Whise- Los Angeles, New York City, Hong g ater

nand en the preblems of
Oohu, particvlerly os they
portaiy to water.

Koch, president of the
store Fabulous Things, has

@ bockground in engineer-

Kong and Shangbsi also support
their millions with water piped from
far distant reservoirs. o
These are reservoirs that Honolulu
does not have and never will have.
Whisenand has to face up to the
fact that we are on a small speck of
island approximately 2,500 miles dis-

B WE QANNOT REFUSE to let peo-
ple come to Oahu; that is mot only
un-American, it's ridiculous non-

—thinking

However, if there is no place for
them to live without someone else
selling out, then they will not come

ing and geology. Me hes ~ tantfrom the nearestother water re- (1o stay) unless they camp of. You
done research on ground  source, the Mainland. guessed it. Highly‘res ilding
water with the U.S. Army Some mention the desalinization of permits will slow down island’s

h in lilinol sea water as being just over the _runaway population explosion.
Eng n lilinols @nd  horizon and that's pure wishiul-  Admittedly that's a little uniriendly.
Thelland. - poppycock. The Arabians literally 1 wquld hope that we do évery-

mehe within the *city limits. High
rises jut up everywhere and some
are quite beautiful.

" There are few more striking build- .
ings in the world than the pyramid
Trans-Am building in San Frencisco.

have money to burn but even they
have discovered thst to desalt ses
water is an ultra-eipensive project.

We could flush toilets with salt
water i any of the architects had
such special plumbing as a part of
their Honolulu bullding specifica-

«~ tions. None have. So Honolulu's
.

+ 7144
.

»

" thing intelligently possible to main-
. tain our island paradise. That we do

not -ruin the quality of life through
people stacking and our inability to
later support this stacking. :

We do have a special problem in
Hoholulu unlike almost any other
growing city in the worid!




HoNoLuLu 1S NOoT SAN FRANCISCO
TeacHER NOTES

-

What does the article say about water? Does it discuss the uses,
the amounts, the cost.of water, the cleanliness of water?

The article states that Oahu has a fixed and limited capac1ty for
water storage. Amount is the issue focus. ;

What 1is the position or opinier of the person who wrote the article?
Koch's opinion is that Oahu's fixed underground water storage neces-
sitates limited population growth. He advocates restricting build-

ing permits as a méans of .slowing down Oahu's population "explosion".

e

, ; /
Are several opinions exprefsed? What are they?

v

Whisenand, an architect, sees increased density (more people in the
same space) as a common problem for large cities. He advocates
doing what other cities have done - build more high rises (apart-
ments, condominiums) to decomodate the increasing population.

Koch feels that Oahu's limited water storage dictates limiting popu-
lation growth.

Is there a conflict mentioned either directly or indirecfly? What
is it? ' -

N
»

Yes - whether or not Oahu's population growth should be limited
because of our limited water storage or Oahu could accommodate its
increasing population through the building of more apartments, con-
dominiums, etc. ’ ) '

.

-

~

In this particular article it is interesting to note Whisenand's (the
architect) somewhat biased sterfotyping of women as seen in the first para-
graph. If none of the students Tommented about this, ypu might want to point
it out. - ) ’
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By Llewellyn Stone Thompson
Big Island Correspondent

.

PEPEEKEO, Hawaij—'"The
Hiuo Coast srea is in imminent
langer of going under” and needs
state and federal help for its ail-
ing sugar industry, Terris Inglett
vice president of the Hilo Cos
Processing Cooperative. ssid yes-
terday.

Inglett issued the call for help
lo state legisistors last week and
1ga1n discussed the urgency of
he problem at a péws conference.
Participating inAthe news confer-
*nce were Stpdhen Knox. Mauna
{es Sugar C6. vice president, and
Francis Pacheco, president of the
United Cane Planters' Coopera-
ive -
. The Hilo cooperative (HCPC) is
swhed by C. Brewer's Mauns Kes
wnd the 350 smell growers makmg
1p the Usited Cane Planters’
Cooperative. *

Mauna Kes snd the independent

crowers are equally represented

“n HCPC's board of directors, al-
‘hough Msuna Kes provides about
‘0 percent of the cane which
HCPC processes.

Inglett s81d Mauna Keas last
year lost $4.75 million and inde-
pendent growers Jost $1.3 million.

THE ORIGINAL membership of
‘he United Cane Planters has {all.
‘n from 400 members in 1971
~vhen HCPC was formed, to %50.
These growers plant areas rang-
ng {from oné acre to 700 acres,
with the median being 25 acres.

As independent growers one by

NS 46

&

- sugar industry collapsed:

January. 31, 1979

lo Coast Sugar\
‘Imminent’ Perijl =

one cease production, Maupa Kea
Sugar is obligated by contract

-with banks to take over gl but

marginal lands and -coptinue

-planting. Pacheco said.

But as more and more inde-
pendents go out of productjon. C.
Brewer will become increasingly
unwilling to underwrite the grow-
ing losses of Mauna Kea}Sugar,
he said. When Mauna Kpa goes
out of business, HCPC wilf follow.

The economic impact of some
independent growers going out of
business has not been {dt so far
because many of the indépendents
sre part-time {armers who have
other sources of income.: ' -

But if the entire Hflo coast
; 910 per-
sons would lose direct pmploy-
ment and 2,084 seconddry jobs
would be lost._{‘gg indusry cai-
culates. N %

ABOUT 3,000 people ad o’
wellare rolls would cost the'state
sbout $15 million » yesr, lfgiett

" saud.

So it is in the state's interest to
assist with requests the induslry
made last week to the goverzipr
and legislature. Those requests ib-
¢lude subsidies tg growers whp
contribute to biomass utilizatio

(HCPC power plant is 75 per cen

powered by bagasse), long-term:
low interest loans 1o retire cur-:

.rent high Interest debt, a crop:

loan program for independent:
growers, and assistance for: the
solid waste disposal program.
Before environmenta} restric-:
nons were imposed. dirt washed :
°f sygarcane at the mill was ;

2
i
é
H
H

i W N

damped 1n the odean. Now $17
taillion 'per year if spent to clean
waste water fropf the mill of dirt 7
and bagasse.

HOPC is try/ng to help itself by
cost reductipns including less

tractors, and jreducing the oil it
burns te ge ity, In-
glett said. N

HCPC produces 2 percent of
the Big Island’s electricity, but 1%
locked nto a contract with the
Hawsn Electric Light Co. and lost.
$243,000 last year. he said.

INGL ENIED that the
news conferénce was designed to
aflect negotiations on the sugar
worker's contract whivh expires
at mudnight tought The ILWU
.has asked for a 60 cents per hour
wage increase. The sugar indus-
{ry has proposed no pay raises for
workers af Mauna Kea and
HCPC, which the industry claims :
are “distressed” companies. -

Pacheco said he feels "a little
biLoptimjstic** that Congress will
pass some kind of sugar relief
legiclation this year.

But President Carter should be
more aware of the damage f{or-
eign sugar is doing, Inglett said,
suggesting a telegram to the

b

pres:dznt- rndir:’g. “Dear Presi- jNVlIONM!N‘(A;"‘l"OM Dfr.'ho mpt required
dent Carter, do you want a " crion ouli the Hile 1 W aLapy
domestic sugar industry or don't virm:w:i:romlqn o ?’mmz" M h :':b 23" wopr' e
; your- | o from i lodan water from the mill or p.:rp..k.o'Ath"; 2
., “ S04 om d ’ water fr: 1 . ’
“cc:':::::: ;::,;d‘;;g‘ :mgo: 'tors of soil @ ddy ore deposited in the ponds before the cleanir

save the industry,” he said. plont water reaches the.sea.

g 14T
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Hito CoasT SucAR IN 'IMMINENT' PERIL

TeACHER NoTES -

s

(a) What does the article say about water? Does it discuss$ the uses,
the amounts, the cost of watery; the cleanliness of water?

One of the steps required by environmental protection rulings, which
the Hilo sugar growers say cost them money, is the cleaning of waste
water before it is dumped into the, ocean. Thif.article focuses on |
the cost of cleaning waste water.

- N Y g

(b) What is the position or opinion of the person who wrote the article?
Inglett, vice—president of the Hilo Coast Processing Coop, says that™®
sugar growers may go out of business because of financial problems.
One large expense suffered by the sugar processers is that .of clean-

_tag the dirt and bagasse from waste water.
T . 1

(c) Are several opinions expressed? What are they?
The only opiniofis expressed in the article are those of people ih-
volved in the sugar industry.

¢

—

(d) 1s there a conflict mentioned either directly or 1ndirect1y7 'What

is 1t? ‘ .
3 . ’

Indirectly a conflict is implied. Whether or not the state and
federal governments will help the sugar industry in solving some of
its financial problems is the primary issue. The article gives =~ _.
backgtound information from the sugar industry's point of view as '
to why some of the financial problems exist. Part of the financial
problem is the cost of protecting the environment by cleaning the
waste water,

W

. . 145 .
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-Wiﬁ,dwa}j'd |
Water

Waikane can be developed into
country estates, with swimiming
pouls and the whole bit, but Waihee
farthers cannot have the water that
they need. If there is logic in this, it
escapes me just as it escaped
Charlie’ Reppun -as a result of the
Waihee water court decision. |

Small wonder Charlie’s righteous
outburst of‘anger at the legal victory °
that left the taro’ farmers without
sufficient water! For the logical key
to the whole planning process on our
island should be water. .

There is land on Windward Oahu,
land which probably supported a
large Hawaiian population when
:&u was not being diverted. to

r uses and was not extravagant.
1y flowing into sewer systems.

The big difference with taro farm-
ing is that most of the 4 million gal:,
lons per day of cool running wylter
required is not used, but is re
to the stream or remains in the
water table to be available to_the
next user”

. It should be alarming to everyone

that Hawaii is presently importing °
80 to 85 percent of its food, and the

fuel to transport that food is sky:

rocketing.

The implications are greater even
than the fight to maintain a simpler
lfe-style. We shouldn't wait until too
Iste to decide how many people,our
1sland can accommodate and with'
what lund of development.

We shouldn'Cwait too long Lo ansist
that our political bodies final) n-
ously consider all kinds of recythiig
— especially our preclous water sup-
ply . )
Does the Board of Water Supply

ever consider ways of tapping the

water after it has been used by the
— farmers rather than tapping at.the

original source® )
It doesn’t take too many decades

. to turn a lush 1sland inte a desert. At -

_ the very least, beginning intensive
conservation education and leg'@a-
lion can be delayed no longer.

Lola N. Mench

.

»

E '.

]




"WINDWARD WATER -.
TeacHeR NoTEs

-
€

(a) What does the article say about water? Does it discuss the uses,
' the amounts, the cost of water, the cleanliness of water?

The article discusses the use of water by taro ers. The article
makes a plea for supporting g agriculture, spectfically taro farmers
and for limitigg urban development in agricultural. aréas.

I & ‘. ) a ”‘w

@ .
What is the position or opinion of, the person who'wrote the article?
Y cf .. , ]

Mench‘supports.taro farmers, agriculture, recyclimng of water and®
"1ntens§7e conservation eduthtion.
. % ' . -
- s -

.

(c) Are several opinions expressed? What are they?

. : o .
Only Merich's opinion is expressed,
. ¢ ’ ,y ‘ .,

4 [

tly a conflict is mentioned > Evidently thglzaihee‘wa' - court

decision favored ‘the water needs of urban developm
the taro farmers.

¢ -

t rather than




ERI

Aruitoxt provided by Eic:

*

’ just a farmer's fight for_water It -

"w

Walhee Stream s
}rzoubled waters

pnds of questions Hawail and its

Io Hawaii. quiet streams an(’
nvers have & habit of churning big.
‘controversies. -

It happened in 1959 with the Hana-
pepe River on Kauai. And it's hap-
pening again, this time with the waij-
hee Stream. which flows in the Wai-.
hee Valley of Windward Oahu'~ -

The case involving the Hanapepe
Ruver resulted in a landmark Hawail -
Supreme Court decision that is stll

, winding its way through the courts.

And. observers say, il's likely that’
thc Waihee case will (ollow the same
course.

Last' week the waters of the Wai-
hee Stream were the focus of a trial
before -Circuit Judge Arthur S.K.
Fong, who will render a decision on -
Thursday.

Six Waihee taro farmers are fight.
1ng the Honolulu Board of Water
Supply because water development .
projects 1n the Waihee meuntains
have dropped stream Jevels.

The farmers are asking the court
o halt operatlons o( some wells 1n

Waihee to restore 2 minimum flow.
of 4 million gallons daily in Waihee
- Stream — the amount'they say
.would provide—the_cold, rushing®
water taro needs. In August 1977,
they won a preliminary injunction
awangding them 23 hillion gallons
daily. ¥ 3
- But the water
hee sources a
ing the w
Oahu resi

rd says the Wai-
sential for meet-
eds of Windward

<

decnswn-makers no longer can ig-
nore:

+® Who has more important water
r;eedg\-— six taro Iarm}rs and their

By Vickie Ong

. énn‘wnuﬂ\\
g <

000 Windward

r.
15 acres of taro or 1
residents?

e How important is it {for Oahu to
continue to grow targ — once the
staple crop of old Hawaii and the
basis for such Island foods as poi
and kau yuk with taro — when it
requires so much water? ~

® What 1s the value of a stream
and the wiidiife, plants, hsh and
human Ife 1t supports? N

o How will the mevntable-conﬂlct
between people and plants be resolv-
ed U the population keeps growing
and the state wants to expand diver-
sified agriculture?

It became clear dufing the tnal
that the balancing of “equities’ 1n
the Waihee cases the unenviable
task now before Fong — is a mi-
crocasm of the policy conflicts ye
, be tackled by state and city agtno
cies, pohitical leaders and the Legw

Development of the vemca‘l water— "Yature.

storing compartments in Waihee
began in 1955. when the board put in
s tunnel that siphons up to 4 million
gallons daily from the dikes. In 1972,
it added two wells diverting 2 miHion
gallons and. in 1976, installed four
inchned wells with a capacity of 2
million gallons.

The total cost of the Waihee devel-
opments 15-$1 6 million. Taw

The Waihee case i1s far from being

has rajsed difficult questions about
water prionities and allocauon — the

.

The problem: Water, once plenu-
ful, has become a valuabl‘ rscarce
resource’" because water®d
ment on Oahu has reached a point
where most ‘‘easy”’ snurces have al-
ready been tapped.’

As a result, new water sources will
become increasingly dificult to lo-
cate and develop ater
more expensive for t onsumer
and any Jource of cheap. fresh water
look very attractive to the water
board. '

1t 18 hikely that those who now use

€

.

; -

ad 54

- that giving lip-service to the °

evelop- _.

Sunday
Star Buldetin-
Advertizer

»
February 18, 1979
water from streams will have

fight to keep. the water flowhg r
just as the thee farmers are now
doing. ,

Moreover, Oahu residents wall lmd
‘con” |
servation ethic™ will not be enough,
Coincidentally. on Thursday, the
water board will hold a hearing on
proposed water rales that go up dur’
ing the summer months as a consen
vation incentive. - N ,

Last week. the talk about water
needs focused on the lush Windward
side, where the Koolau Mountams
serve as a sponge that captureg
water and spills it down to the ocean
through waterfalls and streams ,

On a long term basis, the "board
will be trying to place wells in the -
in.!gnd areas between Punaluy and

ie.
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WAIHEE STREAM'S LED WATERS |
TeacHER NOTES

-

! . v
1. {&) What does the artigle-say about water? Doe;\}t'discuss the uses,
the amounts, the cost of water, the cleanliness of water? -

Primarily .the article discusses the uses of water and which uses
should have priority. The article also mentions_the cost of water.

: ~
(b)i What is the position or opinion of the person who wrote the article?

Unfortunately, the entire article is not available; however, the
writer states thafuquestions abouf water priorities and allocation
can no lenger be ignored. ,The author poses four questiony/decisions
that are central to the water issues involving Windward gahu. '
® . ‘ : !
(¢) Are several opinions expressed? What are they?

. No particular opinions seem evident. The article provides background
- information with references to future water decisions.

'

(d) Is.there a conflict mentioned either directly or indirectly? What
is it? -

x The conflict as stated in the article is: '"Water, once plentiful,
has become a valuable 'scarce resource' because water development
on Oahu has reached a point where most\'easy' sources have already
been tapped."

~——
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‘Water,

By Harry Whitten
Star-Bulletin Writer

“Rain, rain go sway.

“Come again some other day."

Oahuans have been singing this
song lately, but water isn't as free
as the song might suggest.It costs
mooey to collect atid supply it and
the consumer must pay to get water
{rom his tap. . '

The Honolulu Board of Water Sup-
ply says it needs more money to
sccomplish this. And looking back
on recent droughts, the board says it
wants to encourage conservation to
cut down the need to develop new
waler supplies 1 -

The board hired the tonsultant
firm of Folk and Gilbert and they
have developed a new water rate
scheduled aymed at bringing in more
money and encouraging conserva-
tion. . T

The board Will hold & hearipg at
its headqueTters at 630 S. Beretania
St. at 7 30 p.m. Thursday to give the
public a chance to comment. (Enter
froin the parking lot side.)

Here are the details ‘of the pro-
posed schedule to replace the one
that went Iinto effect when the rates
were last changed, in July 1978,

- QUANTITY ES—Consum-
ers pow pay 45 r 1,000 gal-
lons, year round ‘People use more
water July through October and she

) r board says it wants to encour-
%Nuhon during those sum-
mer months. A
So the consultants have proposed a
four-step program- : .

»

- From July to October this yu‘r

rates would be increased to 84 cents
per 1,000 gallons. .

From November 1979 through
June 1980, rates would drop to 63
cents per 1,000 gallons.

From July 1980 through October
1980 rates would go up to 91 cents
per 1,000 gallons.

From November 1980 through
June 1981 rates would drop to 88
cents per 1,000 gallons.

SERVICE CHARGE—The charges
now range from $3.85 to $240 »

month depentling on meter size. The '

charge is to pay the cost of reading
meters and billing and collecting.

. The
inequitable.y\*The present system of
rates leads 20 the smallest mefhr-

size classes paying a proportion of .

« revenue that is substantially larger
than the share of water they use,

- and therefore discriminates against

the smaller meter-size classes,”
they say. .

The .proposed charges would be a
flat $1.£5 a month for consumers bill.
bimonthly .and $2.50 a month for
onthly consumers, regardless of

rAize.
lower service charges would
or wholly off{set for many
increases {n the quant-

Waféf'i Will Cost
11% More in 79

The typical Oabu water consumer
“is expected to spend 11 percent more
for water this year, under the
present rate of 45 cents for 1,000 gal-
- Jbhs, up from 37 cents last year.

The total spending will not in-
¢rease as much as the did, the
Board of Water Supply esimates,
becsuse the typical user is expected
to cut huis consumption from 159,000
fnl.lom last year to 155,000 gallons -in

979

Including the meter seyvice
" charge, the typical consumer Ypent
$104.94 on water last.year.
. In 1979, the same user a
five-eighth inch meter—is expected
to spend $116.12.
U be reduces consumption to 141,
000 gallons in fiscal 1980, his annual
bill would be $114.08, despite the pro-
‘posed rate increases. But if he does
Dot practice conservation and contin-
ues to use 155,000 gallons, the bill
would be $124.62 a year under the
proposed rates, .
In fisca} 1981, the user who cuts

vonsumption would spend $12208 a -

year under the proposed rates. The
customer who conlunues to use water
at the same rate would spend $133.50
a year. .

Fl17

tants say the charge is °

—~FXCILITIES CHARGE—This is

3

for hooking up a new customer to
the system. The consultants say
present charges, which range from
$250 to $10,000, depending on size of
meter, should be increased to $1,000
(for the smallest meter, five-eighth
inch) up to $655,000 for a"l16-1nch
meter. * '
This would mean much greater
¢harges for big users, such as con-
dorminiums, hotels or industries.

AGRICULTURE—The consultants
recommend doing away with the
special water rates for agriculture

**However desirable agriculture as
an activity may be, it is not appro-
priate that other customers of the
Board of Water Supply must provide
agricultural customers with a subsi-
dy in the form of lower water
rates,” they say.

*‘Poor people, schools, charities,
hospitals and other individuals,
groups and organizations might be
thought to deserve specithbreaks in
prices, 'but they pay the general
water rate.”’

This recommendation is expected
to be controversial. Already Robert
A. Souza, one member of the Board
of Water Supply, has sajd he will op-
pose it.

The special agricultural rates
were discontinued in 1975, but under
pressure from small farmers, rein-
stated in 1977. The state's (:her
counties give farmers special wat.:
rates. .

ELECTRIC RATES—The consult-
ants recommend that any increase
in electric power rates be automati-
cally passed on to customers. Ha-
walian Electric Co. now increases its
power rates when its fuel prices in-
crease.

The consultants recommend that:

the general quantity charge for

water be increased by one cent per

1,000 gallons for every 10 percent in-
crease in power rates.

Electric power usage by the water
system is primarily for pumping, if
conservation cuts down pumping
deeds, pdwer usage also may be re-
duced. .

SPECIAL CHARGES—These in-
<lude a_minor increase in the auto-
matie fire sprinkler rates for serv-

Rate Hike, Conservation Asked

ices connected to alarm systems.

JUSTIFICATION—The- number of
customers and costs of serving them
have grown. Operating expenses for
the BWS are expected to increase
from the budgeted $25 9 million in
fiscal year 1979 to $27.5 milbon 1n
fiscal 1980 and $29.8 mulion in fiscal
1981.

Salaries increased by 8.3 percent
in fiscal 1977 and by 3 9 percent In
fiscal 1978, despite a drop of 12 posi-
tions from the previous year. Debt
servite éxpenses rose to more than
$4.3 million and cost of electncal
power to nearly $3 mullion.

REVENUES—With the changes,
estimated revenues are projected to
incresse from the budgeted $27 1
mallion in fiscal 1979 to $28,950,000 in
fiscal 1980 and $31 million in fiscal
1981 «

Star Bulletin

February 20, 1979
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WATER RATE HI’KE, CONSERVATION ASKED
) TEACHER: NOTES :

R
.

What does_the article say gbout water? Does it discuss the use,
the amounts, the cost of water, the cleanliness of water?,

This article discusses the amount of water used agd the cost of that
water. The .arti¢le describes a.new water ‘rate schedule aimed at
bringing; in more money and encouraging conservation.

N

1

What is the position or opinion of the person who wrote the article?

-
H

The purpose of the article is to explain the proposed water rates.

The position is that the Board of Water Supply needs more money to

collect and sﬁiply water to its customers. Rate changes are recom-
mended for home users, big users such as condominiums, hotels,

industries, and agriculture. / \",7

ER <
a a
&

Are several opinions expressed? What are thef? .

All the opinioms ei}ressed are from the Board of Water Supply view-
point. The comments are made in support of the proposed water rates.

»

Is there q_coﬁ}lict mentioned either dirgctly or indirectly? What
it it? '

A possible conflict is expected in doing away with special water
rates,foi agricultire.
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.Honblulu, Dec. 3, 1978 The Sunday

“lLar-Bulletin & Adyertiser

Policy favors conservatlon |
: ~ for ‘long run’

¢ S

By JERRY BURRIS

Adsertiser Politses W ryter

When (he Legislature meels in - o Exercise a conservation ethlc kn
January, it faces the task of puttiny lh; use ol water and energy
flesh on the bones of the landmark ° soyrces. ’

,state plan adopted last year.

*. That plan, the first in the pation,
,sets out basic goals and priorities for
Hawais for the last quarter of this
<entwy. The visiona is for a strong .
.dnersified economy, a pure environ- o
.ment and a stable soéial system. *

To help the Legislature and the
counties come up ‘with specific poli.
+cies lo impiement that plan, the
state Department of Planning and
Economic Development recentiy.
prepared a series of “issue papers”
to 1dentfy ways of achieving those
goals

The {urst six issue papers — on the
econom). agriculture, social issues.
hmited physical resources, housing
and popciclion — were recently semt
to the Legislature. The issue papers
mse an inkling of the priorfties and
policies that could arise frem the

: goals for
:'Hawau S future

V.

AY

F. » Reorient the ocean sl\orehne lp
_public use dnd access. . 7 -

» o Ensure efllicient, healthy. wgll,
designed and functional urban devel-
opments

state pian ° A
. pply extremely restrictive
In this and subsequent aruicles.
The Adveruser wul brielly o e l’:::g"ds for the ufe oi conservauo;
some of the more intriguing 1deaN\ip o, o these policies would ref
::'pe'::m in the first sertes of issue quire specific elforts

In agriculture, for ‘instance. the,
paper says the private agncullural
industry should be helped through
tax breaks, federal assistance, In-
creased government loans, more
‘promotign® and more government
money for research and develop-
ment. °

The state must aiso work lhron}gh
the schools and private andustry to
convince young people agriculture is

Measufes designed to protect Ha.:
wal's limited physical resources
will-dampen economic development
— 3t Neast in the short run — and
will further erode prwate property
rights, a “'policy paper” prepared by

d Economic Development says

* But the paper says there is no
choice but to conserve physical re-
sources becsuse the long-texm costs
would far oulweigh the short-term
disadvantages .

If the demand for water exceeds
traditional supply for example, the
slternative will be expensive desali-
nation plants, which, the piper says,
could boost water bills three-lold

As resources become scarcer. it is
the poor who wdl get shut out, the
paper notes ““In time only those
with a\anable funds may be abie to
enjoy resources all the residents of
Hawau enjoy today '

The paper suggests that govern
ment follow five basic policies, in
the following order of importance

e Retain all land crincal to the wi
abuity of the agnicultupsl mduslry
for present \und future agricultyral
use. .

says.

Limits on’ redistricting of agricul
tural lands could be helped by i1solat-
ing all lands vital to agriculture and
then locking them within agncultur-
al districts under the state land use
system. the paper suggests.

It also says agriculture should be
maintained on Oahu despite the
heavy pressures for urbanization in
Honolulu.

Conservation lands could be pro-
tected 1n several ways, the paper
$ays

Reclassification out of consersa-
tion should, be allowed only under

the most urgent and compelling
circumstances.”” it says The state
should also watch conservition dis-
trie{s to make sure they are used

150
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' a “reasonabie”
" reclassification of land from agricul.

8 good career cholce, the paper .

*»

properly and it should not alluw
urbanization next to conservation
lands becausejt tends to have a cop-
taminating effect, the paper says, *
Quality. urban developments”
should -be sell-explanatory, the paper
says, but it does offer some Buide-
lines 1o insuge that objective, -
t The state shoyld discourage "scal-
‘tered”* urbanifation which 15n't ‘con<
tiguous with ®xusting urban areas,’
the paper_says. and urban develop-
ments—Should be permitted only
when there is a clear need to accom-
modate growth. :
Speculation should be slopped by
passing laws which require urban
developments 10 be compieted within
amount of time and

L I E KR

ture to urban should be prohibited
for flive years after agricultural use
reases, the paper suggests, .

An important goal. the paper says,
1s to “‘reorient” the shoreline to
greater public use and access.

Unfortunately, the residents of --
Hawan are being cut off (from the
ocean) through various urban activi-
ties. basically thdse of the visitor
industry,’” the paper says.

“"The economic returns to a few
have become more important than
the social value to the public. It ;
ume to reverse this And what s
needed is not merely physical ac.
cess. - What is needed is psycho-
logncal access — 3 [eeling of wel.
come, of invitation to use and enjoy
what s rightfully the publacs the
shoreline and the sea.”

No development makai of the high-
way should be allowed where 1t 1s
determined that the shoreline areas
have recreational or scenic value.
the paper adds. *

Even though physical access to the
beaches 18 provided throughout the
state. residents sometimes [eel they
are being shut out by “tgurist en-
claves.' the paper says

There are tradeoffs” in all of
these policies. the paper admits

The primary tradeoffs appear 10
be the possibie loss of accelerated
economic growth and & further
reduction in an individual's flex:bif.
ity n the use of his property. in re-
turn for the long-term stability of
economic growth and increased
beneflits for the general public.” it
says
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1. (a)

(b)

(o)

(@)

t

PoLicy Favors CoNSERVATION FOR “Lone Run”
TeAacHER NOTES

What does the article say about water? Does it discuss thd\gigs,
the amounts, the cost of water, the cleanliness of water?

The articlé discusses the limited supply of fresh water. This article
ig a brief outline -of part of the Department of Planning and Economic
Development's plan of basic goals and priorities for Hawaii. The

DPED advocates a strong diversified economy, a puze environment and a
stable social system.

What is the position or opinion of the person who wrote the article?
The article suggests five basic policies:
1., RE&tain all land critical to the agricultural industry.

2. Exercise a conservation ethic in the’use of water and energy
resources. : )

3. Reorient the ocean shoreline to public use and access.
4, Ensure efficient, well-designed urban developments.

5. Apply extremely restrictive standards for the use of conserva-
tion lands'. '

Are several opinions expressed? What are they?

The only opinions expressed are those of the DPED.

Is there a<conflict mentioned either directly or indirectly? What
is 1¢t? ' A

s

The conflict over resource use, particularly land use, is implied.

r

F20
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Activity 5,2

WHERE Does IT RAIN?

I.’ OBSERVATION - -

Waianae, Oahu 12 inchés_rainfall per year
Kahuku, Oahu - 35 inches rainfall per Year
Honolulu, OQahu 24 inches rainfall per year

Waiahole, 0Oahu 180 inches rainfall per year

Discussion ‘ . :

You, and your family need and use much water. As we
have discovered, all people need water. Unfortunately,
however, the rain does not always fall when or where it
is needed. The uneven distribution of water can be a
contributing factor to a water problem.

QUESTIONS TO ASK

Look at the population ma Oahu, then look at
the rainfall map for Oahu. Do\most of the people on
Oahu live where the most rain falls? How much rain does
the area receivg.uhere you live? Is your community large
or small? How much rain does the
Waikiki area receive? Why dd
you suppose such a large tourist
buginess flourishes where
there is so little*fréshh

, water? g




»

HHAT TO Do

l.‘ Make a large map of Oahu.
. diPferent rainfall amounts. Then using some Symbol
to represent population, place the population
densities on the map. Now on one map you can See
where it rains and where the people live. Compare
your map with others to be sure you have combined
your findings accurately.

2. - State a problem that mlght arise because rainfall
is distributed unevenly. ’

) ADDITIONAL ACTIVITIES

1. Look at a.map showing Oahu's major agricultural
crops afid ere on the island each is grown. Then /)
*try -to detemine the water requirements for raising .
each agricultural product. Are the crops grown
where the necessary-water is readily available?
If not, why do you suppose not? / -

2. Why do you suppose -the people on Oahu live where
they do? Is it where most of the rain falls?
What other factors besides water do people con-
‘sider in deciding where to live? If possible
locate a(ﬁap showing where the ancient Hawaiians
lived on Oahu. Is the current ‘populatiod heavy
in these areas7 .

3. On a worldwide scope, look at world population and
rainfall maps. Generally, are the world's largest
cities located within the world's greatest rainfall
areas? Are populations heavif8st-around rivers and
lakes?

-

EXTEND YOUR THINKING

1. Rain does not fall evenly over Oahu. Different groups
or industries require much water, just as indivi-
dual citizens require much water. Remember what
you learned about cycles and systems; an economic
system also exists where industries rely on people
as workers and consumers. In turn people rely .on
industries as a source.of income and- goods or services.
In times of water shortages decisions must be made
as to who gets the water the¥ need and who is-told
to cut back on water consumption. What do ypu think
should be done when Oahu experiemces water shortages?
What are our vital or necéssary industzies? What

groups might be asked to limit ,consumption? Who
should make these kinds >f decisions?
2. If you were going to establish a community, what kinds

Using colors show the . )

of things would you consider? Where are the most .
"logical" places for people to live? - AJ;’//

.
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5.2

SUGARCANE and PINEAPPLE

"6 sugarcane

] pineapple

. c . . ‘ -

Persons per square mile

1500 < 15,000
-3 500 - 1500

3 50 -$500

T3 1-'50

-

ANNUAL RAINFALL . :

- v Kahuku -»

“

@@ 15,000 or, moré

Fad
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T 5.2
4;. : ..
‘ WHeRe Does 1T RAIN
‘DiGEST , )
/ . o
- i - «’ /\
I.  PREPARATION - ) S - VOCABULARY
. These materials should be available for |. distribution
student use: P . populatior
. i : flourish
- - atlas, - . -
reference books . .
drawing paper +
crayons, pastels, colored chalk, etc. .
II.  Stupent ActiviTies - ' .

Question: Where on Oahu does it rain? - .o

1. Students will combine information frOm rainfall arnd population maps
. onto one map.

2. Students will state a problem(s) caused by uneven rainfall dis-
tribution. . —~—

v For additional activities, these are the appro®mate water requirements:

-

pineapple: this crop is an.arid area plant re !Eiring little or
"no irrigation

.

sugar cane: 230-240 million gallons per day

- -~

- ‘. ¢ P

IT1.  SumMmARrY

Because rainfall and population densities are not necessarily
* congruent, wate{ supply/demand creates problems. V)

With "extend your, thinking" students may need help as they explore
the econompic interdependencies on Oahu.. Some discussion of what would
happen if a particular segment of tht economy were halted might be
‘usetui. (eg. The United Airlines strike in 1979 caused a marked de-
crease in tourists trav ling to Oahu which in turn caused hotéls to
suffer which led the
catsed less money ow on Oahu.) What would happen 1if their 'parents’
jobs were eliminated - who else or what other groups would i &ffect?

to "lay off" workers. All of these ‘actions -

[ X3
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. . | N o » Student* Activity 5.3
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Too Many PeopLE?

ACTIVITY

Think of some things that might de-
termine overpopulation. Do areas that
- are overpopulated always have the same
population density? Determine whether
' or not you thigk Oahu is ove opulgted
on the basis of your critefia,

II.. DiscussioN

RS .
Overpopulation is a term that is
often usegd, but does it always mean the
same thing? The number of people living
in one area may be less than the number
in another and yet the first area may beg
overpopulated. Overpopulation has
to do with more than just 'population
demsity". Available.resources play a -
" major part in determining whether or not
an-atea 1s overpopulated. Overpopula-
tion then is the concept of too many
people for the available resources.




, A . N
) ) N
. \ . '
. - - ; -
P THINGS~TO DO \ .
AN <> 4 oA .
1. Figure out the population density for Honolulu,
- \\ For @ahu. You may have to use a variety of rer -
. ™) ‘soqgrces to get the census and square miles you <
' 4 " . need. - /// . .
2. a) Make a list or chart of the resources necessary
R for life and where they come from here on Oahu. ‘
i Include information on the present supply of
B K P . each' of these resourcds.
' s b)" Now compatre the population density with the L
N, available supply of resources. What,other >\’
- information witl you né&ed E//be able to de- A
termine whether. or mot you-are living in.an
overpopylated area?
o - S . : '
: ADDITIONAL ACTIVITIES '
-l
. Estimate the maximum population that could be suppor- i
§,ted on Oahu with the present water supply. P
N o 2. . Find a city on the mainl#ad or in anqther country
that has a populatlon density similar to Honolulu' S
Compare the availahle resoutrces in each placé and *
decide which igable to support its populatlon Moxe
v coqurtably
. S
3., Write a poem, short story or ‘skit gbout what life .
"7 would he %ike in the future if out résources re-:
‘ mained the same and oyr popul&tion tripled! Try .
L to imagine what it would "feel}" like and include
these fcé;iﬂ&%ﬂ o 4
A - * ’
: SUMMING IT UP SR -
Using what,ng have learned about the concept
of overpopulation, explaia how the followihg could be
true. ¥~ , ’
. R - - .) e R
: B " The people-livi gin Holland say#that even.thGUgh
. the pepulation density there is a$-great as in Japan,
~ ¢ they are not "too crowded". They say that their population
" 'density is much higher than that in some small villages’
.ghif ' “in India or Africa that have alot’ of land surrounding -:
them, but that.those places are far more overpepulated.
g ;\ ; g
- .‘ ” -
\
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: s 7 T 5.3
»0;' i
1 Too Many PeopLE?
A " DrGesT \
{k' I.  PREPARATION VOCABULARY .
. Arrange to have copies of an atlas (Atlas population density
Q\\\ of Hawaii is recommended) or Hawaii Population . census
Data Sheet available from the Commission on criterie
. Population and the Hawaiian Future in your room overpopulation

or available for students to use as references.
Post the telephone numbers needed to obtain the
current population information: the State De~- . y
partment of Health, Research and Statistics : “

Office, Research & Analysis Division 548-6454;
the number to call for help in finding the right X C Y

State agency or office, Office of Information
548-6222, .

L]

I,

\ N -
1 ,
STuneNT chﬁvxrv ’

“ Activity: ¢ Think of some things that might determine overpopulat#on.
Determine whether or not Oahu is overpopulated on the basis of your cri-
teria. Find out the population density for Honolulu and/or Oahu and com-
pare it to the available resources to determine if overpopulation is a

. A
If students choose to ohtain the informatidn they need by telephoning
State agepcies or offices, pre-planning and organization should be stressed.
Encourage students to thYgk, about the questions they want to ask and wxite
fore they make’ their cails. If necessary, help them phrase
<;;Z clearly and conti¥ely so that they are able to get answers

. problem.

r

0

ish them with the in, ormation they need. s«
- [/Q .
Q ~—d - ~ 4
I,  Summary ' o »

.

Students will use what they have learned about tRe concept f over-
populati o write summary.tables, poems, short stories-etc. toc describe

the relationship of availablp resources and number of people in any given-- |

area, . ]

.
A h P -
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Student Activfty 5.4

I,

»
WATER: A Case oF SuppLY AND DEMAND?

QUESTION '

-

What happens .if more water is needed than tan be
supplied? . ’

s

DiscussioNn -

In earli:j;activities you have thBught about some
of the problemsfthat involve the water supply on Oahu.
It is certain that we do have a water problem, and
that it is a _problem that affects each and every one
of us. <We know that our water supply is limited but
that our needs seem to keep growing. What happens
when there is-a fixed supply but an increasing

for something? What happens when the demands exceed
the supply?

QUESTIONS TO ASK

. \ L4
From what you have learned about water on Oahu,
try to answer these questions:’ .

Is the water problem a political one?

é'
\éi Is the water problem an economic:one?
3 Is the water problem a social one?

-

F31 - 165




Once you have made'a list, order them according to which you +
think is most important #° those you think are least important.
Take turns explaining what your reasons are for ordering them
the way you did. ¥Now compare your list to the order in which
the demanders of Oahu actually receive their supply. Which
1s responsible for the greatest demand? Which receives the
greatest supply? Are the demands always met by the supply?
How are the demands given priority? ~\\\
SUMMING 1T UP

The problem of water gupply on Oahu involves a great
number of things; there is no easy solution, no simple an-
syer. After considering all the information you have ga-
thered- so far, form a committee with several other students
and prepare a brief report covering the following topics:

a. the demands on Oahu's water

b. Oahu's water supply

c. water rights/priorities

d. the economic factors relating to #ahu's water i

problem
e. the political factdrs relating to Oahu's water {
problem

f. the social factors relating to Oahu's water problem

g conflict between grpups

h. possible alternatives '

ACTIVITY

With a group of other sﬁpdents, or with the clésé, dis-

cuss the various demands that are placed on our water supply.
Be sure to include what the demand is and who is making it.

* Rememberj there are no real solutions. Each tife
you consider an alternative be sure to think about
both sides, of the issue.

SOMETHING EXTRA

"Supply and demand is a concept that relates to éany things,
not just water. Think about this economic principle:

When the supply of a product is low, and the demand is
gréqt, the pri of the products tends to be high.

Think of sit ations in your -own lives in which you have
seen the law of/Supply and demand operate. .(HINT: What
happens to jelly beans after Easter? Jo Christma% cards
after December 25?7 To the babysitting rates when there is
a sudden shortage of babysitters available in your area?)

‘e

How does this principle affect you? What can you do\to //4/
either create a larger demand or a greater supply if you ]
want to? Why might you not wamt to? What are théx;:nsequences ¢
of increasing one or the other or both? .




g

, T 5.4
|
! WATER: A Case oF SuppLY AND DEMAND?
L DigesT
4 ¢ .
I'.  PREPARATION , VOCABULARY
Review concepts and information from activit . economic
2.1. . g ’ K political
social
< priority
4 alternative
. 2 .

11,

2.

STUDENT ACTIVITIES :

Question: What happens if more water is needed than can be
supplied?
1. Students will discuss the various demands placed on Oahu's

)

water supply and order these demands by priority.
Students will form committees to report on findings of topics

listed~under ' summing ic up".

[T1. SumMmary

1

A review of activity 2 1 will be helpful for information about demands
. and how those demands are met. While working with the concept of sup-

ply and demand,

this activity

invegtigates what might happen if the

s demand exceed® the supply.

Hopefully the students will realize that

the solution is not simple and that wise decisions concerning priori-
ties are necessary. .

e

2
W

16,
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T 5.4

WaTER: A CAse oF SuppLy AND DEMAND?
HOTES

R

Emphasize that there ‘are no easy ''solutions” - that each alterna-
tive has certain consequences which must be evaluated. - Here again,
values enter into the decision making. Another point to bring out is

. that economic, social and political factors do,not operate in isolation.
They interact in many ways and in some cases may be so interwoven that
it is not possible to view them separately. Questions such as "When
is people's behavior economic? Can a person's behavior be social, po-
litical and economic at the same time?" may be helpful in getting
students to think of the interaction and interdependence of the sys-
tems in our sogiety, similar in many ways to that which exists in na-
ture.

This would be a good time to relate concepts that may have been
studied earlier in other subjects such as local and national political
structures, different econdmic concerns, the effects of personal values
on policy and decision making, etc.




SEudent Activity 5.5

\

— WE MUST LEARN TO
SOLUTION . D'SCRRD CLEﬂn ?

To ' -
PoLLUTION?

DUESTION

Might @he environment change so that humans could not survive?

Discussion

- Water is vital - a necessity for life'! We know that our
life depends on water, yet we often show little regard for the
quality of our water supply. As we use our water we are not
careful to put it back into the system as clean as when we ob-
tained it. Our waste water or sewage is not always adequately
cleaned. Insufficiently treated sewage can result in the

spread of water borne diseases. It may promote the growth of
algae that results in foul odor and lack of free oxygen, kills
fish and in general hastens the "death" of a fresh water supply,

Agriculture uses a large share of available water. Wide-
spread use of fertilizers and pesticides has ddded to the water
pollution problem, If unwise farming practices"age follawed,
our lakes and streams can become heavily silted.

¢

Industry 1s blamed for a great deal of our water pollution
problem. Industry does not usually require a high quality
water far its uses, but the dumping of industrial wastes into
streams and lakes or inPo a municipal sewage sgystem causes
damage. These industrial wastes may include 01l and radioactive
pollutants or chemicals used for industrial cleaning. Another
common way industry contributes to wateér pollution is by using
water to cool machinery and then dumping the overheated water
sback into the supply.




THINGS TO DO

1. After the class has been divided into groups, each group
will investigate one of the following topigs and find the
answers to questions that relate to the topic.

Public Pollution

1) Describe a pollutant.

2) Does the term ''sewage' refer only to human waste?

3) What are bacteria?’

4) Is Hawaii's water supply being polluted? If so, where
does most of the contamination come from?

5) List several things that could be done to control/pre-
vent pollution.

)
Agricultural Pollution

1) . Describe a pollutant.

2) In what ways would increased population increase the
use of water for agriculture”

3) What are pgssible ways to fertilize plants?

4) Ask a state agricultural agency to explain why farmers
use chemical fertilizers. Ask if there are practical
alternative ways to fertilize.

5) Make a list of poisonous chemicals contained in a
fertilizer. .

6) Ask your local Environmental Pratection Agency 'sr 0°fice )
of Environmental Quality Control if they feel agricultural
pollution is a problem for Oahu.

Industrial Pollution

A

1) Describe a pollutant.

2) What type of industries use the most water? Are thése
industries located in Hawaii? - o

3) What are the major indgstrics in Hawaii? How do they use

*  water?

4) Do factories in Hawaii dump their wastes into the city
sewage system?

5) What kinds of industrial wastes are dumped?

6) Ask your local Environmental Protection Agencv or Office
of Environmental Quality Control if they feel industrial
pollution ot Hawaii's water supply is significant.

.

Your group should share your findings with the class.

Make & chart to ghow the uses of Water Standards
water and the water quality T )
needed for each use. drinking 987 pure
swimming etc.
irrigation
etc.




I's THERE A SoLuTiON To PoLLuTION?

D1GEST

~

1. PREPARATION VOCABULARY

None required. sewage

algae
phosphates
enzymes
detergents
municipal
pollutant

i

IT.  Stupent ActiviTies | -

Question: Might our ehviromment chanée so that humans could not survive?

For #1 in "Things to do" divide the class into three grogps and assign
each group a specific area: p:ilic, agricultural, industrial.

1. Students will answer questybns about potential polluters. #*Students
+ 8hould check the telephone directory for various envirommental pro-
tection agencies. 1If they are unable to locate thie resource on

‘l‘ ‘their own, the agency to contact is Hawaii (state) Environmental Pro-
tection and Health Services 548-6455,

“ - ‘
Students will construct a chart relating water use ¥o water quality.

SUMMARY

‘This lessen goes from broad nationwide water)pollution to a more
Hawaii specific look at the problems. 1In the case of Hawaii some phosphates
and some primary-treated sewage ‘may be desirable because our ocean area
is lacking in nutrients, Infiltration of sea water into our fresh water
is probably our most imminent source of contamination. If wells pull
water that is too near the bottom (near the level of brackish water) or 1if
too much water is removed, sea water will contaminate the fresh water, °*
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P Is THERE A SoLuTioN To PoLLuTION -~ N

NoTES . \\ '
' - l) ‘

+ -
Upon completion of the activities in Section 5, students will be-

ready to embark on a more in-depth investigation of Hawaii's water situation.
By this time, the students will have identified several of the most important
issues and will have begun thinking about what is fnvolved with each of them.
Before they can continue their investigation and begin generating and con-
sidering alternative courses of action, they may need to have 'additional back-
ground information. .3

-

v

There may be an assortment of books and other materials that you have
used with your students at other times during the year that provide the type
of basic economic, social and political background they will need to under- ]
stand the present situation. These may be made available to students as resource
"to use independently, or you may want to provide more detailed information
to them yourself. A review of the following concepts and procedures probably
would aid the students in their understancing of the complexities of the
water issue: ) T
~ the economy base of Hawaii T~
- the legislative process, especially how g bill becomes a law
- the biases of the various special interest groups-{sugar cane, )
small farmers, ecologists, general public)
- - the legal history of water rights in Hawaii s
- the processes by which an individual can influence governmental
decisions
- the various governmental & non-governmental agencies involved with
water; how to contact them as resources.

.

-

Emphasis should be on assisting thg students in their efforts to ob-
tain information, rather than on providing them with all the information
yourself. Whenever possible, guide them towards seeking out the resources
they define as a need themselves. The brief resource guide included in .
these materials may help you channel their investigations to the agency(ies)*
or person(s) who would be most useful for a specific topic.

_F3§-
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~.environmental problems.

[

o,

. - . " Section 6

. Alternatives and Consequences
o~ ‘

~
-

Instructional Goal * ., . .

ES [ £l
When faced with +decisions concerning the use of terréstrial and extraterrestrial

‘Tesources, students ‘will select practices developed "in recognition of present

and future environmental and human meeds. -
= e

r

"

. \ . -t

Instructional Objectives"

Identify problems involving soil, water, air ard, plant life in the commuhity
and suggest and defend possible -solutions to the probl

. . o Sc, SS, N
‘Suggest political, social and ecpnomic reasons for proposing laws about the use
of natural resources., :

. Sc SS H, C

Gite examples illustrating how water management and conservation practices have

affected the usefulness of  land. : SS, S¢ . ., 1
N ~ * - e

Performance Expectations . '

~
.

Identifies causes of local énvironmental problems.

o

€ites examples of social, political, or. economic decisions which have caused

.

¥ ¢
.. (3

Explaiﬁs‘the need for rules to protect the environment.
T~

Identifies statexané-federal government ageneies

-
primarily conecerned with en-
vironmental management or control. ' ’

-

-
*”

~ . ' . '
ntal groups primarily concerned with enxironmental

\“Identifies noh-governme
matters.
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.

Essential Competéncies

P - -

;) Communicate orally in situations common to everyday life.

. .

o

Reach ggésoned Solutions to commonly encountered problems.
3 .

[ 3 T . \ . P P .

Distinguish fact from opinign in TV and radio news broadeasts, advertising,

newspaper and magazine arficles, and public spgeches.

1

)
.

.

Demonstrate knowledge of the ba51d structure and*fuctions of pational, state

and local governments. "

Demonstrate knowledge of the citizen's opportunities to participate in political
processes. . o
] 3

. Section Objectives .' ) .

Identify water use and regulation as ,an important and continulng environ-
mental issue. -
Identify some of the users of water who have concerns over its use and
. regulation. :
.
Practice environmental decision maklng through a.simuylated env1ronmental
controversy. -

4

:Develop awareness of some of the ‘concefns of different interest groups
regarding use and regulatien of water.

-
o

= Increase ability to consider alternative solutions to environmental Eibblemsa
- Increase awareness of the process of change and the role of the citizen in
. enyironmental management. N -

- .
Develop understanding of the complexity of environfiental decisidn making and
the fact ,that-there are seldom easy solutions to problems.

S
. (" . , .
A . . . ‘
1 . .
) : (l ' . < .
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Student Actiyity 6,1

f

THe CoNTROVERSY -~~~ 7. -

e

I. QuesTroN I \\\J;:‘ ,f
. 3#/ -

Who needs the water? . . v : ,
- - ‘V_

II. Discussion

We all need water to drink, tnggihe, to swim and
just to enjoy. But many others in th&\community also
need water. Water is necessary for industry and for
agriculture, for hpusing project8 and for recreation.

¥  VWhat are the groups in Hawaii which are concerned about

the use of water?

e

- -
Y
< =
3 < d
. T .
. - - - -
v e " . .
] . [ N
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.




WHAT TO DO .

1. Watch thesection of the videotape "Water: Man's
GCreatest Need" that 'your. teacher will play for you.

Make a.list of the different g¥oups who need
water or who are nEerned-pbout the use of
water. Why doeslgich group need the water?
What does each group use tlre water.for? How
much do they need? .

x o~

»

FIND OuT

Who uses the most of the water in Hawaii?
Who decides how much water each group gets? How
much longer will the water last? Will we run out
of water?

SUMMING uP

Discuss the followiné question with the class:

Why- is there a controversy over the use of water in

Hawaii?
4 -




JTHE CQNTROVERSY

. - 4

?
N

_Dlpesr7

PREPARATION.

N

Arrange‘the folloving:‘

videotape player'
television

3

borrowing the videeétap

~

"Wdter:

e

) 4
Man's Greatest

M 4

Need" ﬁfom Technical Assistance Center,

’ -/
VOCABULARY

.snbgidy
coantroversy

© . Officel of Instructional Services,
Phone: " 548- -6250 \//,/ ‘ . o 3

’ wish to play #360-451 (7 minrutes) to provide more background.

STUDENT ACTIVITY

Question. Who needs the water?

:
SeCthﬁS

. - z ‘
Introduce the topic by reviewing

- N

and 5.

Play the videotape #451 to #728 approrimately 10 minutes. May also

Lo d Have students identify as ‘mdny .interest grOups as .possible,.

-4

’ i - - : . 157
[T1. Summary * - ' _ SN : ®
a Studbnts should indentify the- following groups who use or have an
interest in the use of _watert ‘
1} . : -
‘ Board of Water Supbly - goverhment regulation ™ - ///
. <
’ . . L
]l - v Sugar growgrs --large agricultufe
- . V Ty ’ ' A
, small farmers - -diversified agriculture : _ :
. N st At
. )
! .. speciai interest groups - e.g, Life of the Land - wcology »
! urbgn use - human congbmprion oo ) , ' -
Students will be divided in the next activity to represent each of,
these interest groups. N ST
ar 2 b }
Y ) - % .
. . . . . "" ,
4# B . L4 ~
« - . ' \ 1'7,_ * -
. Gs '8) I ~




¢ ' Student Activity 6.2

I

.
! v
. . s - . .
f R . i -
- .
.

*  MATER REGULATION: 'WHAT ALTERNATIVES - -

r

PrOJECT 2 A ‘

Prepare and hold a mock leglslative committee Rearing
on,water - control . . .
¥ ‘-. :

DISCUSSION . | v 4

Pr&end that there is a bill before the. ® 7 e
Legislature, Senate Bill 2020 {SB 2020). This b111
calis for a o be paséed to control the use’
of water.in Hawaii. If.passed, this law' would establish
a Board of Water Management. - This new, board would be
responsible for controlling the use @f all the water in
Hawaii. The board could set rates and charge all water .
users for the ‘amount of water they used.

WHAT TODO  * .t - v

1. Read dhe bill. Be sure all members of the vlass ™~
‘understand what is proposed - -
2. Divide the class into Ege following groups
a. 3 students are senators who make up the
' 1egislative committee ) y
students fepresent the sugar growers
. associatiorn - . .
C 3 students represent the current Board. of Water
e . Supply ~
. 4 students represenf the small farmergp
4 students represent the homeowners association
3 students répreserit the environmentalists
Jrstudents represent the military
2 stydents are tconomists

b.

T0Q o A

.

3. Meet with your grcup. "Read the information provided
far each group. .

o

4, Prepare your testimony for the Senate committeea Pse
the informdtion given to your group. - ’
- ’ ) . -
5., ¥ When called upon bﬂ the committee chairperson give your
s testimony. You must use some kind of visual aid to
. suppprt your group' e point of view. .. //
, -

- TGj_ "rl_;n] : N ) -

’

\

- A

s
N
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AL *Mater Owned Publically *

. .
> .

SB 2020 -\% BiLL FOR AN AcT

. ~—
v N

This bill 1) declare¥ all fresh water rggources
in Hawaii to be publically owned and 2) establishes a
Board of Hater Management empowered with full legal
authority to regulate the ;se of water in Hawaii-.

. A
With the passage of this legislative act, all ,

“waters in Hawaii are dec]areq in public ownership.

/ v

- . *

- . e g - =

Establishment of Regulatqry Board

A Board- of Water Management shall be established.
Tha Board is to consist of 5 members appointeq by.the
Goveyrnor. . : ’ ‘
Jurisdiction ¢ l

B ay . :
The Board of Water Management shall control and
regulate all’fresh water in Hawaii. .

]

f .
Setting of Rates '
* - -

The Board. shall have the power to set rates forall ‘

users of water. Public hearings shall be held on all
rate, structures. Proposed rate structures are subject to .

- approval of the Legislature of the State .of Hawaii.

——




Stu%ent Activity 6.2a
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N
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\SENATE CoMMITTEE ON RESOURCE MANAGEMENT .

-

~

GETTING STARTED . :

N »

QZet with your group. Decide who will be Chairperson of the
Committee. Select a committee secrethry to take notes, and a
recorder to tally testimony during the hggring.

~

PLANNING

Plan how the hearing will be conducted.

Where will: the Committee be seated?

Whete will the speakers’ give their testimony?
What are the rules for presentatiops?

Set'a time limit for speakers.

Who can ask questions?

When will questions be allowed?§

Discuss what the possiblé alternatives are for the Bill.

&

Passed as {s te the floar of the Senate for a vdfe. .
Revised - how? ’
Tabled - what additional informa

. tion might be needed?
No action - what happens to the :

Bill then?

Decide the order in-which ‘the testimony will be given.

Who
will speak first, second, third. etc. .

~

2

.

3 «‘l!' _
, Y ~-Co-

e

>
-

.
. . 7
1] .
v A
. - * .
.
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’

A )

,/ — T

CONDUCTING THE HEARING

When all the groups are ready call the meeting of the
Committee to order. The chairperson should announce:

MThis hearing of the Senate Committee on Resource
Management is now called to order. I want to thank all ¢f
you citizens who have come here today to give your testimony.
I assure you that we will all listen to each of you very
carefully in this hearing."

Announce your rules of proceduré and call the first
speaker.

ADJOURNING THE HEARING

Adjourn the hearing after all the testimony has been given
and all the questions answered. Thank everyone again for their
participation.

-
MAKE A DECISION

Meet with your committee and decidg what will happen with your
bill. Report your decision to the class. Cive your reasons for -
your decision.

T .

l’""




RoLES FOR THE SENATE CoMMITTEE
ON RESOURCE MANAGEMENT

.The Chairperson ¢
- maintains order

- call gpeakers

.~ recognizes péople who wish to as questions

helps detide what action to takeYon the bill

-

Pt

.Thé Secretary

- makes notes of important points made
- asks questions of speakers
- helps decidelwhat a&!ion to take gn the bill

The Recorder
- writes on the boa
those who are against the bill
- asks questior}s of speakers

- helps decide what
- helps groups.post

Other Committee Members

- asks queétions of
- listeng carefully
- helps decide what

action to take on
their visual aids

LI 4
speakers

action go take on

the bill

the pill

« .

® ¢
\(
e
. 155 .
- N\

a list of those who favor the bill. and a list of'

.2a




\ . Student Activity 6.2b

T SUGAR GROWERS R ’“ﬂl
ASSOCIATION ”

Your group ‘is opposed
¢ to Senate Bill 2020,

o Prepare your testimony
using the information on

the back of this page. Find
out what the time limit-is.

Prepare at least one
viseal aid to support your
testimony. T ’

Choose a .speaker or
speakers for your group.

- When the Chairperson of the
[ committee calls on your
P group present your i-
mony. You might begifi by
saying: .'
4
. ¢
Thank you Mr., Mrs., or Miss . )
My name’ is . . 1 represent the
. * Hawaii Sugar Growers. We are opposed to SB 2020 for
- the following reasons. (Give your testimony. Show
. your visual aids.) We recommend the following
* . action be taken on SB 2020. (Give your recommenda-
. tions.)
] -
- I3
' 13 l
- &
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SUGAR GROWERS INFORMATION

You know that the sugar industry has a long history
in Hawaii of leadership in water development. The discovery
and first tapping of the lens was done with’the'money and
expertise of the sugar growers. At present, the industry
uses about 607 of the water. It uses the water free of
charge. Point out that much of the water is recycled and
percolates back through the ground to the lens. The in-
dustry also uses water that consumers will not drink.

* You know that sugar keeps Hawaii gteen and alive.
Some 9,000 jobs depend on this industry. Sugar contributes
$200 million to $300 million per year to Hawaii's economy.
Warn the committee that if the iplustry has to pay for its
water, sugar growing may becomef too costly and may be
stopped resulting in the loss jobs and state income.
You believe that the water should belong to those who
can develop it and use it most profitably.
be allowed to use all the water it camr <

You may wish tq base your testimony on:

.. .

1. Sugar industry right to private development
of water. )
Economics. Charges for water will drive spgar
out of business. '
Water for agriculture should not be regulated.
Sugax..industry discovered and developed the
water resource with its own money and should
not have to pay for it now. -
Other arguments you can think of.
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Student Activity 6.2c

»

) T

/." :

~

BOARD
« ~ OF
WATER SuppLY

of 8B 2020.

Prepare your testimony
using the back of this page.

Find out what ;he time 1imit
is.

Prepare at least one

testimony.

Choose a speaker or
speakers for vour group.
When, the Chairperson of the
Committee calls on your
group present your testimony.
You might begin by saying:

My name is

Your group is in favor

. Thank you Mr., Mrs. or Miss

1
4
iy

K

o)

K3

of Water Supply.
your testimony.

recommendation.)

]

the following action be taken on SB 2020

I represent‘the Board
We speak in favor of SB 2020. (Gixe

Show your visual aids). We recommend .

(Give ypur

[

i

<




/ -~ BoARD OF WATER SupPLY INFORNMATION

~

You are aware that the Boazd of Water Supply controls only
about 27% of Hawaii's water. It regulates and charges for the
use’ of water by homeowners, businesses and small farmers at rates
of about $0.77 per.l,OOO gallons. Rate increases to be implemented
in the future. .

In times of drought and increasing poBulation it is difficult
for the Board to provide enough water to those who want it. They
must charge more and more for the water to discourage excessive
use. They do not have any control over the 60% of water the sugar
growers use or the 7%Z used by the military, or the 7% used in pri-
vately developed $ystems. . ’

From its beginnings in 1920 to the present, the Board has had °
increasing difficulties meeting demand for water. The head 'level
of water in 1880 was 42 feet; in 1946 it was 21 feet; in 1973 it
was 17 feet. At present the public is using about 450 million
gallons of water per day. The Beoard feels that about 510 million
gallons per day could be developed, but tH@y have no control over
the yse of water by sugar industry, or military. SB 2020 gives
the new board control over all the water. '

’

- Further, you point out that if the water use is not régdlated
by one board, Hawaii may soan have to turn to desalination. The
costs_for this are high. DResalination of brackish water would
cost about $1.50 to $2.50 per 1,000 gailons. Desalinatien of sea
water would cost $3.00 to 54.00 per 1,000 gallons. 1In addition,

_Ahe energy .to operate the desalination plants would have to come
from burning oil. 0il is becoming scarce and expensive.

You urge that a dedision must be made ‘to regulate the sugar
industry's use of water so there is enough for the urBan population.
Point out that,perhaps the time for growing sugar in Hawaii is past.
Perhaps the land should be used for people.

The sygar industry will have to make some adjustments. They
will have to pay for their water or the may use sewage effluent
from the sewage treatment plants, thus solving another environmental
prrblen.

You mav wish to bas- your testimony on:
" ' .

I Amount of, waker currently regulated compared to
controlling alil the water proposed in SB 2020.
Costs of developing other ways of getting water.

[ )

¥ 3. Use of sewage effluent as an qlternative for the
' sugar industry.
4, 'The use of water for the good of the majority of

people not just the sugar.industry. -

\\\~‘L ’i. 5. Other arguments you can think of.

-Gl6- Ix

~ 4
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. , Student Activity 6.2d

»

SMALL FARMERS

7
Your group is in favor of the bill

in general but against certain sectionms
of it.

¢

Prepare your testimony using the -
information on the back of this page.
Find out what the time limit is; -

)

Prepare at least one visual aid
to support your testimony. -

.
-

./ - ~
Choose a speaker or speakers for your group. When =
the Chairperson of the Committee calls Op VOour group Dre-
sent your testimony. You might begin by saying:

>
. g

$

] Thank you Mr., Mrs., or Miss .
I represent a group of small farmers on Oahu. I speak
in favor of the SB 2020 with some reservations. (Give
yaur testimony. Showsyour visual aids.) We recommend
the following actions be taken on SB 2020. (Give your

# recommendations.) -

o
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" SMALL- FARMERS/ INFORMATION

-

~

' The small farmers are in favor of SB 2020 because they have

.been deprived of water for ‘the last 100 years. First the sugar

planters tapped the watgr sourses and diverted them for growing
sugar.” Then more recently the Board of Water Supply did the same
thing to gef water for home use. As a result stream flow has been
reduced and in some cases has dried up completely. In addition
small farmers are charged for water they use while sugar growers
get their water free. Tbey feel that if wStq;'ﬁas all owned by
the public and controlled by the new proposed YBoard of Water
Management: they would have a better chance of getting the watet
they need at a reasonable cost. . ~

As small farmers, 'you want water more freelyjavailable to
encourage more kinds of agriculture in Hawaii. You believe .the-
farmers should be self-sufficient and not rely on subsidies from
the governmént the way the sugar growers do. You believe that

farming is g way of life.that more people should get back to, In -

order to do that, water is needed. Without the availability of
water the land is useless, and no food crops can be grown.

The small farmers are against the section of the billr

stating that the members of the proposed Board are to be appointed

by the vernor. They are afraid that the powerful sugar industry
will exert pressure on the Governor to appoint members who will
continfe to favor the sugar industry with free or inexpensive
water. They want an elected Board and standard rates of water

use for all agriculture.

A posttlon against appointed Board members,
Cheaper water rates for farmers than homeowners or
inddstry,

Other arguments you can think of.
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Student Activity /

HOMEOWNER S~
ASSOCIATION -

Your éroup is in favor
of SB 2020.

*' Prepare your téstimony
~using the informatfon on the
back of this page. Find out

whi;/fhe time limit is.

Prepare at least one
visual aid to support your
testimony,

* *
*

_Choose a spdhker or
speakers for your group.
When the Chairperson of the
Committee calls on your
group, present your testimony.
You might begin by saying:

Thank you Mr., Mrs., or Miss
-My name is-
" Homeowners Association of Hawaii.
favor of .the SB 2070. (Give your testimony.
your visual aids.) We recommend the folldwing
agtion be taken on SB 2020. (Give your recommend-
ations.) ' E /. ’

I represent the
I speak in

Show
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"¢ HOMEOWNERS INFORMATION

‘\» . -
‘As homeowners, your group is very concerned about the rising
cost of water. You know that ‘the Board of Water Supply regulates '

y, the water you use and charges you for its use,

The Board has

raised the rates for water
g« .currently proposing-another

se twice in the last 2 years and is
rate increase for next year. You used

to pay 30¢ per 1,0Q0 gallons of water.

Now you pay 77¢ for 1,000

gallrp With the proposed ingrease you will be asked to pay 85¢
per 1,000 gallons

In the past few yssrs the Board of Watler Supply has-been
asking homeowners to copsepve water. Yet you know that the sugar
planters have not been using less and they get their water free of
charge.” Why should homeowners pay for water and others get it
free?

You believe that ¢he water should be declared a publlc Te-
source so that it can be regulated by government. This will ensure
that there 1s enough water for everyone at a fair prite. If sugar
growers and others take what
make sure people have enough
for recreation? Who will.be
houdsing developments and for

to drink, tc bathe, to grow lawnhs and
sure there enough water for new
the next generations? :

are aware that water is needed to keep the envi-
ronment green, to prevent costly fires in the environment. You
feel that keeping the environment green and beautiful is important
to Hawaii, perhaps as important as the jobs and money produced by
the sugar growers. ) \i

Further, you

they want without controls, who will .~

\ You may wish to base your testimony on the aollowing:
1. Unfair charges for water for some but not for others.
2. Water should be a pub}lc resource to be used and
enjoyed by everyone -
3. @svernment should take steps to be sure there is
enough water for all-who npeed it.
4. _Beauty and natural ecosystems are just +as important
to living in Hawaii as agriculture.
5. Other arguments yod can think of.
4 . - .\, .
~ . '
- Y
r . . ‘_‘
.- RN .

~
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Student Activiwy . 6.2f

[

ENVIRONMENTALISTS

- N

N

Your group fg in favor of
SB 2020. ’ .

<

N Prepare Yyour téstimony-using,
- the information on the back of
this page. Fimnd ouf what the time
limic is.
’ - ~
Prepare at least one visual
aid to support your tgstimony.

4

)

Choose a speaker or speakers for your group When
the Chairperson of the Committee calls on your group, pre-,
sent your testimony. You might begin by saying:

A -
. L}

Thank you Mr\, Mrs., or Miss, .
My name 1s . I chzcbcls J.an
Is Our Land, 4 non- profit group of citizens con-
cerned about our environment. We speak in favor .
of SB 2020. (Give your testimohy. Show your ‘
visual aids.) We recommend the following ' ]
action be faken on SB 2020. (Givd your recommend-
ations.)

e

< -GZl- '
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: ' ENYIRONM?NTALISTS INFORMATION

.

As people concerned about caring for all parts of the
environment you are very interésted in ‘this water issueg. You
believe water ought to belong to all the people to share equally,
not just to the few who have money and machines to take the
water. You are in faver of having water declared a public re-
source which all people have a right to share.

Urge that all uses of water ought to be considefed; sugar,
\\ * agriculture, small farmers, urban usei”beauty: maintaining

natural environments, recreation, swimming, industry, etc...
Only when one Board controls all the water regources can all
get their fair shate. Point outythat the declaxation of water
as .a public resource controlled §§§one Board does not mean people
will not have rights to it. It me3ns that all people will have
/ rights to the water, perhaps even free of charge. Tﬂe Board may
choose to set rates for some and not charge others for.the water
they use. But mest importantly the Board will be able to set
1 . limits on what can b%_done with the water and how much different
groups can use. ' ) *

\ . ) ’ .

You strongly feel that water belongs to everyone. Government
cannot go on letting big users take what they want away from the
little users. » '

~/ ’ You disagree with the Board of Water Supply. They say 510
million gallons of water can be ‘developed on Oahu. They ulso say

-~ ‘that there is plen® of water until the year 2000. Your resear-
chers say that the -water supp}ies dre much lower than that and
Oahu will run out of watet in the 1980's. Yuu want gction taken
now to prevent that from happening. Besides you don't want all

e the water to be used for development. Instead it should be used
to keep Hawaii beautiful. Some should also be ‘saved for future
generations. -

'

Perhaps the people should look at recycling watgr. Why can't

sugar growers use sewage effiuent? [he ettluent wou%% percolate
through the soil and be cleaned at the same time addfng nutrients.
Perhaps -sugar cane should be phased out in favor of preserving the

snatural environment. '

2

You may wish to base-ydur testimony on: ’

l.L_Preserving nature and water.
' 2, Giving everyone equal shares of water.
- 3. Goverpment ¥esponsibility to.protect all its people
' and its resources.
. 4. Water is the-most important resource. Without it,the
land is useless'.

\\\\‘h 5. Other arguments of your own. ¢ ‘;")// T
. b N | <

Q :
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Student Activity 6.2g

-

&

Your group is against SB 2020.
“/ ! »’
. Prepare your testimony using the infor-
. matiort on the back of this page. #Find out .
what the time limit is. oo

Prepare at least ome visual aid to
support your testimony.

- Choose a speaker or speakers for your
group. When the Chairperson of the Committe
calls on your group, present your testimony”
You might begin by saying:

Thank you Mr., Mrs., or Miss
My name is ) . I represent gher
Armed Forces of the United States. We are here
today. to speak against SR 2020. (Give your tes-
timony. Show your visual aids.) We recommend the
following.actions be taken on SB 2020. (Give °

your recommendations.) N
. ¢

~

-
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MILITARY INFORMATION
, x. \ ' L s
¥ Your goncern deafﬁ mostly with 1) the ' ’
A ) investment the Federal Government has made al- ™
“ ready in developlng wdter systéms in Hawaii and
v 2) with maintaining securlty of mllltary bases.
PR In 1883 the United States gaipgd its first e
' . . military interest in Hawaii n Pearl Harbot *

. was 'sipged over for its exclusive use. The
t military developed the area and later acquired
R : many other areas for bases. In the 1940's
the military built its own water shaff at Red
- Hill to get water for its bases. Thus, there ™
- T has been a substanti%l investment of money.
v
. More importantly syou believe that it is
~;§ ' of utmost impor#ance that théxgilitary con-
’ tinue to obtain and control its own water to
A be' safe from threats from other countries or"*
') saboteurs. If the city water.supply is inter-
e ) rupted gt even poisoned, the military will ill
be able%io get j&s water and protect the I lands.
Point eut that at present, the military <ontrols
only about 7% of the water; ,a small prLce to
pay, for natlonal security. v
| 5% N _
;;ftixif' ' v ’ You may wish to base your testlmpny on .
- > the above information. or on arguments of your

// o own.

. , y. | ‘ ’ %

N
—

- ‘ ~ - '

g

O
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% Student Activity 6.2 h

testimony.

EcoNoMIsTs
/-

_Your group is against
SB 2020.

Prepar% your testimony
using the informatiod on the
back of this page. Find out

what the time/limit is.

Prepare at least one
visual aid to support your

*

Choose a speaker or speakers for your gro&p. When the
Chairperson of the Committee calls on your group present your
testimony. You might begin by'saying: .

h)

Thank you Mr., Mrs., or Misg .
.My name {s I have been asked
by'the.State Economic Department to testify here
today. I am speaking against SB 2020. (Give your
testimony. Show your visual aids.) We recommend
that the following action be taken on SB 2020,
(Give jour recommendations.) ’

o
.

“GES- -,

Yo
r




EEONOMIST INFORMATION -

» * -
. *

There are several economic questions involved in the
water issue. You note that if SB 2020 is passed as written it
is very' likely that the sugar growers will have to pay for
water they currently get for free. You point out that the
sugar industry is not very strong since it-is receiving '
government subsidies in order to keep the price of its
sugar competitive on the open market. The industry employs
’ . over. 9,000 people and contributes over $300 million each
year to the State's economy. If sugar growers have to pay
for water it may drive them o of business resulting in
}" i unemployment. Point out that nqt-only would the State
v lose the incomk, but that it would have to support the

" unemployed. You‘might also point out that no other’crop can
be grown go extensively in Hawaii as sugar cane ;
4

a

.
»

) Economically you believe that it is bktter to continue
. with the current water regulatiog structure. \The Board of
‘Water Supply can regulate wateroSB gomeo%ners and sma]l farmers
and.encourage consérvation by charglng higher rates. By
cHargﬂng more, people will use less Then \thete will be
, “ s enough water for everyone. (\\\ B
-

) N Co * If that is not sufficient, salt.water can always be
’ k desalinated. The cost will be hlgher, but people will use ¢
v . less. . Desalination of brackish water would probably ‘cost
\ ’ $2.50 per 1,000 gallons. Desalination of sea wagwr might

’ rost as much as $4.00 per 1,000 gallons. Current rates are
about .77 per 1,000 gallons.

T, You believe sugar cane industry and small farming
' operations are good use of the land and water. The water can
be recycled and with careful attention to run off, much of it
) caﬂWpercolate back? into the ground to be used again. Agriculture !'
i& * rovides jobs-and income which benefit the total economy of

the State.

N You may wish to base your testimony on:

' - ’ “v
. o 1. The 1mportance of agriculture to the, industry.
K ~ 2. Use of higher water rates to make pgople
‘ conserve. ~

3, Other arguméhts, you caqithink of .

b - v . '
~ X l 4 ( \ N
-
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WATER REGULATION:" WHAT ALTERNATIVES . -\\ ~ .
~ NieEsT A

-
.

v -» ¢ ‘ , . ! L4
I, PREPARATION ., _ ' . VocapuLar?

Arrange to have suff1c1ent act1V1tv sheets mock’~
class. oo ~ legislatife
"1 for each student - Activify sheets 6.2 ;(SB 2020 economists ©
1 for each group - Activity sheets .2A, 6:2B, envirorimentalists |
, 6.2C, 6.2D, 6.2E," 6.2F, 6.2C, 6.2 ) . testimony

)

h ¢

”

By

STUDENT ACTIVITIES

t\\

Project: Prepare and\hold a mock legislative committee hearing

on water control. .
. :

-

Distribute activityrsheet 6.2 and Senate Bill 2020.

Discuss what is to be done in the mock legislative hearing.

Divide. the class into 8 groups s

Hand out group sheets. T "

Prepare and arrarge for the mock bearing. Prepare visual aids.

Call the hearing to order. Hear :the testimony,. Keep the visu-

al aids posted. ‘ ' ’

Have the SeqateﬁCommittee decide che future of the bill and an-
. nounce the&z decision.

- v

?

)

°

ITI. Summary . -
4

Point out that there are. ﬁany interest groups who have different

DOinfRéF view on environmenral "’@tteto R

Py o

No that environmental decision making is complex There ére.no'
easy s¢olutions,

/

»

-
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. ) _ . Section 7 \

" Projects and Follow-up

Instructional Goals

v

When faced with decisiphs concerning the .se of terrestrial and extraterrestrial
- regources, students will select practices developed in recognition of present \
future environmental and human needs. L, . .
¢ . \
Students will demonstrate their awareness and knowledge of ] P ation processes
and dynamics. !

LX)

stdients will examine optional courses of action and thei consgquences for im-

. groving the quality of life and will support those that

}11' provide optimum

short-and long-term benefits for society' and the environment. ,

»

\ -
.

4

Instructional Objec&iues;
(S

Design a dramatic produc
upon water as "a resource.

Identify individ®al and

and marine water resources

tioff to illustrate the dependence of plants and amimals
Sc, LA, N

community practices that affect quality of both fresh
Se, SS, H ~

-

Collect and report data demonstrating the effects of imported plants'and animals

on Hawait's environment.

v
o

Describe. some aspect of

Sc, SS, LA,cHS, LS

life in Hawaii that has changed in‘the last two hundred

yea?s and relate this change to population changes. ¢ S5, LA, HS, C.

Suggest ways people may be.influenced to more c¢ompletely appreciate and" protect
their env1ronment. SS, Sc, PE, PE, Art,

GrduP «sounds from several loca*ions as, naturq% or human-

pleasant,

v

Music,

made, pleasant 'or un-
Sc, 'H, Music

‘"

\ . + ©

Make a musical presentation representfhg a particular type of enviromment or a
comoonent of an environment. Music

. ‘
Identify components of a familiar environment from their characterlstlc sounds.
) : Music
Observe and describe the steps that are necessary to produce potable water at
the faucet in the home. . .+ Se, 85, H

B o~

. ' H
-
) . -,
A <
S
«
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o)
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i

Performafice Expectations .

’ t
Uses avariety of resources to gain information on environmental matters.

Al .
o . [ . .
Commupicates feelings evoked by various types of environments.

4
Describes the need for beauty i one®s environment. . L; ,
B /\. . . - . "
Lists a number of environmental factors which may af Bt the emotional or
physical health of human beings. .
' . L3
Identifies specific contributions one can make to help human beings live in
harmony with the environmment. .
+ »
0 : ‘ . Lt
/ N ' . .
Essentidl’ Competeneies . -
» V’I
Use resources for independent ledrning. .
A -

v -

. \
Section Objectives

Become involved in environmental projects.f: T cot

Listen to various representations of water that demonstrate creatJLe

.expression through music. /

. “ , - R

* ] . . ] . *

Develop an awareness of the aesthetic qualities of water in the environ-
ment . y
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¥ Sy . . N

Co ,‘ WaTerR - Is Our .
N SuppLY Runnineg QuT? . /

I. .QuEsTioN . . ’
* .
» cdlild any of'the Hawaiian Islapds actually run 6ut of
potable water? If so, what would the effects be on people
and the env1ronment7

.

‘W, AcTiviTy S

Discuss what would happen if the watex supply in vour
communit§ or island disappeared, Hbw would you and your
family be affected? What about plants, animals, 1ndustry
etc.? *
L d
. A sttidy of the water supply on your island could be
useful to everyone who lives there. Research the water
supply on your island and make a documentary on your T
findings to present to the rest of the school, comminity

groups4 or governmental organizations. - (.
I .

Y willlneed,to.find information bn,the‘folloWing
questions: " .
- Where does the water com; frgT? )
- 'How much water is readily avaiiable? . Lo
N - What g;oups use thg‘water and for what purpose?
- Jlow mu_ch of the available water supply is used by each group?
- Has your’island ever had a water shortage? If se, when? .

- Have certain recreation

,
£ wdustrial activitics\

a2 a 1, or in
been reduced or eliminated because of limited or polluted water

\\;J7ppplies? . '

. - Are there pollution problems on your island? What are, the causes
"of these problems? Ig anythinﬂ being done about thesc problems

. - What water conservation activities are ocdurring on’ y0ur island?

Are future activities planned° .. ' ER
¢ - What is being done t¢ increase the available water supply on
your island? What, if-any, future activities are planned?
- ™ ’
3 .

3

‘Mww
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" . - : e e Student Activity 7.1

N .
- ’ ’ ‘ ,

How woulcl a prolonggﬁ drought affect your island’ s/water
. supply" , . N N .

. 7 ' - J -

. ! How would a limited water supply affect individyual lifestyle,

s . 1ndustry, agri(.uluﬁure, business and t}k enviropment? Cos

ia

. ‘ : ?‘\at can 1nd1v1duals <o to insure adgguate water supplies in

. he future" . ‘ ' .
< >

C - ‘- :

o {7 “Tines To Do.

.

; o Organize your groups Lodk at ofessional'
N ~ . docurientaries on telgvision and in reports. ) - ‘
Degide who will collect 1nformat10n do water .
quality experiments, take 1rtures, make charts, .
posters and graphs, write, crlpts and interview
. . .- various experts in water resburce.management
2 ) and pol‘lugon contt;ol. ' .. .
Build the first part’'of your report on the <, .
present Status of your island's water supply. ) o "ﬂ
1 ) Try to find out if there are any projections’
' ‘r . , for the future of the water supply and plans
~ to insure -an adequate supply. | . .
ﬂ . ‘Highlight any present or possible future water
‘ o supply prdblemgau‘f'Reco en actions for solving
. or preventing thoge prrg&ems. Project the im-
pact.of those sol&ions on&esent and future

.
génerations and on the envi¥gnment. . R
. . Y. ’ a .
* ‘NDecide jhow hest to present your documentary. -
. D ys, @udiotapes, slide shows, movies, video-

tmg, plays and skits all may be used.

Wher‘«youf documentary is complete, present it ) "
- to other school classes, community’groups.such - ° ’ ?
as P.T.0., business groups, or government organi- :
o zations.

Present your story to the local newspaper, gadio .”
or television station or ask local merchants,
.companies or libraries for display space to tell
your story. Invite parents and community persons
- to your cléssrooq for a presentation. )

ERIC — T "
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- 3 . B A .
, e - _
Sah ¢ .
WaTer - Is Our SuppLy RunnInG OuT? : ”)/
. e . -
DicesT ' . e
.“ ‘t 4 ' a ”
PREPARATION ‘ VOCABULARY

‘ -

Elicit discussion about an imaginary water- disaster -

legs community. What yould it be iike? Then emergency
relaté this to your island. Where would the documentary
~shortage be felt first? What group or industry - \
would be most serioysly affected? What would® ’
happen next? - ‘ P -
oY : S .

1,

STUDENT ACTIVITIES
" As the lesson begins, try to guide and extend the discussion

to a hypothetical island without water, until the long-range effects
emerge. Use ygur own imagination.and enthusiasm to formulate pro-
vocative questions, and let the children ramble until they begln

to see the implications of the idea of a world without water’.

Students will make a docnmentary.

r4 T "

—
—
L]

‘\ 4)

SUMMARY * -

By researching for the documentary and by working together,
,students can arrive at a better understanding of the condition of

/7he l1ocal water supply.

It is hoped that the

This is ating activity.
class will th afly other interesting activities. Alternative
activities mig ude: .
R -

1) publig™ a monthly environmental newsletier

2) establish groups to be responsible for making and displaying
environmentally-oriented posters throughout the year

3) . establish a school Environmental Gouncil

establish awarenass co ttees to collect and report on

current environmental quostions that appear in newspaper

and magadine articles.

—

.- i
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% WATER - Is OUur SuppLy Runnine QuT?_

- NoTES g

Under Activity: Help students compile a list of local services
that will‘be useful to them. -Identify materials they can collect ‘ '
from public agencies. Certain field trips may be useful for the
' whole class; some field work can be done by individuals. Help,
but don't collect all the informdtion yourself. Let them do it. If
they\want to shmple and test water, ask the high school chemistry
teacher or the water company for help.

’ -

Under Things to Do? Making movies is “fun and good for children.
. The high school athletic department may have a camera, or a parent
might be "hired" dn a volunteer basis.
P . } . ‘ . [
Children can make snapshots with still camaras. (For interesting
‘- * - information about children's uyse of still camaras, write ththe Eastman
.# Kodak Company's Visual Literacy Program. ) N

You may be able to géi additional pictures for your class docu-  —
mentary frdm the Chamber oK Commerce, city departments of water and
sanitation, and state and local offices of water pollution control.

To present the documentary, contact local media well ahead ,
of the time you want to present your documentary. Lead time is 1m—
portant to them. They may also glve'format advice and technical
WeEip. Let the students do some of the contacting. They are great
. salesmen! » -

. The making of a documentary, suggested in this lesson, can become

an integrated social science, science, language arts, and art project.
. a

In £he planning stages, you‘shohld keep the scope of the project
within sthe limits of practicality without stifling the ingendity of the
stodents. .

'

During the planning sessioms, 'try to manipulate fhe work assign=-
ments so that every child participates in a way that is likely to be
successful to him or hee. Theré will be many opportunities to use

- . some of the skills that certain of your. studegts already have. New
skills can be learned by some of the children as they are needed. ach
child can contribuge something. The tasks can be individualized, and no
one will need to feel that he or she is competing against everyone else.
Information developed by one group of students can be shared with the
rest. The group experience can be one d¢f both learning and teaching in
a comfortable atmosphére.

b 4




The ideas given in Activity 7. ar desigred to suggest
possibilities, not to lay down a hard-and-fast blueprint. Thé
important objective is that the youngsters learn somethifig about
the use and conservation of water, the problems of cooperating on
a project, and the pride of accomplishment.

Don't be afraid to ask for help when you need it. You may
need to borrowsequipment from-ti¥Phigh school science department,
expertise from community scieftists and technicians, and coopera-
tion from the community public utilities and media. - Resides con-
tributing fo the projeét, these associations can indirectly teach
your- sﬁ}lﬁfen.a great deal about adult social roles and the nature
of tHe/community, ‘

If your students have shown a great deal of interest and in-
genuity in making a documentary, then they might want to wind it
up with a look at the future, projected along lines suggested by
their own interviewd with local offtcials. There might‘even be
one or two students interested in roughing out a skeleton of a
sequel, based on this projection and the possible altérnative
futures it may suggest for your local community and the region it
is part- of. '

-
>

" This list can he short or very complete, depending on the
ingerest, of your eclgss. Sometimes a class will become so involved
with ‘one particular pgssible course of action that the youngsters
prefer to develop  t@is one in detail rather than make a long list.
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CAN YON HEAR A SCENE?

[, QUESTION

_III

Can vou picture a qrene created in a
comp )
N

PISCUSSION

Musical composers often try to imitate In
sound everyday sights and experiences they see or
hear in their environment. Compositions such as -
Bedrlch Smetana's '"The Moldau", Ottorino Respighi's

"The Fountains of Rome', Paul Wiater' s‘"Calllqgs”
and Ferde Grofé's "Grand Canyon Suite' are good
examples of the composers' musical descriptions of
their 1mpressicns of a paltiuular env1ronment

’

WHAT To_Do ‘ o

Listen td one of these compositions. Try to
picture the story the composer attempts to convey. .
Discuss the mood, fdeas, instrumentation, and musical
form utilized. -

How many different scenes are pictured in the
cogposition? What moods .are created by: the music?

Do the scenes represent different places or the same
place at different times of the day or in different
seasons? Are the surroundings pietured in the composi-
tion natural, made by humans, or both? How are animals
or people deplcted in the mu51c7 What forces of nature—
are represénted? ’ ’

J

How are instruments used to_.represent the \
different components of the scenes syggested by the
music? " What instruments perform the main musical
themes in the different sections? What special
techniques- such as'repetition, mélodic €ontour,
dynamics, harmonic structure, etc.;, were used in the
composition”

{

Write a detailed descrlption of one of the
qectlons in the cbmposition /

.
t




[3

. T

ADDITIONAL  ACTIVITIES

. f\ Use another art form--drama, poetry, dance, or . ’
. / art to.recreate one or more of the. sections in the
- % 'musical composition. >
¢

o ™~




Can You Hegg A Scene?
’ DiGesT .

\

IN PREPAﬁBTION ' /’ g

Arrange to have a recording.of one of. the following%-
.

BedYich Smetana's "The Moldau"

Ottorino. Respighi's "The Fountains of Rome”
Paul Wintea's "Callings"

Ferde Grofe's v \ "Grand Canyon Suite"

~

STUDENT ACTIVITIE§

Introduce the idea of 'scenes from the environment being
depicted in a musical composition.

Play one of the recordings. Have students try to ﬁicture
the scenes depicted in various sections of the composition.
Discuss the sec¢tions and what tgchniques such as repetition,
melodic contour, dypamics, harmonic structure, etc., were used !
by the composer to transmlt the musical pictures. . ;
+

How many different scenes were pictured in the composition? .
What moods were created by the music? Have the students \déscribe =~
at least some pf the scenes. Were thety in different places or in
- the same place at diffekent ,times of the day or in {ifferent sea- f
sonsy Are the surrourtdings in the composition natural, made by X
humans, or both? How are animals‘or people represented in the ;
music? What forces of nature (winds, waves, etc. ) are represented7 1
e ) .
How are nstrumenta used to represent the different components
of the scenes suggested by the music? What #snstruments perform the ?
main musical theme in each section? What special techniques were
used 1in the composition? ® .

’

s~ .
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. . ¢ ' .
"1 T - SOMMARY - : - ' ,
’ . R 4
\ *  Listen to the, composition again. Have students ‘¢ -
s ‘e write a detalled description of “one of the sections in e’
the composition. . ’
AN . %
ADDITIONAL ACTIVITIES . , t
i \ . . o - ,
T <, Use another art form--drama, poetry, dance, ‘art, etc.,
to recreate one or more of the sections in the musical ’ :
composition. i )
- —— . .
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1 . e * - Student Activity 7.3}

-
!

THE VOICES OF NATgR

H

[. QuesTiow, . :
. How many differen? ways can you "Qear".wager? . v '
I, DISCUSSION

N
Fs 3

Think of the many times that vou have heard the
« sound of water--raindrops on :oofs or pavement, run-
jning water in simk or tub, mov1ng water in streams or
waves. How does it sound? /How does it make you feel? .

[11, \_THINQS To Do

5 +Individually or in small groups use a tape, *
recorder to record varjous ‘voices (sounds) of water.
s As you record each sound, keep a record of where and
—when (day and time) yop recorded it and what actidn
of water caused the sJ.i.nd. Identify any other sounds
which you may have heard at the same time. R
- .
Play these recordings for the rest of the class.
_Have them, guess what the water -is doing and any other
details that can‘be identified by the sounds. Discugs
the accuracy of théjr answers”and describe the scene '
in which the sounds occurred.

-

-~

Perform one or mor% of the foLioQing activities.///

- . . . * ’
Try to imi tate the voices (qnunds) oF water in
your recordings using your own voice or a _musieal .

ﬂnstrument
»

-

Select one or more of.the voices of water and K
develop a musical composition to represent the scene(s)
in which theu?ound was created.

3

Represent one or more of the vpices of water

‘you recorded in a=-work of art--painting, ceramics, .
A etc. ' ) . . :
‘Jrite a poem describing one or more of the voices™
you recorded. , .
. ]
<

/\’ e 21 ' ]

7"-7‘1‘
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‘o . :\\~< -

Develop a skit or play based on one or more of

P ‘ the voices you&fecorded. For example, you might
déscribe the odyssey (journey) of sovmeone seeking the

N T . pot af gold.at thé end of a raimbow and’ encountering

the -many voices of water along the way. )

-

Develop a dance based on one or more of the voices -

of water in your recording.” Hint: Observe how dancers v
represent rain, waves, waterfalls etc., in the movements
. ]

- . * .0f the .hula. .
) \ ) A R ( )

ERIC T ' H14- ' .
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THE VoICES OF WATER
Drcest

’

\

I\

- PREPARATIO

N .
Equipment needed:

Onel or more tape recorders and several audiotapes.

If only one recorder is available, the teacher may
wish to divide the class in small groups and let each

( group make a recording over a period of several days.
However, many familie$ now have small tape recorders
and students may volunteedto do this activity as a
home assignment. (This i6 a good;opportunity to
stimulate parental interest.)

Other equipment and supplies needed'will depends
one the which activities are selected under. ""Things
To Do". . ad

\ . . . .

-

4

I,

l" . s - ] . 1
STUDENT ACTIVITIES : .

Have students record various sounds of water. Be
sure to instruct them to keep a record of where and when
they recorded ix, what action of water caused the’ sound
‘and any other sounds that might have been recorded at the
same time. - \

3
Have each group play their recordings for the rest
of the class. Have the class guess what is happening to
the water ang any other details which can be identified
4 by .8ounds alone. Discuss the accuracy of their answers
ahd have the recording group desctribe the scene "in which
the sounds occurred.

4
Select the most interesting of the recdrdings and
have studénts perform one or more of the following ac-
tivitied according to their interest,'@bilities, and
available materials and equipment. ‘\

Imitate the voices @f water in the recordings
usin®g their voices or musical instruments.

Select one or more of the JBices o§ water and develop a
musical composition to represent the scene (8) in which
the sounds were created.

>
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Represent one or more of the voices of water recorded
in works of art--painting, ceramics, etc,-

. )

Write 4 puen describing one or more-of thd voices
recorded. p

- ° ~
f .

Develop & skit orfgléy baged on one or moré of the
voices recorded. For example, students might describe the
odyssey of someo seeking the pot of gold at the end of
a rainbow and encountering the mamy voices of water along

‘the way. B

Develop a dance based on one or more of the voices
¢f water in the recordings. Hint: Bbserve how dancers
repreapnt rain, w?ves, waterfalls, etc., in.the)novements
of the hula. . /

i

O
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. . AGENCIES AND ORGANIZATIONS CONCERNED WITH WATER

4

. -
Resource MANAGEMENT ANQ PROTECTION

-

«FEDERAL

’
[}

Environmental Protection Agency

Office of Federal Activities (A—lO&)

401 M Street, S.W. J
Washington, D. C. 20460

4

Fish and Wildlife Service ' .
Department of the Interior )
Washington, D. C. 20240 ¥ b

In;:;gsgteACOmmission on the Potomac River Basin

* 814 East West Towers

4350 East West Highway

. Bethesda, MD- 20014 - r _—

National, Institute of Environmental Health Services
National Institutes of Health

-, Puplic Health Service o . -

. Department of Health andairman Services

Bethesda, MD 20014

, .
% - . - -

National Sea Grant Program ) . .
National Oceanic- and Atmospheric Administratlon .
Department of Cofiimerce . p

3300° Whitehaven Street, N4 W. -7

l’Washingtcm, D. C, 20235 :
S . e

-~

N ] * 4 :
Office of the Assistant Secretary’ for.Health "/:x
Department of Health and Human Services
Washington, D. C. 2020f o

'

Office of Environmental Educatioh . . . T

4 N , -

.Department of Educatipn R )
400 Maryland. Avenue, S. W. )
Room 2025 o g . ‘ ,
Washington, D. C. 20202 - ) . / .
g ; )




U. s. Corps of Engineers 7
Department of the Army »

Office of the Chief of Engineers .
Washington, D. C. 20314 Lo

- ©

Office of Coastal Zone Management

National Oceanic and Atmospheric Administratjon
Department of gommerce \

.3300 Whitehaven Street, N. W.
Washington, D. C. 20235

.

W

Department o

Soil Conserv%t;ion S8vice s

Agriculture

Washington, D. C.

Tennessee Valley Authority

Norris, TN

37828

20250

-~

~

United States Water Resources Council s
Suite 800 /
2120 L Street, N. W. ’
Washington, D. C. 20037 -

U. S. Department of thé Interior
Washington, D. C. 20240
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. ' STATE

COUNTY OF HAWAIIT .

Department’of Agriculture
75 Aupuni Street
Hilo, HI = 96720
Telephone: 961-7361
|
\

L

‘ Department of Health
Air Water Pollution Control

Hilo, HI 96720
Telephone: 961-7551 P

Department of Land and Natural

ources
Conservation Hotline
Telephone: Enterprise 5469 &
.4/4 ‘ﬁ/:—:’TK\%Da '
- Dividion.of Water and Land Devglopment
Hilo, HIM , "
Telephone: 961~
Vs
 Kamuela, HI 96743
Telephone: \885—7037

CoUNTY oF Hawall

—

, 191 Kuawa Street
|
|

Pepartment of Public Works -
Sewers and Sanitation Byreau
Telephone:” 961-8338

Water Supply Department

25 Aupuni Street ;

Hilo, HI - 96720 -
Telephone: 935-1127

rd ) !
. .
) é
Department of Health
Air Water Pollution Control
Kealakekua, HI 96750 .
Telephone: 322-9331 :
J |
. ) |
e
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v .. " STATE

Department ofsAgriculture
Sfelephone: 245-4411 .

] L3

Department of He&lth

3040 Umi eet ~ /)

Lihue, HI 796766 .
Pollution Control )

Telephone: 845-4323 \ ~
i 7

Department of Lard a tur‘al/xesou;ées
Conservatipn Hotline, - ™

Tﬁiephone: %gnterprise 546? ;
Division of Water and Land Development
Telephone: 245-4444

[
~
- »

B

CounTy OF KAUAI

.

CounTy oF Kaual

Public Works Depaftment -
Division of Sewers and Drainage
Telephone: 245-4751 >

Water Department
Telephone: 245-6986

5

~I5-
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o Telephbne: 244-4228

g - STATE
~ - CouNTY .oF HMaul

]
1
Department of Agriculture )
Telephone: 244-4229 - ' .
s - \
Department of Health . .
_Environmental Pollution

-,
Department of Land and Natutral Resources -
Conservation Hotline )
Telephone: Enterprise 5469 .
Division of Land Management’

Telephone: 244-4352 - . e

-
~

v+~ County oF iMAuL

»

Department of Public Works
Sewers Division
} Telephone: 244-7773

Water Supply Department
Telephone: '244-7835

-~ Water Quality ¢

¢

‘ Telephone: 877-0275

o,



’ .OAHU

¥

Department of Agriculgure ° y

1428 South King Street

Hpnolulu, HI 96814
lephone: 548-2211

\ Ervirontental Quality Control
550 Halekduwila Street
Honolulu, HL - 96813
Tdlephone: 548-6915

b4

Department of Health
1250 Punchbowl SPreet’
Honolulu, HI 96813
Telephoney 548-6505

and Enforcement Branch o

645 Halekauwila Street, 2nd Floor
Honolulu, HI 9681}

Telephone: 548-6355 .

, Pollution Imvestigation - ‘q

Department of Land and Natural Resources
1151 Punchbowl §
. Honolulu, HI —96%13
! Telephone: 548-6550, )
| Water;and Land Development Division ’f
?flephoge: 548-7539
» : s :

w o

Departmenc of Planning and Economic Development

Kamamalu Building

250 South/King Street
\Hondlulu, HI ;%96813

Telephone: 548-4025 . ! .

[}
- ~

-

Aquacd{;ure.Development Program
Telephone: 548-5495_
LY

. A
.
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.
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University of Hawaii s .
Honolulu, HI 96822« . - ' ‘ . ,.
Telephone: 948-8111

’

. Aquarium . . . <,
Telephone: 923-4725 ) .
. Environmenta3 Center .

Telephone: 948-7361 / ’ - N
.Water Resources Research Center T ' '
Telephone: 948-7847

& ‘HONOLULU City aND COUNTY

-

-

Board of Water Supply

635 South Beretania Street
Honolulu, HI 96813
.Educational Matérials and Tours of Fatilities ‘o
Telephone: 548-6124; 6126 . ) «

p . ¢ . *

Depar tment ,of d Utilization - N
© 650 South K Street . .
Honolulu, HI 96813 '

Tglephone: " 523-4414 - !
Flood Hazard Districts . i

Telephone: 523-4247 ' _ N

Sa

.Department of Parks and Recreation | . l
650 South King Street ‘ .

Honolulu, HI 96813
Telephone: 523-4181
Water Safety

Telephone: 922-3888

- -

Department of Public¢ Works ) )
650 South King Street
Honolulu, HI® 96813 " ?
Chief Wastewater Management Division ‘ , ¥
Telephone: 523-4321 N N
- p o
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- : NoN-GoVERNMENTAL DRGANI ZATIONS

( American Forest Inst{tute, Inc. (The)
Project Learning, Tree
. 1619 Mass¥chusetts Avenue, N. W. .
“Washington,-B4C. 20036 "
Telephone: (202) 797-4530

Life of the Land
250 S. Hotel Street, Rm. 211
Honolulu, HI 96813°

Telephone: 521-1300 4 p

National Wildlife Federation .
1412 16th Street,™.y. )
Washington, D.C. 20036 - '
Telephone: (202) 797-6800 “ ' ’

Education Divisiof
8975 Leesburg Pike.
Viegna, VA 22180 "
Telephope: (703) 790-2353 )
ro . o
[ § )
Sierra Club
530 Bush Street ;:
San Francisco, CA .94108
Telephone: (415) 981-8634

&

Sierra Club Hawaii Chapter

, 12I2 University Avenue
Honolulu, HI 96826 . ’ » .
Telephone: 946-?494 .

Y
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ANNOTATE,D' LisT oF JourNALS AND MAGAZINES

AQUATIC BQTANY is an international scientific journal dealing widx applied and
fundamental research on submerged, floating and emergent plants
. in marine and fresh water ecosystems. Elsevier Scientific Publish-
e ing Co., Box 211, Amsterdam, Natherlands (Elsevier North-Holland,
¢ Inc., New York 52 Vanderbilt Avenue, New York, N. Y. 10017).
CALYPSO LOG DISPATCH is the publication of the Cousteau Society and presents a
. variety of articles dealing with marine and aquatic environments.
. . Calyﬁso Log, The/Cousteau Society, Inc., 8430 Santa Monica Boule-
vard, Los Angelfs, CA 9OQ69.

CHESAPEAKE SCIENCE is a regfonal journal of matural resources. Topics of
articles include-pollution, ecology, flora and fauna, and geology.
University of Maryland Center for Environmental and Estuarine
Studies, Chesapeake Biological Laboratory, Splomons, MD  20688.

CURRENT ENERGY AND ECOLOGY is an environmental education magazine suitable for
upper elementary through intermediate school students. Each

issue presents information on a variety -of environmental topits.
Published monthly during the school year." Curriculum Innovations,
Y, Inc. 501 Bank Lane, Highwood, IL - 60040.

. H
9

DELAWARE CONSERVATIONIST is issued quarterly by the Delaware Department of
Natural Resources and Environmental Control, Dover, DE 19901.
The magazine has articles on all aspects of pelaware's environ-
ment: wetlands and other habitats, recreational areas, geology,
flora, fauna, and history.

ECOLOGY deals with all forms of life in their relation to the natural environ-
ment. Subjects include ecology, pollution, flora, and fauna.
C. G. Jackson, Jr. , Editor, San Diego Natural History Museum,
Post Office Box 1390, San Diego, CA  92112.

JOURNAL OF WATER POLLUTION CONTROL FQDERATION provides technical data and
reports 'on various aspects of water pollution and is an excgllent
source of facts and figures. 3900 Wisconsin Avenue, N. W., )
Washington, D. C. 20016. B

NATIONAL GEOGRAPHIC is the publication of the National Geographic Society dealing
with all aspects of e universe. Articles and photography deal
with flora and fauna, ecology, and humans effects on the natural
system. National Geographic Society, Seventeenth and M Streets,
N. W., Washington, D. C. 20036. P

NATIONAL WILDLIFE is a bi-monthly;publication of the Nat:éhal Wildlife Federation
dealing with preservation and management of the natural environment.
1412 16th Street, N.W., Washington,.D.C. 20036.

NUTRITION TODAY is a v!ﬁ%ﬁ!hsy publication of the Nutrition Today society and
contains numerous articles on nutrition and the relationship of
- nutrition and environmept. Nutrition Today, Inc., 703 Giddings

Avenue, Post Office Box 1829, Annapolis, M. D. 21404

v
«
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RANGER RICK'S NAéURE MAGAZINE is geared Mo the young reader with excellent ‘
- introductory articles on all aspects of nature. National Wild-
N life Federation, Attention Subscription Department, 1412 Sixteenth
1treet, N. W., Washington, D. C. 20036 B
- . * * 5 -
SIERRA CLUB BULLETIN is the Journal of the Sierra Club with articles deaiﬁng
with environmental conflicts. Topics include endangered species,
pollution, and utilizationaof resources.

SOIL CONSERVATION is the official magaziﬁe of the Soil Co;servation Service and
: contains a vartety of articles related to protection and conserva-
tion of the land. Published monthly. Superintendent of Documents,
U. S. Government Printing Office, Washington, D..C. + 20402. ¢

WATER RESEARCH is a monthly journal containing, papers concerned with the effects
of waste water on the environment through analysis by chemical,
biological and physical means. Pergamon Press, Maxwell House, ‘
Fairview Park, Elmsford, N. Y. 19523.




e

.

ANNOTATED LIST OF NEWLETTERS, BULLETINS, AND PAPER

AIR/WATER POLLUTION REPORT, Business Publishé;s, Inc., Box 1067, Blair Station,
Silver Spring, MD  20910.  Published.weekly. News about environ-
mental pollution: 1ts occurrence, relevant acts and laws, products
for pollution control, and methods taken for controllipg Re}}n&iz?. ‘

. . s

AQUANOTES, Office of Sea Grant Development, Louisiana State University, Baton
. : Rouge, LA 70803 Published five times a year. Free Information
and news about Louisiana's wetland resources, Sea Grant Activities,
related topics.

ENVIRONMENT REPORTER, Bureau of National Affairs, Inc., 1231 25th Street, N.W.,
’ Washington, D. .C. ~20037. Published weekly. Current events
relating to pollution and its control are related, usually by area
or State. Pertinent laws, meetings and contrhct awards and grants
are cited. ’

EPA CITIZEN'S BULLETIN, U. S. Environmental Protection Agency, Washington, D. C.
20460. Published monthly. News about activities and events
relating to and affecting the environment and ‘methods taken to
controls or preveiactivities harmful to“the envrionment.

GREAT LAKES NEWS LETTER, Great es Commission, Institute of Science and
Technology Building, 2200 Bonisteel Boulevardy Ann Arbor, MI
48105. Published bi-monthly. News about actiwities of the
Commission and other activities pertaining to the Great Lakes.
Current references to pertinent publications appear regularly.

POLLUTANT IDENTIFICATION RESEARCH HIGHLIGHTS, Southwest Environmental\keéearch %
Laboratory, Environmental Protection Agency, College Station Road,
Athens, GA  30601. Irregular. News.items about current research
in pollutant identification.

SPORT FISHING INSTITUTE BULLETIN, 608 23th Street, N.W., Washington, D.C.
i 20005, Suite 801. Analyzes and evaluates research in fishery
science, aquatic ecosystems management and related matters in
both fresh and salt water systems.- Published bi-monthly,

WATER NEWSLETTER, Water Information Center, Inc. 44 Sintsink Drive, East, Port
Washington, Long Island, N. Y. 11050. Published twice a month

Information about water supply and conservation and waste disposal
as it relates to watery '

5
i

WETLANDS INSTITUTE NEWSLETTER, The Wetlands Institute, Box 91, Stone Harbor, N. J.
08247. Relates the activities of the Institute, which is sponsored
by Lehigh University.

WORLDWATCH PAPERS are va series of papers issued by the Population Reference
Bureau on a variety of topics related to'the environment and

population. Population Reference Bureau, Box 35012, Washington,
D. C. 20013
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e . AuDIOVISUAL MATERIALS
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The following films dre avaflable from the Office of Instructiona1'Services,
Multimedia Services Branch. .Consult the 16 mm Film Catalog for further in- -
formation. .

: WATER

\.
1249 "Honoluly's Unusual Water Supply": 18 min., E-A H v
Discusses the geologic formation of Oahu, its-bekring on water fupply _
and the role of the Honolulu Board of Water Supply. ~

5123 "Psychedelic Wet": 8 mins., E-H C A
Presents an impressionistic view of water. Views reflections on the
ceiling of the sea off the Bahamas, a pretty girl in a pool and great
waves off the north shore on 0Oahu, Hawaii. *

3088 "The Water Cycle": 11 mins., E-J
Describes the continuous circulation of water from earth to sky and
back to earth. Examples of evaporation, condensation, precipitation,
storage and runoff are given. o, .- _
7037 "Water Follies": 7 min., P-H C A T . ]
Excellent film on water conservation, excessive uses of water are
depicted. Very effective way of showing water conservation techniques

i’ the home.
: (—

3089 "Water for the €ommunity": 11 min., E-J
Describes the source of a community's wakar supply, and tells How the
water is treated from the time it leaves its source  until it is ﬁurifed
and distribyted in the community. S L

4795 . "Water Supply': 11 min, E-J - '
Showy' howf water for both rural and urban communities is obtained,

\\* purified and stored. Points up the importance of the Great Lakes and

the Colorado River if supplying the water needs of nearby cities.

E

7188 4 '"Water: The Common Necessity": 9 min., E-H

Explgiaﬁ’ihe water cycle and 1iSts ways that water is essential to life.

Raises the problem of conservation of this natural resource and points
out little known information about the uses of water.

5896 "The Ways of Wagz;v¥;512 min., E-Hs -

A study of the water cycle as observed in the Olympic Peninsula in
4 Washington State. .

- -113-




6649

5669

No number
assigned yet

No number
assigned yet

.

"The Wet Look": 15 min,, E-H C A A .

Explores how Landsat's remote sensing ¢apabilities help resolve water
resource problems. The satellite provldes information to hydrologists
about snowfall in the mountains, enabling them to estimate the basic
water supply availdble to western states. Landsat helps in cortrolling
floodg, both by monitoring flood plains, and by mapping snow Packs and
potentially dangerous artificial lakes

.

POLLUTION. N

"Child's garden of Pollution": 12 min.,.E- H

Shows, through a child's: eyes, how we use and misuse the environment,
how we live with it, and how we may die’ with it. Shows haw-variods
forms of pollution have transformed the environment.

o

"The Killing Ground" Approx1mately 1 hour E-H C A.
Film was an ABC special presentation on pollutlon of both runnlng “and ~
ground water s%pplies from the dumplng of toxic chemicals,,

"Troubled -Waters": Approximately 25 min E-H C A.
Film presents an 1n51ght into the effects ‘of 1ndustr1al pollution on

both fresh and salt water resources.

' -I14-
2!)”
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L -, ViDEo TaPEs
The following video tapes are-available from the Office of Instructional Setrvices,
Technical Assistance Center. Consult the TAC Guidelines and Video Holdings Llsg

:for further .information. ‘ 3

P

"Hawaii:

Kona Storms

19212 min., BW (Science Hawaii)

s A review of tradewinds properties and cloud formation. * Lesson idené&fles
’ the ‘inversion layer and explains the effect of seasonal changes and the
convergence that- leads to storms
© "Hawaii: Mauka Showers": 19:40 min,, BW . e
A review of tradewind properties
Oahu and the outet islands hy Saul Price,
the U. S. Weather Bfreau. - * = .

.
P

Regional Climatologist of

4
"Hawaiian Waters': 28:30 min., Color s

Beautiful illustratiOn of ‘Hawaii'an fresh waters. Describes the advan-
3 tages of Hawaiiap streams as good habitat for different kinds of fishes,
shrimps, and warious inhabitants of fresh waters. ‘

. ‘ . ’ .
v 4 "The Wet Look": 15:00 min. ,\Color
Explores how Landsat's remete sensing capabilitie help resolve water

resource problems.

The,sgtellite provides info

about snowfall in the mountains, enabling them to

ation- to hydrélogists

estimate the basic

water supply available to westefn states.

Landsat helps in- controlling

floods,

.

Discussion of cloud formation over = '

. both by monitoring flood plainsi-and by mapping snow packs
E and potentially dangerous artificial lakes. .

4 e
-Mater: "Man' 8 Greatest Need": £60:00 min, Color
Analysis of our water system on Oahu, historical conservasmjon efforts

and use of water.

A in-depth look at the present and future water

\ shortage
- Capt.

The following AV ma
Technical Assistanc

(o

Cook to the present day.

PO

Presents a good history of water usage from the arrival of

"OTHER AuDIOVISUAL MATERIAL

- [y

)

:eéia}/4S\available from the Office of Instructional Services,
énter. . ;

/ ’

SUPER 8 MM FILMLOOPS ~
N\ agumrind

A

372.357 "Water", Super'é.mm, 4:00 min., silent E/S

W
363.61 "Water Supply", Super 8 mm,'ll:OO min., sound E, ' {
.« = - T ‘
| .23
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"Pollution", 6 -filgmst_:r_ips, color, 6 cassettes; 1 guide E

-

"Saving Our Planet", 2 filmstrips, color, 2‘ca§settes, 4 guides E

»

[k

"Fresh~Water Plants ?d Animals", 6 fi]mstrips{ 6 cassé:tzes”, guide E/I1

“/‘814.77 "Water Pollution', 2 filmstrips, 2 cassettes,‘ﬂe, E/I
. . 4 Y ’ \ v
.
: TRANSPARENCIES
. ' i .
553.7  "Water We Use", 22 animated Transparencies, color, guide E
w ' g : )
ﬁ -
-~ ' ﬁ -
. } ¢ P "
’ 550 "Earth's Resources Series: Fresh Water ReSOJrcesg","f‘i strip, color,
E’ ’ . 45 frames, E/I - ! 5 - .
| ' , o _
. '  ABBREVIATIONS .
. e
: Matbématics- Mo Science Improvement Study SCIS
« 7 Ph }, Education PE . Space, Time, Energy and Matter STEM
’ Sc ' Sc . Ginn Sciegce-Program ) GINN
" Hes . " H Foundation Approaches in FASH
Sgeial Studies . 8BS 3 .1 Science Teaching
. Language Arts LA * o JModular Approach to the Process ' MAPS
Student Activities Student Act . of Science ) .
_ Nwtritiog ., ¢ 7 N National EnvirOnmental Education . N?ED
_ Hawajfan Studie8 HS " w Development .
. .[Lareer Education C~ .
*Value Education v . ’
¥ ‘Librarf Skills LS )
) . .




