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General Introduction

This second edition of the Training Student Organizers Curriculum
has been written to reflect the project organizing experiences of
students, teachers and staff participating in the Council on the
Environment of New York City's Training Student Organizers Program
(TSO) since the first edition of the curriculum was published in 1983.
We have expanded the lessons/narratives in Part I to include more
information on environmental issues and have also added lessons and/or
narratives for specific environmental action projects. The "how to's"
of project organizing are described, step by step, in specific
improvement projects in Part I, and reviewed as a total process in
Part II. While this has led to some repetition, teachers, youth
leaders, and student organizers can turn to any specific project and
read the lessons and/or statements in that section without having to
read Part II unless clearly designated in the specific lessons. We
have also added three issue units to Part I: Noise -- an addenda
section in the original version; Transportation; and Nuclear Issues.

The issues and projects covered are mostly those we at CENYC
regularly work on in TSO. These were chosen by program staff over
time in consultation with students, school officials, government
officials, and community residents with the environmental needs of New
York City in mind, 1In developing each issue and project, however, we
have tried to make them national and even global in application and
the organizing steps outlined can be applied in one way Or another to
any environmental or social issue.

Not all lessons or suggestions are intended to fit into the usual
45 minute class period. Teachers, youth 1leaders, and experienced
student organizers will have to apply the plans outlined or described
here to whatever time frame they feel is realistic for their group
within the structure of the institution in which they are working. It
is also not necessary to follow each suggestion; the lessons and
narratives are meant to be adapted to different situations.

A brief list of references is included at the end of each unit.
These are either works that we have referred to in researching the
curriculum or that are available to readers for additional
information. These lists are by ho means comprehensive. Specific
information gleaned from a source is usually ci*ed at the bottom of a
page within a particular unit and lesson.

Please note that while this manual is intended for the teachers
of high school and upper junior high school age youth, it can be
applied to youth of all ages. Many college students have participated
in TSO. Many of the projects are or can be streamlined for younger
children or for "special" groups sych as special education students.
For example, a noise abatement letter-writing campaign can be done
quickly and simply: one lesson to introduce the issue of noise; a
field trip to measure noise levels of, for example, the local mass
transit system; one or two lessons on writing letters to appropriate

vii 1



public officials. Small scale aluminium can recycling projects, tree
labeling, in-school improvements, acid rain letter writing, etc. can
be organized quickly and effectively with students of all academic

performance levels. '

Note on Training Student Organizers Program (TSO)
History & Structure

Between March 1979 and June 1990, the Training Student Organizers
Program has motivated nearly 7,400 students and their teachers to
organize over 260 environmental improvement projects serving their
schools, as well as over 60 neighborhoods in all five boroughs of New
York City. The projects run the gamut of environmental services from
clean-up campaigns, murals, and letter writing/petitioning efforts on
environmental issues, to energy conservation projects, park
improvement, recycling and tree labeling activities. Nearly 45,000
school children, youth and adults have participated in these projects.

While the program has traditionally been based primarily at 10 to 15
high schools and 1 to 3 colleges each year in regular social studies,
science and art classes, in the past few years TSO staff have gone
into elementary and junior high schools to train students to organize
paper recycling projects. Beginning in the 1990/91 school year, the
staff is planning to train 5th - 8th grade students of all academic
performance levels to do multi-issue environmental organizing on a
regular basis. Thus several primary schools in New York City
hopefully will become long-term training sites.

In April 1990, TSO was presented with the
National Environmental Achievement Award in
Environmental Education by the National
Environmental Awards Council's Searching For
Success Project, organized by the Washington
D.C. based environmental group Renew America.
TSO also received a Friends of the United
Nations Environmental Programme (FUNEP) "500"
Achievement Award as part of the Searching
For Success Project.

viii
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UNIT I: [ENERGY CONSERVATION

Introduction

Energy is defined as the ability to do work. The economy of
the United States (and all other nations) is linked to the supply
of energy. The dwindling supply of petroleum and natural gas
threatens economic well-being and public health and necessitates
development of renewable sources of energy to power our machines.

Fluctuating fuel prices, occasional shortages and blackouts,
and a dependence on foreign sources of precious oil are problems
that can be attributed in large measure to our nation's increas-
ing appetite for, and decreasing domestic supply of available
fuel.

The United States has only 5% of the world's population, yet

we use 24% of the world's energy supplies. Nearly 50% of our
national energy consumption is used for homes (20%) and transpor-
tation (28%) -- approximately one-half of transportation use is

for motor vehicles.l

The need for a comprehensive national energy conservation
program is clear, as is the need for citizen and corporate
involvement in such an effort. The controversy over the hazards
associated with nuclear power production -- nuclear waste
transport and disposal and nuclear plant accidents -- lends an
urgency to our search for a sound approach to solving the energy
problem, an approach which must involve both supply and conserva-
tion strategies.

The worsening of the "greenhouse effect" through the
increasing amounts of carbon dioxide sent intc the atmosphere b
the burning of fossil fuels like coal and oil, and the deteri:
oration of the ozone layer caused by the emission of chloro-
fluorocarbons from the production, misuse, and disposal of
appliances such as refrigerators and air conditioners further
accentuates the need for a national and global energy policy in
which conservation plays an important role. The same is true for
the acid rain problem, caused by sulfur dioxide and nitrogen
oxide emissions from power plants and automobiles.

Alternative sources of energy, such as solar power, energy
recovered from buraing garbage, geothermal energy, etc., should
continue to be developed and given priority in obtaininag rezearch
funds. It is still unclear, however, exactly how much of our
energy needs can be satisfied by solar, wind, geothermal,

1l Facts from the U.S. Dept. of Lnergy, Energy Information
Administratiocn: State Energy Data Report =-- Consumption Esti-
mates, 1987 and Enerqgy Facts, 1988.
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expanded use of hydroelectric power, etc. Burning coal creates
serious pollution hazards like acid rain. Pricing and tax policy
mechanisms are effective but are not the only way to reduce
energy use. Mass voluntary conservation can be effective and it
is essential that we launch such an effort.

Leaving the 1lights, television, or radio on in an empty
room, or leaving an a2ir-conditioner on when no one is home wastes
precious fuels. So do stop-and-go driving, running hot water
excessively, or purchasing low efficiency appliances.

Home insulation (e.g., storm windows and doors, weather
stripping and other materials that block cold and retain heat in
the winter) conserve energy and lower fuel bills.

If every American made one change in behavior that led to a
small reduction in daily energy use, we would probably reduce our
energy needs considerably. The modest attempt to motivate
Americans to conserve in the late 1970s led to a more than one-
third decrease in reliance on imported oil. 2 That effort
scratched the surface. More can be done.

2 We now .use about one-sixth less than we did in 1970. From U.S.
Dept., of Energy, Annual Eneragy Review, 1988,



Energy Conservation:; The Issue
Lesson #1
Aim: To learn about energy, its types and sources.

Motivation: Demonstrate the light and heat energy of the sun
by holding a radiometer close to the window on a sunny day.

Discussion:

a. What types of energy are causing the vanes of the radi-
ometer to rotate? '

b. This light and heat energy comes from what source?

c. Let's list the various types of energy and the natural and
man-made sources.

d. Make a chart like:

TYPES OF ENERGY SOURCES OF ENERGY

Natural Man-Made

Electricai Lightning Power plants (oil-
fired, coal-fired,
hydroelectric,
nuclear, etc.)

Heat sun, human body, Boiler....

oil, coal, natural
gas

Light Sun Power plants (oil-
fired, etc.)

Mechanical wind, water, human Lever, pulley,

body pencil-shar-
pener....

Sound Human voice Saw, pencil-
sharpener, musical
instruments....

Atomic Uranium Nuclear power plant

|5



e. What kinds of activities, machines, etc. do we need these
different sources of energy for?

f. What is the orne common factor or theme involved with these
various types of energy and the things they are used for, i.e.,
how can we describe energy?

g. The students should come to understand that energy is the
ability or capacity to work. Energy is the power by which
anything moves itself or something else, or acts upon other
things.

(Adapted from Energy Conservation Education: An Action
Approach, Council on the Environment of New York City and
New York State Energy Office, revised edition, April
1983.)

ess 2

Aim: To learn why energy conservation is important.

Motivation: Why is energy conservation important? What are
the basic problems of energy in the U.S.?

Discussion:

a. Place the following chart on the chalkboard and/or

photocopy it for the students:

PROS AND CONS OF PRIMARY SOURCES OF ENERGY
Commercial/Residential Use, U.S.A.

Source % Pros Cons

0il 40.. Less air Dwindling supply,
pollution than dependence on
coal burning imports, spills
plants, rela- during transport,
tively safe pollution from
plant operation plants, cars, etc.,

price instability

Coal 24 Abundant supply, Land and air
relatively lower pollution, e.qg.,
prices and safe strip mining, acid
plant operation rain, and mining
and transport safety hazards




Source 3 Pros Cons
Natural gas 23.2  Clean provider Decreasing supply,
of enerqgy, some transport
generally accidents
cheaper than
oil, relatively
safe transport
Hydro 6.0 Abundant supply Ecosystenm disrup;
tion, only function-
al in certain
locations
Nuclear 6.0 Adequate supply Nuclear plant
of uranium accidents, nuclear

waste disposal,
increasing costs

Figures taken from several sources. The statistics represent a
synthesis of information received from a number of public and
private organizations.

b. Discuss the various positives and negatives assoc .ted with
each source of energy listed above.

c. Can we afford to depend too much on any one source?

d. What are two of the relatively new pollution problems
caused by energy production which have become major environmental
problems? (Acid rain and nuclear waste; plan discussions on
these. See "Air Pollution" and "Nuclear" sections of this
curriculum.)

e. What is one key environmentally benign way we could reduce
our dependence on these energy sources and give our nation more
time to effectively cope with the problems associated with each

energy source? (Conservatjon)

Followup:
*Ask the students to devise a national energy strategy for the
next twenty years. Should we depend on one or two sources or

develop a multi-source strategy? Should the nation develop a
comprehensive national energy conservation plan taking into
account both regional and national needs and factors? What
problems do we need more time to solve?

*Ask the students to research the primary users of energy in
the U.S., e.g., what percentage of U.S. energy goes toward
industry, transportation (public transportation and automobiles),
home use, energy loss through electricity generation, etc.



See Project B., Lesson 1 in PROJECTS section of this unit for
a discussion of renewable energy.

Lesson #3

Aim: To learn ways of conserving energy in school, home, and
neighborhood.

Motivation: Organize a walking tour of the school to analyze
energy uses and possibilities for conservation in the building.
For each energy user/provider, have students write down the fuel
used, the total hours used, the unit costs, and possible methods of
conservation. This will take one school period.

is sjon:

a. Where in the school and in and outside your home could you
conserve oil, coal or gas?

b. What's the most obvious area for conservation in school?

c. Lighting represents a significant portion ¢f school elec-
trical use and of all electric power usage in America.

d. Outline some other possibilities for conservation in the
school, e.q.,

~--more efficient use of office equipment

--reduced lighting in hallways and areas like the gym or
assembly

--careful use of oven, hot water, etc. in school kitchen

--pbetter boiler maintenance, purchase of more efficient
boiler when it is replaced

--more efficient use of air conditioning systems if
applicable

--petter insulation of windows and doors

e. What are some possible strategies for home conservation?

--reduced lighting
--more efficient appliances
--more efficient use of household heating and hot water
systens, and construction of windows, roofs, overhangs
--more efficient use of household cooling system
--design of the house, whether private home or apartment
building, e.g., to> allow in more sun during the wrbx
months and to keep it out during the summer. See Project B.,
Lesson 1 in PROJECTS section.

f. List some of the specific conservation possibilities in
each aspect of home conservation, e.g., appliances: turn off the
television when nobody is watching, etc.

6



g. What about conservation other than in the home or school?

--reduced use of automobile
--more public transit
-=-bikeways

Followup:

*Ask the students to devise a strategy for conservation
(including implementation) for both the school and their homes.
(See Projects section to develop this idea further.)

lL.esson #4

Aim: To learn how energy affects housing.3

Discussion (use as Motivation):

a. What are the key functions that consume energy in an
apartment building or private house?

--heat and hot water

--light

--electrical appliances for many purposes: elevator,
sprinklers, refrigerators, etc.

b. Can a building function for an extended period of time
without energy?

¢. What do you think happens to a building when the energy
systems start to decline?

d. Which of the energy systems is usually most essential to
building upkeep and occupant health? (Heat and hot water--the
boiler)

e. what happens when the landlord is no longer able to
provide heat and hot water?

--Tenants suffer
--Tenants who can, leave and/or organize a rent strike
-=Landlords let all services decline

3 we are talking about apartment buildings and other kinds of
collective living conditions, where the functioning of the energy
systems has not only physical and economic, but also immediate
political and social implications.

g



f. Are there any possible solutions to thesa problems?

Consult with 1local government or non-profit housing
agencies, community and tenant activists, etc. if there is
student interest in this. The co-op and condominium
conversions sweeping many of the cities in the U.S. make
for an interesting discussion. How does the decline in a
building's energy systems affect an owner's decision to
convert to a cooperative or condominium?



AP H cts

A. Organizing a Classroom
Electricity/Lighting Conservation Project

Lesson #1

Aim: To begin organizing a classroom electricity/lighting
conservation project.

Motivation: Why is energy conservation important? What is
the most practical way to conserve energy in the schools?
(Elicit lighting conservation in the classroom -- it is the most

under student/teacher control, and in most schools custodians
already conserve heating adequately.)

Di ion:

a. Use the following outline in developing a classroom
lighting conservation project:

Issue: Energy/Energy Conservation

Project
Strateqay Method
Service/Direct Action Lighting <conservation in

classrooms using charts and
worksheets; target group--
other science, social studies,
etc. classes in school

b. Point out how conservation could be accomplished in the
classroom by turning off the row of 1lights closest to the
windows (if rows of lights are parallel to windows). If they are
perpendicular, then choose row(s) that allow sunlight to cover
biggest possible area.

c. Discuss how lighting conservation could conserve energy:
supplies of coal, oil, etc.

d. Show (and photocopy =-- see Auxiliary Materials after
project B on p. 21-22) the Conservation Log and Kilowatt Hour
Saving Graph. Discuss as specifically as possible terms such as

S



watt, kilowatt, kilowatt hour, ampere, volt, ohm. For defini-
tions, see "Energy Conservation Education: An Action Approach"
prepared by Council on the Environment of New York City and New
York State office, available from New York State Energy Office,
Office of Communications, Two Rockefeller Plaza, Albany, NY
12223,

e. Using Energy Conservation Charts and Sheets in the
auxiliary Materials section, have students figure out how much
electricity, o0il or coal, and money can be saved by shutting one
row of lights in one classroom for each school day for an entire
school year.

f. Start conserving in your room.
Follow-u

*Ask students to compute energy and money savings if each
classroom in your school conserved one row of lights for each
school day during an entire school year. What about all the
schools in your city? See sheets in Auxiliary Materials section.

Lesson #2
Aim: To implement the project strategy and method.

Motivation: What 1is the best way to motivate students and
teachers in the school to conserve lighting in the classroom?

Discussion:

a. Suggest to the siudents that one way to begin the motiva-
tional process is to stimulate the teachers, especially science
and social studies teachers whose subject areas relate directly
to energy conservation to enthusiastically introduce the project
to their students.

b. Explain to the students that a presentation directly to
all the targeted teachers would be a key step.

c. Work out the presentation format and content with the
class. See the section on giving presentations, p. 220.

d. Presentation may include: Identification -- name and
class of speaker --why it is important to conserve energy, why
lighting conservation 1is realistic in the school, the use of
energy conservation charts and worksheets.

e. Ask for students who might want to give such a presenta-
tion.

f. Start to role-play if time is available.

10



Fellowup:

*Select a group of students to contact (with class teacher if
necessary) science or social studies chairpersons to set date and
time for a presentation, approximately two weeks in advance.

*If it is more realistic, individual teachers can be contacted
by small groups of students and motivated to do the project in
informal conversations rather than by a formal presentation.

Lesson #3

Aim: To practice presentations, assign speakers, and finalize
details for energy conservation talk.

Motivation: Spend at least twenty minutes in a role-play
session in which some students give a presentation to their
fellow students who play the role of the teachers to be moti-
vated. Students will need to practice sharing a presentation to
a group of teachers. This may take the whole session, or more if
necessary.

Discussion:
a. Critique role-play.

b. Make sure all students know how to explain the charts and
sheets. Make sure the students understand that projects can be
done without using the worksheets extensively. Each participa-
ting class can simply conserve, calculate the watt hour and
kilowatt hour savings and record them on the charts. Counting
the fixture ballast most 4 foot bulbs are £0 watts and 8 foot
bulbs are 100 watts. Simple bulb and fixture counts and multi-
plication and division will bring the kilowatt savings totals.

c. If there is time, make final assignments with regard to
which students will make the presentations to a meeting of
science and/or social studies teachers, or make informal contacts
with individual teachers if that approach is to be used.

lLesson #4

Aim: To review outreach and monitor project.

a. If presentations have been given or contacts made, ask the
students to report results; review how many teachers were or will
be involved; and how many classes each participating teacher will
include in the conservation activities.

b. Lay out a plan for monitoring the project. Assign
students to visit teachers in their classrooms. (Most high

11
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school and junior high school teachers teach their various classes
in one basic room but some may work in two or three classrooms.)

c. Are the teachers and students shutting off the row (or
rows) of lights nearest the windows when possible? When did/will
they start? Are the charts bring used? Are the sheets being used?

d. Figure out when the class should collect the charts and
tabulate the numbers. Should results be publicized in the school?

Followup:

*Review monitoring plan each week. Collect charts or whatever
records the teachers in each room compiled near the end of the
term. Compile conservation results in the school and publicize to
school authorities to show potential energy and money savings.
Should the project involve other schools?

*Expand the energy conservation program in the building to
include 1lighting conservation in public areas like the gym,
assembly, hallways. Students could survey the school and prepare
reports to the custodial staff and school administration recom-
mending changes in lighting patterns, bulb wattages, etc., and a
plan to educate the school (teachers, administrative and custodial
staff) about how to conserve lighting in these areas. Similar
auditing and report activities could deal with heat loss in the
school, use of appliances in the kitchen, air conditioners, etc.
Seek support from the local utility company and school custodial
staff in developing such activities.

*Develop a similar conservation program for the students!'
homes. More advanced student organizers can organize meetings in
their home buildings to start a home lighting, appliance, and
heating conservation program.

B. Raising Funds for and Building a Demonstration Solar Collector

Lesson #1

Aim: To introduce the class to the concept of renewable solar
enerqgy.

Motivation: Summarize and discuss the basic points of Lesson
#2 in the Issue section of this unit. (See pp. 4-5.)

12




Discussion:

a. Remember the various supply, pollution, exploration, cost
and transport wnroblems associated with current primary sources of
energy?

b. Energy conservation is one approach to take.

c. What are renewable energy sources? (Explain or elicit
definition of renewable energy sources as sources whose use does
not deplete or use up their supply. The sun is continuously
providing a supply of solar energy, for example.)

d. What are the various types o©of renewable enerqy’ Use the
following chart and discuss.

e. Consider all the factors involved in energy use and
determine which of the renewable sources seem to have the most
potential to alleviate energy problems. (Solar energy)

Renewable Comments

Enherqgy

source

Solar Passive solar design: Architectural features for
thermal heating, cooling, and lighting, e.g., south facing
energy glass; awnings that keep out sun during the summer;

south-facing greenhouses; south-facing buildings;
heavy insulation.

Active solar design: solar space and hot water
heating systems use solar collectors and pumps or
fans to move heated water and air through a build-
ing.

No supply, pollution, or safety problems.

Problems: How applicable is solar technology on a
large-scale basis? One million homes and buildings
in the U.S. now use some form of solar energy for
water or space heating. (Source: Solar Energy
Research Institute), 1Initial costs are high; tax
credits are availabie for such systems.

Photovol~ Photovoltaic solar cells convert sunlight directly

taics into electricity without mechanical equipment. The
solar cell is made up of thin layers of semi-
conducting material that produce electricity when
exposed to sunlight.

13




Hydropow-
er

Geother-
mal

Biomass

;i In order to serve as a significant replace-
ment for fossil fuels,the cost of photovoltaic
electricity must decline substantially. There are
indications that this may happen. (See sustainable
Energy by Christopher Flavin and Rick Piltz with Chris
Nichols, Renew America, Washington D.C., 1989)

In 1985, approximately 1,200 dams provided 65,000
megawatts of power, 13% of the nation's electricity,
5.5% of the total U.S. enerqy use.

Problems: Hydro projects often disrupt fish migra-
tion, inundate valuable forest and crop lands, alter
ecosystems, and harm wilderness areas. Hydro develop-
ment is only possible in certain geographic locations.

Comes from the heat contained in underground rocks and
fluids. A form of geothermal energy =-- hot dry rock
technology, may be able to tap heat from underground
rock formations in virtually any area.

Problens: Cuts in federal research programs have
slowed the industry somewhat; only possible in certain
geographic locations.

Biomass is the material of which living organisms are
composed.

.Wood fuel. 1In 1985 some 5-6 million homes relied
entirely on wood for heating (i.e., fireplaces, wood
stoves).

Problems: Excessive wood smoke in winter causes
indoor and outdoor air pollution. Solutions: reduce
smoke by using catalytic converters and/or clean-
burning stove designs.

.Alcohol fuel. Ethyl alcohol (ethanol) is an alterna-
tive to gasoline. Ethanol is added to unleaded
gasoline in a 10% mixture to yield "super unleaded
with ethanol." Another alcohol, methanol, under
proper conditions can be used in a vehicular engine.
Both fuels may be used more extensively in motor
vehicles as air pollution reduction is stressed and
"Detroit" is asked to design cars for their use. Both
fuels can be made from wood as well as grain.
Problems: Formaldehyde and other problem emissions
must be overcome, althouch catalytic converters can
control formaldehyde emissions when using ethanol.

14



Windpower

Ocean
Thermal
Enerqgy
Conver-
sion
(OTEC)

Most large wind machines built so far require exten-
sive repairs. When comparing windpower to convention-
al sources of energy, a cost-benefit analysis should
be developed that takes into account the effects of
each technology on the environment. Such an analysis
may provide the political support needed to give wind
energy a fair chance in the marketplace, e.g., through
the restoration of tax credits and other public policy
measures. See Energy Conservation Fducatjon: An
Action Approach curriculum, pp. 53-55, for lessons on
how a windmill works.

OTEC relies on temperature difference between surface
and deep water to vaporize and condense a working
fluid that drives a turbine. May be widely used in
tropical countries after turn of century. There are
also wave and tidal energy technologies. All ocean
technologies are currently in the research and
development phase with no role in actual energy
production expected in the near future.

(Source: Renewable Energy at the Crossroads, Center for Renewable
Resources, now Renew America, Washington DC, 1985) .

Followup

Ask the students to research in detail how passive

and active solar energy systems work. See "Working with the sun"
sheet on Solar Space Heating in Auxiliary Materials, p. 34 to get

started.

Lesson #2

Aim: To begin to plan the construction of the collector.

Motivation: Explain to the students that they could build a
model solar collector to show other students how solar energy
works. Show them the diagram in the Auxiliary Materials section on
p. 30. If photocopying resources allow, distribute one copy to

each student.

Discussion:

a. Discuss with the students the materials required by the
can solar collector:

--36 1-pound coffee cans (usually 6" in length, so 12 in

each row will give collector tubes at least a 6!
length, smallest size possible for optimal heating)

--1 pint of flat black paint

15

27



--6'x3' of transparent plastic (or storm windows that will
fit on collector)

-=-1 or 2 rolls of duct tape

--20 sq. ft. of 3/4" exterior grade plywood

--corkboard as insulation

b. Ask the students to suggest where any of these materials
can be obtained.

Lesson #3

Aim: To continue planning for the collector and to develop
a fundraising strategy.

Motivation: How can we raise funds for the supplies necessary
to build the collector?

Discussion:
a. Lay out a fundraising plan with the class:

Source

Materials

36 1-pound coffee cans

1 flat black water-based paint
6' x 3' transparent plastic

l or 2 rolls duct tape

20 sqg. ft. 3/4" exterior grade
plywood

Cork as insulation
Regular 3/4" nails
Small 1/4" nails

Wood lathes

(Prices are approximate)
Students bring from home
$11 -- paint store
$4 -- paint/hardware store
$5 -=- hardware store

$20 -- lumber yard, or school
workshop at no cost to class

$5 -«=- hardware store
$1 -- paint or hardware store
$1 -- paint or hardware store

$5 -=- lumber yard (or school
workshop)

Approximate total cost =-- $52

b. Develop a list of fundraising sources from which to raise
the necessary money to purchase those materials that are not
donated. Fundraising sources could be the school alumni organiza-
tion, P.T.A. or G.O., local banks, and/or area
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merchants. Ask paint and hardware stores and lumberyard to
contribute equipment first.

c. Begin work on a general fundraising letter to be sent to
whatever sources the teacher, class and school administration feel
are appropriate. See Part II, pp. 212-215, of the curriculum for
section on developing a fundraising letter.

: Ask each student to complete his/her version of the

fundraising letter at home, or if completed in class, ask each
student to then write his or her own letter.

Lesson #4
Aim: To implement the fundraising plan.

Motivation: Ask several students to read their version of the
fundraising letter. Compare and contrast.

Discussjion:

a. Decide on a final version of the letter with the class.
b. Make any final changes and ask a student to volunteer to

type it.

C. Determine the names and addresses of persons to be
approached. Write to the head person of each organization to be
approached.

d. In the case of in-school organizations, assign students
to hand-deliver letter to the recipient.

e. Allow 2-4 weeks for final typing, editing, mailing, and
response. A followup phone call one week after delivery or visit
by teacher and/or students to potential fundraising sources may be
advisable. See Fundraising section on pp. 212-215.

Lesson #5
Aim: To build the collector.

Motivation: Hopefully, some of the necess.ry funds or in-kind
materials have been obtained. Arrange a tri— to the paint or
hardware store to purchase materials.

Discussion:

a. The cans can be taped together to start the collector
construction.

b. Once all the materials are gathered, the construction can
be completed in two class sessions. Again, see diagram in

Auxiliary Materials section on p. 30.
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Lesson #6

Alm: To demonstrate the operation of the collector to the
class.

: Take the class outside on a sunny day to take

temperature measurements. The collector and a thermometer are
needed.

Discussion:

a. Take measurements of air flowing into and out of the
collector.

b. Air temperature peasurements can be taken while the

collegctor is positioned at various angles in relation to the sun.
c. What's the best angle for the collector to gather heat in
the winter and summer?

d. Wwhat are the basic means of heat trarnsfer? (Radiation,
conduction, convection)
e. Under sunny conditions, this collector can heat air to

well above 125 degrees F.

Less 7

Ajim: To demonstrate the operation of the collector and solar
energy to other students and teachers in the school.

Motivation: How can we educate others about solar energy and
its potential importance?

Discussion (will take a few sessions):

a. Discuss the idea of giving demonstration presentations to
other classes (probably social studies and science) .
b. See Project A, Lessons 2 and 3, and the presentation

section on p. 220.

c. Develop outreach plan for the school. See Part II, pPp.
209-211. .

d. students need to study what they've learned about energy
and solar energy to prepare for questions from other students.

e. Demonstrating the collector may require taking classes and
collector outside during a session, although the collector may be
placed in sunny rooms too.

Fo.,.OWUp:

*Is it possible for the class to build a collector which might
pe used to heat a small room in the school, or perhaps a room in
soneone's home in the community? 1f possible, the students could

provide an important community service to low-incnme persons
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struggling to meet their energy bills. While this may seem
imprcbable, a can-type collector which fits into a south-facing
window hooked up to some type of battery-run fan system to propel
heat or air through the room might be feasible. We leave this to
the inventors amongst you.

*Once students have organized an outreach campaign for the
lighting conservation, and/or solar collector project, it may be
possible to motivate the class or group to organize an "Energy
Evening" for homeowners and tenants on how to conserve energy and
cut costs. The same outreach techniques outlined above should
apply, and speakers both from the now "expert" class, and/or
from private and public energy organizations, may attract 1local
residents.

*Student-organized letter-writing campaigns to local, regi-
onal, and national appointed and elected officials concerning
programs and legis.ation aimed at reducing global problems like
the greenhouse effect, acid rain, and deterioration of the ozone
layer are other pathways for student activities. See "Letter-
writing" section on pp. 230-238 and letterwriting projects in
units on water, Air, Noise, and Nuclear Issues.
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ENERGY UNIT -- The Projects
AUXILIARY MATERIALS

1. Two charts and six worksheets for use in Project A, from

: » prepared by the

Council on the Environment of New York City and New York State
Energy Office, revised edition, 1983, Albany, New York.

2. Can Solar Collector for use in projects, taken from Enerqgy

Conservatjon Educatjon: An Action Aprvoach, op. cit.

3. Solar Water Heater Collector for reference, taken from
Energy Conservation Education, op. cit. '

4. "wWorking with the Sun" sheets for use in projects from

Citizen Energy Information Packet, Council on the Environment of
New York City, 1978. Sheets prepared by Leah Haygood.
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DAILY ENERGY CONSERVATION LOG

School Class
DATE HOURS LIGHTS TURNED OFF WATTS PER HOUR SAVED TOTAL WATT RS, SAVED
Weekly Total in Watt /Hrs, Saved = Weekly Total in Kllowatt/Nrs. Saved =
School Class
DATE HOURS LIGHTS TURNED OFF WATTS PER HOUR SAVED TOTAL WATT MRS, SAVED

Weekiy Total in Watt /Hrs. Saved =

Weeldy Total in Kilowstt/Hrs. Saved =

School

Class

DaTE ' HOURS LIGHTS TURNED OFF

WATTS PER HOUR SAVED TOTAL WATT MRS, SAVED

e
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Weeidy Total in Kilowatt/Hrs. Saved =

School

Class

DATE HOURS LIGHTS TURNED OF=
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Weekly Total in Kilowatt/Hrs. Saved =

School

Class

OATE ) HCURS UGHTS TURNED OFF
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Weekly Total in Watt /Hrs. Saved =
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School

Class

CATE HOURS LIGHTS TURNED OFF

WATTS PER wCUR SAVED TOTAL WAT™ =RS SAVED

Weexiy Total in Watt /Hrs. Saved =
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Weekiy Total in KilowattHrs. Saved =
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SCHOOL NAME

CLASS DATE

COUNTING WATT HOURS AND KILOWATT HOURS
IN THE CLASSROOM FOR A DAY, WEEK, AND YEAR

ENERGY CONSERVATION WORKSHEET A

1. How many rows of lights are in your classroom?

2. How many light fixtures in each row?

3, How many light fixtures are in your classroom? (Al x A2)
4. How many light bulbs are in each fixture?

5. How many light bulbs are in your classroom? (A3 x A4)

6. 1f each fluorescent bulb is either 40 watts (4ft. ) or 80 watts
(8ft.), how many watts are there per fixture? (A4 x number of watts
per bulb) *

7. How many watts** are there in all the fixtures in Your class-

room? (A3 x A6)

8. TIf each 40 watt (4ft.) or 80 watt (8ft.) bulb burns 40 or 80
watt hours each hour, how many watt hours does each bulb burn in a
school day of 6 hrs? (6 x number of watts per fixture)

9. How many watt hours does each fixture burn in a school day?
(6 x number of watts per fixture)

10. How many watt hours are burned during a 6 hour school day by
all the fixtures in the classroom? (6 x A7)

11. If the number of kilowatt hours is arrived at by multiplying
the number of watts by the number of hours used, and dividing by
1000, how many kilowatt hours are used by your classroom during a
school day? (Alo

1000

12. During a school week, when the lights are on 6 hours a day for
5 days, how many kilowatt hours are used? (5 x All)

13. If there are 180 school days*** in a school vear,how manv Wee RS
. 3 ’
in a school years: (1§o =136 )

14. How many kilowatt hours does one classroom use in a school
year? (Al2 x Al3)

\‘l‘ ) 3-‘-,-




*

*%k

Kkk

Al means the answer to question 1 on enerqy conservation worksheet A;
C5 would signify the answer to question 5 on energy conservation
worksheet C. (Al x B2), for example, means that it is possible to
derive the answer to the present question by multiplying the answer
to question 1, sheet A by the answer to question 2, sheet B.

For incandescent lit classrooms in NYC the bulbs are usually 200 or
300 watts. Teachers outside the city will have to detexrmine the
wattages for their particular types of bulbs.

Most school districts in New York State operate for approximately

180 school days a year.



SCHOOL NAME

lo.

CLASS DATE

SAVING ELECTRICITY IN THE CLASSROOM
AND SCHOOL FOR A DAY, WEEK, AND YEAR

ENERGY CONSERVATION WORKSHEET B

How many classes are there in Your school?

In one day, how many kilowatt hours are used by all
the classes in your school? (All X Bl)

In one 5 day week how many kilowatt hours are used by
all the classes in your school? (5 days X B2)

How many kilowatt hours do all the classrooms in your
school use in a year? (180 days X B2)

If your class turned off 1/3 of the lights in your
classroom for a day, how many kilowatt hours would be
saved? (1/3 X All)

If your class turned off 1/3 of the lights in your
classroom for a week, how many kilowatt hours would be
saved? (1/3 X Al2)

I1f your class turned off 1/3 of the lights in your
classroom for the entire year, how many kilowatt hours
would be saved? (1/3 X Al4)

If every class in your school turned off 1/3 of its
lights for a day, how many kilowatt hours would your
school save? (1/3 x B2)

If every class in your school turned off 1/3 of its
lights for a week, how many kilowatt hours would your
school save? 1/3 X B3}

if every class in your school turned off 1/3 of its
lights for a year, how many kilowatt hours would your
school save? (1/3 X B4)

i
to
(O]

}
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SCHOOL NAME

CLASS DATE

SAVING MONEY 1.. THE CLASSROOM AND SCHOOL
FOR A DAY, WEEK, AND YEAR

ENERGY CONSERVATION WORKSHEET C

If a kilowatt hour costs approximately 10 cents, how much
does it cost to use the lights in your classroom for one
day? (.10 X All)

How much does it cost to use the lights in your classroom
for a week? (5 days X Cl)

How much does it cost to use the lights in your classroom
for a year? (36 weeks X C2)

How much does it cost to use the lighis in all the
classrooms in your school for one day? (.10 X B2)

How much does it cost to use all the lights in all the
classrooms for a week? (5 days X C4)

How much does it cost to use all the lights in all the
classrooms for a year? (36 weeks X C5)

If every class in your school turned off 1/3 of its
lights for a day, how much money would the school save?
(1/3 X c4)

If every class in your school turned off 1/3 of its lights
for a week, how much money would the school save?

(5 days X C7)

If every class in your school turned off 1/3 of its lights

for a year, how much money would the school save?
(36 weeks X C8)

-_’h—
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SCHOOL NAME

CLASS DATE

SAVING ELECTRICITY AND MONEY IN THE SCHOOL DISTRICT
AND CITY FOR A DAY, WEEK, AND YEAR

ENERGY CONSERVATION WORKSHEET D

If every school in your school district (approximately 25* for
NYC p._lic schools) turned off 1/3 of its lights for a day, how:
many kilowatt hours would be saved? 1/3(25 X B2)

If every school in your school district turned off 1/3 of its classroom
lights for a week, how many kilowatt hours would be saved? (5 days X Dl)

If every school in your school district turned off 1/3 of its classroom
lights for a year, how many kilowa:t hours would be saved?(36 wks X D2)

If every school in your school distriet turned off 1/3 of its classroom
lights for a day, how much money would be saved? (.10 X DIl)

If every school in your school district turned off 1/3 of its classroom
lights for a week, how much money would be saved? (5 days X D4)

If every school in your school district turned off 1/3 of its classroom
lights for a year, how much money would be saved? (36 weeks X D53)

If every school in your city (approximately 1000 public schools in
NYC, for example) turned off 1/3 of its classroom lights for a day.
how many kilowatt hours would be saved? (1/3(1000 X B2))

I1f every school in your city turned off 1/3 of its classroom lights
for a week, how many kilowatt hours would be saved? (5 days X D7)

If every school in your city turned off 1/3 of its classroom lights
for a year, how many kilowatt hours would be saved? (36 weeks X D8)

If every school in vour city turned off 1/3 of its classroom 1ights
for a week, how much money would be saved? (.10 X D3)

If every school in your city turned off 1/3 of its classroom lights
for a vear, how much money would be saved? (.10 X D9)

* Tezchers should use whatever geographical or educaticnal divisions
and numbers are appropriate to their situation.

39



SCHOOL NAME

10.

11.

12.

13.

14.

CLASS DATE

CONSERVING OIL IN THE CLASSROOM, SEHOOL
DISTRICT AND CITY FOR A DAY, WEEK AND YEAR

ENERGY CONSERVATION WORKSHEET E

Do you remember how many kilowatt hours are used by your classroom
during a day? (see All)

If one gallon of oil burning in a power plant produces about
1l kilowatt hours of electricity, how many gallons of oil a:e
used by your classroom in one day? (El + 1l1) .

How many gallons of oil are used by your classroom in a week?
(5 days X E2)

How many gallons of oil are used by your classroom in a year?
(36 weeks X E3)

Do you remember how many kilowatt hours would be saved if
every classroom in your school turned off 1/3 of its lights
for a day? (see B8)

If every classroom in your school turned off 1l/3 of its lights
for a day, how many gallons of oil would be saved? (E5 < 11)

If every classroom in your school turned of 1/3 of its !'ghts
for a week, how many gallons of oil would be saved? (5 days X E6)

If every classroom in your school turned off 1/3 of its lights
for a year, how many gallons of oil would be saved? (36 wks. X E7)

If every school in your school district turned off 1/3 of its
classroom lights for a day, how many gallons of ocil would be
saved? (In New York City, 25 public schools X E6.)

If every school in your school district turned off 1/3 of its
classroom lights for a week, how many gallons of oil would
be saved? (5 days X E9)

If every school in your school district turned cff 1/3 cf its
classroom lights for a year, how many gallons of oil would be
saved? (36 weeks X E10)

If every school in your city turned off 1/3 of its classrcom
lights for a day, how many gallons of oil would be saved? (In
NYC 1000 public schools X E6)

If every school in your city turned off 1/3 of its classrocm
lights for a week, how many gallons of cil would be saved?
(5 days X E12)

If every school in your citv turned off 1/3 cf its classroom
lights for a year, how many gallons of cil would e saved?
(36 weeks X E13)
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SCHOOL NAME
CLASS DATE

CONSERVING COAL IN CLASSROOM, SCEOOL, DISTRICT,
AND CITY FOR A DAY, WEEK, AND YEAR

ENERGY CONSERVATION WORKSHEET F

1. How many kilowatt hours are used by your classroom during
a day? (all)

2. 1f one pound of coal purning in a furnace produces about 1.3 kilowatt
hours of electricity, how many pounds of coal are used by your
classroom in a day? (F1 = 1.3} :

3. How many pounds of coal are used by your classroom in a week?
(5 days X F2)

4. How many pounds of coal are used by your classroom in a year?
(36 weeks X F3)

5. How many kilowatt hours of electricity would be saved if every
class in your school turned off 1/3 of its lights for a day?
(see B8)

6. 1f every class in your school turned off 1/3 of its lights for a day.
now many pounds of coal would be saved? (F5 $ 1.3)

7. 1f every class in your school tummed off 1/3 of its lights for a
week, how many pounds of coal would be saved? (5 days X F6)

8. 1f every class in your school turned off 1/3 of its lights for
a year, how many pounds of coal would be saved? (36 weeks X ¥7)

9. 1f every school in your school district turned off 1/3 of its
classroom lights for a day, how many pounds of coal would be
saved? (In NYC, 25 public schools X F6)

10. If every school in your school district turned off 1/3 of its
classroom lights for a week, how many pounds of coal would be
saved? (5 days X F9)

11. If every school in your school district turned off 1/3 of its
classroom lights for a year, how many pounds of coal would be
saved? (36 weeks X F1C)

12, 1f every school in your ity turned off 1/3 of its classroch lights
for a day, how many pounas of coal would be saved? (In NYC, 1CCC
public schools X F6)

13, If every school in your city turned off 1/3 of its classroom lichts
for a week, how many pounds of coal would be saved? (5 days X F12)

14, 1f everxy cchool in your city turned off 1/3 of its classroom lights
for a year, how mary pounds of coal would be saved? (3€ wks X F13)

SENEEEEEEEEE
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FIGURE 8A Solar Water Heater Collector

Thezre are several basic kinds of collectors made by a number of manufacturers.

This flat-plate collector consists of a black absorber plate which is

heated by the sun's radiation. The heat is transferred through tubing
to water running through the tubes.

Crosas=-section:

hot water out

absorber plate

cold water in

FIGURE 8B Closed Loop Systam

A closed locp system circulates a pressurized, nonfreezing heat transfer fluid
through a collector to a heat

exchanger, where the fluid
gives up its heat to the
potable water.

Cold water
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WORKING WITH THE SUN
Low-Cost Ways to Use Solar Energy in an Existing Building

A, Windows As Solar Collectors

Principle: Using south-facing windows to gain heat during the winter and to avoid
gaining heat during the summer. bﬁsk-—anqh,
Summ e

Yay:
Overhangs which let in low-angle
winter sun and exclude high-angle
summer Sun.

sun

Example: On the shortest winter day in
Philadelphia, the sun reaches a height
above the horizon of only 26.6°, while
on the longest day of summer, it reaches
;3. So.

Information from ''solar position" tables,t

B. Preventing Heat Loss

Principle: Single-layered glass is excellent for collecting solar energy, but loses
heat easily. For example, the heat loss from a 2' x 4' window is equal
to the heat loss from a well-insulated 30' x 8' wall. To avoid heat loss,

windows should be insulated when not collecting solar energy, i.e., at
night and on cloudy days. '

Ways:

1) Movable insulating shutters used on the inside of the window.2

2) Thick,insulating cloth held in place by velcro:
can be rolled up during the day.

Or,

3) Design your owm. Principles:
. Material should have a high R-factor (a relative measure of resistance to
heat loss). Example: High R-factors range from about 4 for an inch of
corkboard to 30 for a very well-insulated wall (6" of insulation + vapor
barrier + wall).
Construction should allow a very tight fit into the window frame to prevent
heat losses through leaking (air infiltration). There should be a space between
the insulating material and glass. This '"dead air space" provides insulation too.
. The devices should be easy to put in place and remove, so that you actuallv use
them on cool nights and overcast days.

4) Most of the above devices require that someone be present to open or close,or put
the device in place. When this is not possible, you can still keep a lot of heat

from escaping through vour windows by installing storm windows, or double-or triple-
paned glass. 3

5) Caulking and weatherstripping should be done, if necessary, in conjunction with any
of the above.

Note: The overall level of insulation in vour building is alsco impertant in preventing
heat loss, whether the heat comes from the sun or an oil furnance. It is worth finding
out where vour heat losses are occurins (e.g. docr) and iunsulating there. Alwavs be sure
to consider health hazards associated with the insulatine material vou use. and make
sure that it meets federal standards for fireorocfing.
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C. Storage of Collected Heat

Principle: Because the earth rotates on its axis, the sun's energy is not always
available. So it is helpful to be able to store the sun's energy as
heat. Two materials are commonly used, water and concrete.

Ways:

1) Water: One of the best storage materials for heat is water because it requires less

space per unit of heat stored than most materials. When a new building is designed,

there are many ways of using water, such as roof ponds, water walls, 'drumwalls," etc.
For an existing building, dark-colored containers of
water can be placed in the path of sunlight. The
wvater will absorb and store the sun's energy as heat,
releasing it when the room temperature is lower than

55 gallon the temperature of the water in the container.
drum —

This method also helps to moderate room temperature
during the summer, when the water absorbs room heat

during the hot portion of the day (provided you have also used one of the devices
Dreviouslv mentioned to keep the summer sun from streaming in veour window).

2) Concrete or masonry: These materials store

less heat per volume than water, so a large

amount, called '"thermal mass'" is needed. A

large solid mass ple:ed where sunlight falls

will store heat. An example of this would be

constructing a kind of indoor patio beneath concrete
a window. blocks —> |

Note: DBoth water and concrete are very heavy, so before placing them on a floor,
be sure that the floor can bear the weight.

INFORMATION

1

"Solar Position' tables are printed in The Solar Home Book by Bruce Anderson,

Cheshire Books, Appendix 1. Also available from CENYC. Good sources of ideas for
energy saving.
2

Information on insulating shutters can be found in a periodical called Alternative
Sources of Energy. Ask for "Insulating Shutters" in Nos. 18 and 20, $1.50 and

$§1.75 respectively from Alternative Sources of Energy, Route 2, Box 90A, Milaca,
Minnesota 56353.
3

Sources of information about weatherization (insulation and weatherstripping).

Making The Most Of Your Energy Dollars, U.S. Government Printing Office.
In The Bank...Or Up The Chimmey? A Dollars and Cents Guide To Energv-Saving
Home Improvements, Dept. of Housing and Urban Development, Washington, D.C.
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WORKING WITH THE SUN
Solar Space Heating

Yes, city buildings can be heated with solar energy and yes, it works for buildings
in northern climates, too. Certain tyoves of city buildings are well-suited to solar
heating because they can be well insu.dted. A‘°good example is a three or four story
building which shares two walls with buildings on either side (reducing heat loss)
and lacks an airshaft. It is z21so important that the building receive sunlight

on its walls or roof. i

There are two basic approaches to solar space heating.

Active solar heating uses mechanical systems to capture, store, and distribute heat,
but these systems are very expensive still. Some solar space heating systems use
air rather than water as the medium in the
collectors. The air is either used directly
to heat the desired area or is stored in
large beds of crushed rock usually located
in the basement.

The storage components for space heating can
usually be used to heat water as well. An
active solar system in a home in Waltham,
Massachusetts provides 90% of its space and
water heating needs over a year. A back-up
heat source -~ for example, oil, gas, elec- teld,
‘tricity, or wuod is generally needed during

cold or cloudy spells.

Pagsive systems use the sun's energy directly: building walls and windows can collect

and store the sun's heat and thereby warm the air inside the building. Hot air rises
and causes the heat to circulate through the interior
Partial shade for Funaes, spaces; fans, ducts, and dampers are sometimes used

to control the direction of the hot air.

-One way to add a passive solar heating system to

an existing building is by constructing a green-

house. The solar energy gathered bv the green-

house is stored in water-filled drums, heavy
concrete blocks, or rock beds beneath the greenhouse
floor.

{
i tpocc\;.g.‘toec;;..o‘;o'g‘ ‘,"‘,%
oA

Another way is to convert part or all of a south-facing wall of a building into a
solar collector by painting it black, cutting two slits in it, and enclosing the
exterior space with glass. The air in this space is heated and rises, moving into
the house. Heat is stored by the walls, prevented from escaping by the glass and
released to the interior when it is cooler than the wall. /

ya

Thare are many other wavs to use passive solar heat. For ?/’ ";7 lackaned
a new building, the possibilities are nearly endless. ﬂf /%2} zk“fnai
szfjéffj§:=, glss anclosure
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UNIT II: SOLID WASTE

Introduction

The majority of this country's solid waste goes to landfills,
many of which will close in the next five to ten years due to
lack of space and because they are health hazards.

Alternatives to 1landfilling are a pressing necessity.
Incinerators pollute, are expensive, take Yyears to build, and
require a certain amount of garbage to be generated for them to
pe economical. Yet the massive amount of waste generated in most
localities (28,000 tons per day in NYC alone) makes the construc-
tion of incinerators, which can handle large amounts of waste,
seem inevitable. Most modern incinerators are high technology
resource recovery plants that recover some metals and glass and
convert organic wastes to energy. However, there is significant
debate about the emission of dioxin and other pollutants during
incineration, and about disposal of the ash material which
results from the burning process. :

Programs for low technology source separation (the setting
aside of recyclable used materials in the home or workplace) can
be implemented relatively quickly at less expense than high tech

resource recovery plants. Such programs divert and market
portions of the waste stream, reduce tonnage going to landfills,
and cut municipal collection and disposal costs. However,
fundamental problems remain. can we motivate and/or mandate

enough citizens to recycle on a large scale? Will there be
markets for the materials collected? Will enough people and
organizations demand and buy goods made from recycled materials?
Debates continue as to how much of our gark>ge is recyclable,
with estimates ranging from 25% to 75%.

Tax credits and favorable shipping rates have perpetuated the
use of virgin rather than recycled materials in this country
over the past twenty years. Because municipalities have begun to
purchase increasing amounts of recycled materials, and due to the
growing awareness of the finiteness of natural resources, the
high cost of pollution in terms of health and dollars, and the
dwindling spaces to dispose of such waste, much of what has been
termed "garbage" in the past is beginning to be viewed as a
resource. Jobs and new industry are resulting from separating
recyclable materials from the waste stream and transforming them
into usable commodities. The plastics industry, for example, is
nard at work developing new uses for old plastic, polystyrene
utensils and polystyrene trays. Amoco opened a plant in Brooklyn
to recycle 500 used polystyrene trays daily from seventeen school
cafeterias. The plant also accepts 300 pounds of mixed wastes
from McDonald's restaurants each day. The plant produces a foam
f1uff that is nearly pure polystyrene. The material is eventu-
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ally melted:gf another plant and reformed into pellets of polysty-
rene resii.=It remains to be seen, however, whether recycling
plastics on a large scale will ultimately be possible.

Making goods from used materials is often more energy effi-
cient and less polluting to our land, water, and air than creating
these same goods from virgin materials.

Recycling is one way to reduce waste. There are many others,
e.g., using the same string bags over and over again for shopping,
producing minimally packaged goods, making goods that last a long
time, refusing to buy disposable cameras and other items.

Solid waste: The Issue
Lesson #1

Aim: To study solid waste problems and solutions.

Motivation: Empty a bag of garbage on top of a desk. Sort
through it and categorize and tabulate its contents.

Discussion:

a. What is solid waste and where does it come from?

Solid waste could simply be described as t..e discarded
residues of the functioning of a society. America's municipal
waste stream can be broken into ten categories. The categories are
listed below with their approximate percentage of representation in
the waste stream.

Paper and cardboard . . .+ +« + « ¢ 4 « o 4 o s 4 s e & s 4« 37.1%
Glass . . ¢« ¢ . ¢ ¢ . . 8.7%
Metals . . .+ ¢ ¢ ¢ ¢ e e e e e s e e 9.6%
Plastics . ¢ ¢ ¢ v ¢ 6 v e e e e e e e e e e 7.2%
Rubber and leather . . . ¢ ¢ ¢ ¢ ¢« ¢ o o o o o« o & 2.5%
TextilesS . &+ ¢« ¢ v v o« o o o o o o o o o o o o o 2.1%
Wood . . v ¢ v 4 e e e e e e 3.8%
Food waste . . & v ¢ ¢ ¢ e e s s s e s e e e e e e e e e 8.1%
Yard waste « . . v s e e 4 e s e e s e e e e e e e e e e e 17.9%
Miscellaneous/0ther . . . .« + ¢ « ¢ ¢« o« « « o « o o s + « + 1.9%

The United States produces 227.1 million tons of garbage a
year, enough to fill one tower of the World Trade Center every day,
or 187 World Trade Centers a year, or about 5.1 pounds per person
per day. Tbat is more garbage per person and per year than any
other country in the world.

32 source: "Disposing of Man's Indestructible Resin: Polysty-
rene," Kathleen Meade, in Recycling Times, pp. 36-41, September,
1989.
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b. What are the different means of waste disposal?

The three major means of waste disposal are landfills,
incineration and recycling.

Landfill . L] L . L . . . . L . . . . . L . . . . . . . . L 87 (] 1%
InCineration . . . . . . . . . . . . . . . . . . . . . . L 7 Co%
Recycl ing . L] . L . . . . . . . . . . . . . . . . . . . . . 5 . 0%
other L] L] . L] L L] . L] . . L] L . . . L] L] . . . . . . . L] . . 0 09%

Landfills have been the preferred method for many Years.
However, many of them have reached or will soon reach maximum
capacity. Many have been found to have toxic leachate that
threatens the general populace by endangering underground drinking
water supplies and/or other surrounding bodies of water. Some
municipalities have begun to transport their solid waste to distant
landfills in other states at great expense. Because of these
factors, incineration (otherwise known as resource recovery) and
recycling are receiving renewed consideration.

Followup:

Have students categorize and weigh their families' trash for
a week. How do their percentages for the ten categories of waste
compare to the nationa) averages? Can they find ways to reduce
their own and their families' contribution to the waste stream?

Lesson #2

Aim: What is resource recovery, and how does it work?

Motivation: How can incineration ease the solid waste
crisis?

Discussjon:
a. What is resource recovery? 5

Resource recovery is a means of waste disposal by which
sulid waste is incinerated and either steam or electricity is

‘ 4 source of the statistics is Franklin Associates, as gquoted
in the Newsday series, "The Rush to Burn," 12/13-11/83.

5 Sources: National League of Cities, Combustion Engineering
Inc., as quoted 1in the Newsday series, "The Rush to Burn,"
12/15/89.
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produced. There are two principal methods: mass burning, and
Refuse Derived Fuel (RDF).

b. How does the mass burning process differ from the RDF
process?

While both processes can be utilized to produce steam or
electricity, there are significant differences between them. The
RDF process involves the sorting of material. Trash is loaded onto
a conveyor belt which carries the garbage into a shredding machine.
Magnets remove metals from the trash. The metals are set aside for
sale to a scrap dealer. The remaining trash passes through a
series of screens that remove non-combustionable materials, such as
gravel, dirt, sand, rocks and glass. These non-combustibles are
taken to a landfill for disposal. The remaining material (about
half of the initial volume) goes through another shredding machine
to be smashed into small pieces. This material (called "fluff"
RDF) is either ro0ld to a utility as is, or is compressed into
pellets or briquets ("densified" RDF) before being sold. Utilities
burn RDF, sometimes with coal, to produce electricity.

Mass burning is exactly that - mass burning of solid waste.
Garbage is burned for one second at temperatures of at least 2,000
degrees Fahrenheit, and then at temperatures of 1,500 degrees
Fahrenheit or more for fifteen seconds. These high temperatures
are supposed to destroy dioxin and other dangerous gases that may
form from the burning of garbage. The burning trash heats water in
a boiler to produce steam. This steam drives a turbine to produce
electricity that is then sold to a utility. The resultant ash
(about 10% of the garbage's original volume) is deposited in a
landfill.&

c. What are the problems of resource recovery?

While resource recovery provides some environmental benefits
(reduction of dependence on landfills; energy production), there
are a number of drawbacks. Resource recovery plants often operate
on a volume basis -- the more trash, the better. Depending on
what's in 1it, the ash that is produced may be highly toxic
(possibly endangering to community health and underground water
supplies). Plant erissions Auring the burning process may contain
dangerous gases. If the plant goes out of service for mechanical
reasons, provisions must pe made for the disposal of accumulated
trash.

b Some estimates of ash residue are much higher thrun 10%.

Followup:

.* If possible, arrange for a class visit to an operating
landfill or resource recovery facility,
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*+ Have students research European waste disposal strategies
(American resource recovery facilities are based on European
disposal technologies).

Leggson 13

Aip: Wwhat is the role of recycling in solid waste disposal
strategies?

Motivation
Disrugsion:

a. What is source separation?

Can America develop a recycling ethic?

Source separation is the separation of used materials at the
point of usage before they become part of the waste stream.
According to federal estimates, Americans recycle, at most, 10%
of their garbage. In comparison, people in Japan and many
countries in Western Europe recycle as much as 50% of their
waste.

b. How does recycling work?

Experts recommend that the key to a successful recycling
program is to keep it simple. Used materials, as seen in Lesson
#1, can be separated into many categories. Used glass, paper,
metals, plastics, and yard debris can be separated relatively
easily before they enter the waste stream. Glass bottles and
jars, after separation by color (green, amber and clear), are
crushed and shipped to glass container manufacturers. The glass
is melted and remade as glass bottles. Paper is taken to paper
mills or de-inliing plants. Paper is then soaked and turned into
a liquid called slurry. Paper fiber is washed free of ink and
compressed between rollers to remove water from the slurry. The
fiber can then be reprocessed to make newsprint, paperboard, and
other paper products. Aluminum cans can be crushed and made into
cans or other aluminum products at an aluminum smelting plant.
Steel cans, after being crushed or shredded, are taken to de-
tinning plants to remove the tin. Leftover iron can be sold to
scrap metal dealers for recycling. Plastics can be shredded or
melted and recast as construction materials, tape and many other
materials. Plastic bottles, for sanitary reasons, cannot Dbe
reused as bottles, but can be remade into other products. Yard
wastes can be recycled by composting and used as organic ferti-
lizer and ground cover.

Recycling reduces garbage, saves nhatural resources, stimu-
lates citizen participation in environmental improvements, and
makes money for those involved.
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c. What are the problems with recycling?

Although recycling would certainly be effective in reducing
America's dependence on landfills and incinerators, there are
several problems that must be overcome. There is a need to
develop a market for products made with recycled materials.
People and organizations must demand such products. Manufac-
turers will then produce then. Unless products made from
recycled materials can compete with products made with virgin
materials, consumers, manufacturers and scrap dealers will have
no incentive to buy or sell recycled and recyclable products.

Mass burn resource recovery plants may compete with recy-
cling centers for combustible materials such as paper. Paper
provides an excellent fuel for incinerators and can provide the
burning temperature these facilities require.

Massive educational efforts must be made to overcome the
apathetic attitude of a consuming, convenience-minded society.
Americans need to develoo a sense of responsibility and accounta-
bility for a problem that was previously "out of sight, out of
mind."

Followup:

* Arrange for a class trip to a landfill or a recycling
plant.

* Students can develop (with the assistance of school
custodians and kitchen staff) a school-wide recycling program for
such materials as metal, glass, and plastic (from the cafeteria)
and paper (from classrooms and offices). The students can
explore the development of markets for recycled products with
waste haulers, manufacturers, and local business leaders.

* Students can develop a campaign to eliminate (or at least
reduce) the use of disposable plastics in the school cafeteria.

* Students can study the recycling efforts of Japan and
Western Europe and present oral reports to the class.

* Students can research and suggest means of reducing
packaging,

* Have students discuss the problem of 1litter, which
plagues many U.S. cities and countries all over the world. What
creates the problem of litter?

Carelessness

Negative feelings about the area we live in
Inadequate receptacles

Excessive packaging

vy v v v
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» The "“waste ethic”

Solid Waste: The Projects
A. Organizing a Neighborhood Cleanup/Sweep

Lesgon #1

Aim: To briefly discuss 1litter as a part of the
garbage/solid waste problem.

Motivation: Ask the students whether they feel litter is
a problem in their city or town. If so, why?

Discussjion:

a. What creates the problem of litter? (See last section
of issue section.)

b. Wwhat can be done about litter? (organized cleanups,
education of citizens, Bottle Bills, more garbage baskets, etc.)

c. What should we do about litter in our neighborhood?

d. Explain that a sweep or a cleanup is often a good way
to start an anti-litter effort; the sweep motivates people to
participate, gives them a "feel" for their streets, and demon-
strates concern publicly while highlighting the litter issue
locally.

e. As a followup, ack students to think about how they'd
go about organizing a cleanvp.

ess

Ajim: To plan the sweep.

Motivaticn: Have any of you thought about how you would
organize a cleanup in the school you are in or in your own
neighborhood? (Sweep will probably focus on neighborhood around
the school, but could focus on an area where many students live if

they are so motivated. Logistical problems could be difficult if
area is far away from the school.)

Discussion:
a. Let's use this organizing model:

Issue: Solid Waste/Litter --> Project
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Strategy Method
Service and Sweep

direct
action

b. Let's consider these factors about the sweep?

Where should we sweep? Which streets/areas?
When should we hold the event? 5-7 weeks from this session--
_ weekday or weekend?

wWho should be involved? See Outreach Plan in this curriculum,
Part II, pp..209-211.

What materials are needed? Brooms, shovels, bags, gloves.
How can we obtain materials? Local sanitation Dept. might
be helpful.

c. What agencies do we have to inform about the event?
(School administration, local community groups,
community board or town council, Sanitation Depart-
ment, police if street closing is needed or parking

has to be curtailed.)

d. How should we approach these groups and individuals we

want to involve? (Letter, flyer, posters, presentations. See Part
II.)

Followup: Assign some interested students to develop a few
different versions of a basic publicity flyer for the event. (See
Part II, pp. 205-208)

Less 3

Aim: To continue planning and organizing the event.

Motivation: Let's look over the flyers you've done at home.

Discussion:

a. Look over and analyze the flyer with students and choose
a final version. Make arrangements to have it drawn by artistic
students in the class or by students from the art department.

b. Discuss with class how many copies are needed and how

they will be printed (in school or using student-developed
resources, e.g., a local bank).

c. Discuss whether posters are needed and if
so, how flyer design can be utilized on the bigger poster
and how the poster will be drawn and duplicated.
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d. Also discuss the idea of giving brief presentations to
other classes and/or arranging interviews with teachers to
motivate student participation in the cleanup. (Here and
throughout this project, see Part II on presentations, flyers,
outreach plan. etc.)

e. what will go into such a presentation? (Slides,
handouts, ideas to be presented.)

f. Determine those classes, groups in neighborhood, etc.
who will receive flyers, be given a presentation, etc. Which
students will do what. In other words, develop the outreach
plan. .

Followup: Ask the students to prepare a presentation on the
sweep, to be role-played in the next class session.

Lesson #4

Aim: To practice a presentation to other students on the
sweep and finalize the outreach plan.

Motivation: Who would like to role-play their presentation
on the sweep? Would a group like to share the practice presenta-
tion?

Discussion:

a. Have the students practice and comment upon the presen-
tation. Those not presenting can play students in the class
targeted for the talk. (The actual final talk should not be more
than ten minutes in each class and should end with some flyers
being distributed to the teacher and interested active students
in each class.)

b. The role-play may take an entire session, but at some
point the class should finalize the outreach plan and individual
assignments.

C. It may not be feasible to give presentations in all
classes; some teachers may need to be approached individually.

d. The individual contact and/or presentation approach can
b2 used to approach appropriate block associations to enlist
their participation.

lLesson #5

Aim: To implement presentations and outreach (four weeks).
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a. Give presentations.

b. Invitations should be sent to local officials to solicit
their participation.

c. Press releases should be written and sent to newspapers,
radio, even local TV to obtain publicity. This may motivate
more participation in the event, but more importantly will
higalight the issue in the area and pave the way for future
efforts (see TSO curriculum, Part II, section on press releases
and publicity, pp. 197-198 and 202-204).

Followup:

* Evaluate the sweep in terms of quality and quantity of
participation, immediate effort, etc. (See Evaluation section in
Part II, pp. 225-229,)

+ If a full sweep is not possible with a particular class a
teacher is working with, or because of administrative factors, a
demonstration sweep in which students in the class are the
primary participants is possible. This can still educate the
school and community and highlight the litter issue.

* Plan for future activities to develop a full-range anti-
litter campaign: more sweeps, litter patrols, workshops and/or
flyers for store owners on sweeping regulations, anti-litter
signs on stores and in public places, recycling projects, etc.
See following projects.

B. Organizing an In-School Anti-Litter Campaign

Lesson_#]

Aim: To briefly discuss litter as a part of the garbage/
solid waste problen.

Motivation: Ask the students whether they feel litter is a
problem within their schcol and the immediate school grounds.

Discussion:

Follow discussion in rlesson #1, Project A in this unit.
Focus on an in-school space as the area for a campaign. The in-
school anti-litter project could start with a sweep or poster
campaign.

Lesson #2

Aim: To plan the anti-litter campaign.
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: what should an anti-litter campaign in the
school be comprised of?

Discugsion:

a. Lesson should be fairly similar to Lesson #2, Project
A in this unit, except that materials will be obtained from
school custodial staff in most cases. Contacting other outside
agencies will probably not be necessary.

b. Determine whether the campaign will be participatory,
i.e., sweeps or similar activities including other students;
whether the organizing class will do a demonstration sweep or
publicity type campaign involving, for example, posters and
additional litter cans placed throughout the school.

Followup:

Same followup as Lesson 2, Project A, except students should
probably work on posters.

Lesson #3

Aim: To develop an outreach plan and practice presentations
to other students (if an initial participation activity which
involves more than a demonstration cleanup by the organizing
class is included).

Motivation: Look at posters students have developed.
Discussion:
a. Develop outreach plan and practice presentations; see

Lessons #3 and 4, Project A in this unit.

Lesson #4
Aim: To implement +he project strategv and method (1-2
weeks) .

Motivation/Discussion:

a. Posters go up in school either asking for participation
in cleanup or urging students not to litter, or both.

b. See that new litter baskets are put in place.

C. Presentations to other classes or at an assembly should
be given.
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Lesson #5

Aim: To continue implementation and assess the project.

Motivation/Discussion:

a. Presentations go on.

b. Sweep or other event carried out.

c. Assess success of effort in school =-- is there less
litter? More concern about the issue in school?

d. Combine in-school activities with sweep outside the
school.

Followup: Use in-school effort to start neighborhood
Cleanup drive.

C. Organizing a Survey/Report on
Neighborhood Commercial Street Sanitation

Lesson ﬂl

Aim: To briefly discuss litter as part of the garbage/solid
waste problem; to discuss commercial street litter as part of this
problenmn. .

Motivation: Ask the students whether they feel litter in
front »f stores, restaurants, etc. is a problem in their city, town
or neighborhood, and if so, why?

Discussion:

a. Follow discussion in lesson #1, Project A in this unit.
Focus on commercial streets as arena for concern. What are the
locality's rules for store owners with respect to street sweeping,
tying garbage, etc.? What are the problems commercial establish-
ments face in keeping their streets clean?

b. Discuss possibility of a survey of commercial street
litter as a means of learning more about the problem and recom-
mending changes, e.g., more litter baskets on certain streets, that
could be made by the local sanitation department or local business-
es.

c. How would we go about developing such a survey?
Followup: Take the class on a walk/trip to some possible
areas that would be suitable for the survey to observe and take

photographs of different litter conditions on the streets. Photos
could be used in Lesson #3.
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Lesson #2
Aim: To begin planning the survey.

s+ Have any of you thought more about how we would
go about conducting a commercial street sanitation survey?

Discussion:
a. Let's use this organizing model again:

Issue: Solid Waste/Commercial
Street litter -=>

strateqy Method

Education; Political Survey and report to

action; Service government officials
on commercial street
litter

b. How would we determine the extent of commercial street
litter in a given area?

c. Through discussion cone to an understanding that by
actually counting litter on targeted streets the class can get an
jdea of the commercial litter problem in that area.

d. Lay out an area for observation around school and/or
where students 1live after consulting the local sanitation
department, community board, town council, etc.

SSO

Aim: To continue planning the survey.

Motivation/Discussion:
a. Develop a street litter rating system for sources and

for cleanliness. See p. 55 in the Auxiliary Materials section at
the end of Projects part of this unit.

b. Use photographs of actual commercial street litter to
teach students to apply rating scale of sidewalk cleanliness and
evaluate sources of litter.

c. Assign students blocks (a two or three square block
area) to rate from the target area.
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Lesson #4

Aim: To continue planning the survey.
Motivation/Digcussuion:

a. Take students out during the regular class session
either to a commercial street or to a street near school to
practice rating litter conditions on streets.

Lesson 45

Alm: To conduct the survey.

Motivation/Discussion:

a. students can do the survey on class time if feasible,
or else they can rate their assigned areas on their own time.

less

Aim: To collect data and collate report.

Motivation/Discussjon:

a. Start to put report together in a manner similar to the

FDR report in Auxiliary Materials section which follows. Assign
students to finish writing, computing, and typing after class.

Lesson #7

Aim: To develop outreach strategy to disseminate and
publicize report.

Motivation: What agencies and/or officials should receive
our report?

Discussion:

a. Develop list of agencies and officials to send report
to.

b. Prepare a cover letter for the report and send it to

those on the list

c. See Part II, pp. 197-198 and 202-204 for instructions on
how to prepare a press release and a publicity strategy.
Remember: Publicizing the report can highlight the commercial
street sanitation issue.

Followup:

* Have students gather names and addresses of appropriate
editors/reporters at all pertinent newspapers, radio stations,
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etc. that the report is to be sent to. Send report with the
press release.

* Continue to track the report to see if it is used by the
local sanitation or public works department. The report could be
used by the town/city officials to reassigr. litter basket
pickups, establish litter patrols, etc.

D. Organizing a Small Recycling Project

Lesson #1

Aim: To discuss the solid waste issue.

Motivation: What do we mean when we say that many cities in
the U.S. are facing a "garbage time bomb?"

Discussion:

a. Using the Introduction and Issue section in this unit

as a backdrop, begin a discussion with the students about the
problems communities face in disposing of their garbage.

b. Discuss amount of garbage, contents, the available
options for disposal, and alternatives for the future.

c. What are the pros and cons of low technology source
separation and high technology resource recovery programs?

d. What about the public health consequences of the high
tech incinerators and the possible inability of local government
to dispose of garbage in the future?

e. What are some ways to reduce the amount of garbage?
Recycling, using the same string bag again and again, not buying
products in individual containers or wrapping, etc.

f. Can all materials be recycled? Are there markets? Can
more be recycled than is currently being recycled?

g. What are the benefits of recycling and how will large
scale recycling help defuse the "garbage time bomb?"

h. Do people want to recycle?

i. Do people want to reduce the amount of trash?
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Lesson #2
Aim: To discuss specific types of recycling projects.

Motivation: Make a list of all the materials in this
classroom that ave recyclable.

Discussion:

a. How many of these materials are commonly recycled today?
(Paper, glass, metals, etc.)

b. Which materials are not often recycled although it could
be possible to do so? (Cardboard, leather or other textile goods
that make up clothes, etc.) .

C. What percentage of plastic products are recycled
nationwide?
d. Are there any materials that may not be recyclable at

all or only if handled very carefully? (For example, some toxic
chemicals or laboratory equipment that contain hazardous waste
material.)

e. Explain to the students that there are programs in many
parts of the country to recycle paper, aluminum cans and news-
paper. Nine states have "Bottle Bills" which allow consumers to
get a deposit back for returning their soda and beer bottles and
cans. Many localities and municipalities in the country have
mandatory recycling. NYC is mandated to recycle 25% of its waste
by the mid 1990s.

f. How would a recycling project in this community help the
garbage problem? If the school and residents are already
recycling some materials, consider collecting other materials.

g. Wwhat type of recycling project would be realistic in
this school and/or community?

Followup: Ask the students to develop a chart of possible
materia.s not being recycled in the school or neighborhood, but
which could be recycled and the advantages and disadvantages of
each material with respect to availability, storage, marketa-
bility, safety, etc. Is it realistic to recycle plastics in
general; what about in the school environment?

Lesson #3

Aim: To do initial planning for a recycling project.
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: Discuss the charts the students have prepared
of available materials and their feasibility for recycling.

Discussion: Use the usual design to crystallize the
project:

Issue: Solid Waste/
Recycling --> Proiject

Strateqy Method
Service Recycling
Direct Project or
action Center

a. What should we collect? Where should the program be,
in the school, neighborhood, or both? Where can we store materi-
als? Who will buy the materials?

b. If there is no "Bottle Bill" in the state, and they are
not already being collected separately, then aluminum cans are
usually an available, safe material for collection which can be
sold to Reynolds, Alcoa, or some middle-level collector for a falr
price. They can also be recycled by the school through the “"Bottle
Bill" mechanism. Newspapers are plentiful and most people will
respond to a call to recycle them, but storage and safety (they can
be a fire hazard) are problems, as is the recent very low price for
newspaper, which makes it difficult to arrange for the paper to be
picked up or stored elsewhere. Glass can yield huge tonnage, but
there are storage and safety problems too. Glass is bulky and
breaks easily. Collecting white ledger paper is easily integrated
into school life, but it is difficult to generate enough paper to
motivate a carter to pick it up, unless the local Sanitation
Department is a partner in the process.

c. It will probably be best to begin the recycling project
with the school population, motivating teachers and students to
participate and arranging for storage with the school custodian.
Community residents can be invited to participate by bringing
recyclables if this is realistic.

d. Begin to develop an outreach plan. See Part II, pp.
209-211, for development of an outreach plan.
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Followup:

* As in broject A, lesson #2 in this unit, have some
interested studentg develop a few different versions of a basic
publicity flyer for the recycling project

* Committees on outreach, publicity, collection and space
should be set up 4nd each committee should begin to make necessary
contacts and develop the materials needed to get the project going.

Lesson #4
Aim: To continue planning for the recycling project.
: Let's finalize our plan for a recycling
project/center.
Discussion:

a. Reviey or finalize decision as to what materials to
collect and market, target populations, storage space, etc.

b. Discuss whether organizing should lead toward a full-
fledged recycling center in the school, a smaller project which
might not involve community residents or the whole school popula-
tion, or a one-day, week, or month campaign.

c. Who will collect the materials in the school and tie
trem, bag them, etc., during what hours or on what days? When will

the project start? Should the organizing class do all the

necessary planning and arranging, or should other student volun-
teers be soliciteg?

d. How should the teachers and students (and community
residents if applicable) be informed about the project? Should
flyers be distributed and presentations given to each class or at
an assembly?

e. See this unit, Project A, Lessons #3, 4 and 5.

Lesson #5
Aim: To implement recycling project plan.
Motivation/piscussion:

a. Review all aspects of previous two lessons to make sure
that everything is being accomplished.
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outreach plan for flyer distribution and presentations developed,
etc.?

c. If presentations are to be given, practice them during
one or more class sessions. Presentations should be brief (5-10
minutes) and informative, dealing with the reasons for recycling
and instructions for recycling the material properly.

Lesson #6
Aim: To continue the project implementation.

a. Presentations (if being given) should be practiced and
given according to the outreach plan.

b. Flyers should be distributed by presenters and in other
areas throughout the school.

c. A single one-day event can be developed to start actual
recycling: prizes can be given.

d. Evaluation of storage system, amount being recycled,
student participation, and so on should be done on a weekly
basis.

See Part II for Evaluation.
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SOLID WASTE UNIT -- The Projects
AUXILIARY MATERIALS

1. Section from FDR High School Commercial
Street Sanitation Report, Mav 1983.
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Section from F.D. Roosevelt High School
Commercial Street Sanitation Report

| EVALUATION OF SIDEWALK CLEANLINESS

Béckground

Each of the students chose a two block stretch of a
commercial street near their home. Those living in the
general vicinity of F.D.R. High School were encouraged to
choose a sectlion of 13th Avenue, 18th Avenue, or Church

Avenue lying within the boundaries of Community Board
£12.

The students' first task was to assess how clean (or dirty)
their chosen blocks were. The City of Mew York, through
the Mayor's Office of Operations, uses a system called
"Project Scorecard'" to measure street and sldewalk clean-
liness, This system requires the evaluator to give a
street one of seven different ratings, by comparing it

to a set of photographs illustrating each polnt on the
measurement scale. Use of this system is somewhat difficult
and requires training from "Project Scorecard' staff.

Alsb, this measurement system focuses primarily on curb-
side litter, which can sometimes be difficult to assess
because of parked cars.

Rating System Used

A simpler system was developed for rating the cleanliness
of sidewalks in local commercial areas. This system
renuires the evaluator to counrt the plieces of litter
(adefined as "anything bigger than a matchbook") in front
of each store or other building. He or she must also
decide if the building front being assessed is of average
width (12-15 feet). Once this decision is made, one of

the following three ratings can be assigned to each store
or building front:

1. Clean: 4 or less pieces of litter per storefron: (or per
15 feet of sidewalk).

2. Fair: 5 to 10 pieces of litter per storefront (or ,ar
15 feet of sidewalk).

3. Dirty: 11 or more pieces of litter per storefront (or per
15 feet of sidewalk).

One class session was devoted to training students in the
use of this system. Photographs were used to demonstrate
the different ratings, and to test students in the use of
these ratings.
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- This evaluation system had both benefits and drawbacks.
On the positive side, the evaluator can simply count
litter and does not need to make subjective Judgments.
On the other hand, it may have been difficult for some
students to make the necessary judgment of a storefront's
width, although most storefronts in the F.D.R, area are
about 15 feet wide. In addition the rating system did not
account for varfatfons in sidewalk width (from building
line to curb); however there appears to be only slight

variation in sidewalk width among the commercial blocks
rated.

Data

Each student rated their two block section twice; these
on-site ratings were performed two weeks apart. Students
entered their rating for each store or other building
onto maps which they prepared.

Once all the ratings had been made, a class session was
devoted to tabulating thi~ data, 'and students arrived at
a composite score for each of their blocks.

Table 1 presents these scores, divided between blocks
inside the Commun.ty Board 12 area (C.B. 12) and those
outside of this area. In a few cases two students rated
the same blocks, but at different times. |In these cases
. each student's composite scores are reported separately,
but the numbers for "Student 1" and "Student 2" were
averaged into & single '"block rating" for arriving at
an average for the entire shopping street.

Conclusions from Data

A few points can be made, based on the data in Table 1.
First of all, on the whole the shopping areas examined by
students did not vary greatly. For both inside and outside
the Community Board 12 area, average scores ranged around
1.7, indicating a fair or moderate level of sidewalk litter,
with somewhat more clean storefronts (4 or lass pieces of
litter) than dirty ones (11 or more pieces of litter).

Among shopping streets within C.B. 12, Table 1 indicates
that the main shopping blocks of 18th Avenue may be somewhat
cleaner than 13th Avenue or Church Avenue. Also, as Table 1
indicates, for 13th Avenue (the largest shopping strip in
C.B. 12) the section between 40th and 50th Streets is

stostantially cleaner than the section between 50th and 60th.




Table 1: Sidewalk Cleanliness Ratings: Composite Scores

| = Clean: U4 or less pieces of litter per storefront
2 = Fafr: 5 to 10 pieces of litter per storefront
3 = Dirty: 1) or more pieces of litter per storefront

A. Inside Community Board 12 Area

13th Avenue Student | Situdent 2

37th to 38th
38th to 39th
39th to 40th
Loth to L4lst
43rd to Lbth
Lith to LSth
45th to L46th
Léth.to L47th
L7th to LBth
LBth to 49th
Loth to 50th
50th to Sl1st
Slst to 52nd
52nd to 53rd
53rd to 54th
S54th to 55th
57th to 58¢th
58th to 59th
59th to 60th
60th to 61st
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Church Avenue
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Table 1 (continued)

. : i Student 1 Student 2
18th Avenue
McDonald to u45th 1.4
L5th to 46th 1.4
Leth to 47th 1.4
L7¢h to L8th 1.8
57th to 58th 1.8
58th to 59th 2.1
59th to 60th 1.7
60th to 6lst 1.5 1.4
Average for 18th Avenue
(within C.B. 12) 1.63
Average for Inside C.B. 12
(13th, Church, & 18th} 1.7}

B, Outside Community Board 12 Area

18th Avenue

6lst to 62nd 2.0

63rd to 6Lth 1.7 1.7
64th to 65th 1.8 .8
StH Avenue

56th to 57th 2.0

57th to 58th 1.7

58th to 59th 1.2

59th to 60th 1.1

Bth Avenue

40¢ch to 49th 1.8

Loth to 50th 1.9

Avenue N

Flatbush to E. L46th 2.0

E.L6th to Schnectady 1.5

86th Street ,

Bay 24th to 20th Ave. 1.7

20th Ave. to Bay 25th 1.9

Utica Avenue
Fastern Pkwy. to Union St. 2.
1

Union St. to President St.

Average for Outside C.B. 12 1.7




Il SOURCES OF LITTER

Background

To fulily understand neighborhood sanitation, and to begin

to think about strategies for improving neighborhood
cleanliness, it is important to consider the sources of
litter. The idea for systematically examining the sources
of Iitter comes from the diagnostic work of the organization
"We Care About New York.'" However the specific factors we
examined were determined through class discussfon, after the
stir2ents had become familiar with the unique problems of
thelr shopping areas, and had read Department of Janitation

pamphlets dealing with the City Health Code and sanitation
regulations.

Evéluation System

Students were asked to spot actual occurrences of littering,
dumping, and garbage spillage. In addition they locoked for
situations where sidewalk litter could easily result, due

to improper or inadequate containment of garbage. The
categories used in this evaluation were:

Possible Sources
A. Overflowing Public Trash Baskets: receptacles, provided
by the City or a community organization, which are filled

beyond the brim.

B. Overflowing Private Dumpsters (large metal contalners
on wheels).

C. Overflowing Private Cans and Boxes: boxes and small cans
with garbage spilling out.

D. Open or Broken Private Trash Bags (awaiting collection)

E. Untied Refuse: specifically, loose boxes or papers
awaiting collection.

Actual Sources

F. Person Littering: person dropping a small amount of litter
on the sidewalk or street.

G. Pe.son Dumping: discarding a bag or large quantity of
trash in a public space or public receptacle.

H. Garbage Spilled by Sanitation Workers (during collection)
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For this evaluation, students examined a four block section
of a shopping street; this included the two blocks they
evaluated earlier, for sidewalk cleanliness, and an adjolning
two blocks. In some cases, two or more students evaluated
the same blocks, but thls was generally done on different
days. Class members were Instructed to do this 'sources

of litter evaluation'" on two separate days, at different times
of the day (including one morning visit) entering.their

field obsarvatlons onto a special form.

A class session was then devoted to tallying each student's
data.

Data and Concluslions

Table 2 shows the total number of actual or possible sources
of litter observed by all the students In the class. A
general conclusion that can be drawn from the data in Table 2
is that different parties sharc responsibility for the
sidewalk litter problem.

a. Sanitation Department Responsibility. An important task
performed by the Sanitation Department is the emptying of
city trash baskets, provided for the use of pedestrians.

If these baskets are not emptied frequently, two problems
can potentially result: garbage can easily blow off of the
top of the basket, and pedestrians may litter due to the
unavailablity of a useable trash can.

In drawing maps of their assigned blocks, students had
indicated the location of all public trash baskets. On
the whole, these blocks were well provided with baskets.
Within the Community Board 12 area, an average shopping
block has about three City trash baskets; In some cases
this is supplemented by one or more baskets provided by
a local organization.

As Table 2 indicates, students noted a substantial number

of overflowing public trash baskets. An especially large
number were observed on 13th Avenue between 37th and 42nd
Streets. Focussing on all of the C.B. 12 data, 49 overflowing
baskets were seen by 19 students examining four blocks on
two separate occasions. This breaks down to an average of
one overflowing basket on any single visit to a four block
area. It should also be noted that a few of these baskets
are provided by community or merchants groups, and must be
emptied by these groups. All in all, the sanitation depart-
ment seems to be doing a fairly good job of servicing its
trash baskets but more frequent pick-ups would be an asset.



Table 2: Tabulation of Sources of Litter Data

type number of times observed

within C.B. outside C.B. total
(19 students) (7 students)

A. Overflowing Public Baskets 49 17 66
B. Overflowing Dumpsters 79 24 103
C. Overflowing Private Cans 99 35 134
D. Open/Broken Bags 62 38 | 100
E. Untied Refuse . 119 26 145
F. Littering 32 19 51
G. Dumping 4 - 4
H. Trash Spilled by 1 1 2

Sanitation Workers

- 62 -
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. Merchant and Buliding Owner Responsibility. Students

had read City regulatlons and. looked at- photographs

relating to proper and improper disposal and containerization
of private trash. In evaluating thelir shopping areas they
looked for the following violations: overflowing dumpsters,
overflowing private trash cans, open or broken bags, and
untied refuse. These violations do not only create unsightly
conditions but are a potential source of litter in that
garbage can easily be scattered due to such Improper disposal
methods .

The data clearly indicates a high number of each type of
violation, primarily on the part of merchants. Numerous
storekeepers clearly do not have an adequate number of
containers (dumpsters or trash cans) for the amount of
garbage they generate. [n addition, merchants using trash
bags are frequently using them improperly, and merchants
putting out boxes and papers are often not flattening and
tieing them adequately.

While 1t is difficult to estimate how much merchant violations
contribute to the litter problem on commercial streets, it

is clear that more cooperation from merchants is needed.,
Possibly storekeepers need to be better informed about
sanitation regulations; this could be acconplished through
periodic education campaigns. In addition existing enforce-
ment, carried out by sanitation officers with assistance

from civilian sanitation patrol members, may need to be
increased in specific areas.

c. Pedestrian Responsibility. The most obvious source of
litter is the passing pedestrian who negligently drops a
piece of trash. As Table 2 indicates, a moderate number

of individuals (51) were seen littering. In assessing this
number, it must be kept in mind that students were looking
for 8 different types of problems, and it is much easier

to notice an overflowing trash basket or untjed refuse

than to spot someone littering. However class members
witnessed a good deal of littering, including a suhstantial
amount of garbage thrown from car windows.

Students were asked to indicate the approximate age of any
person observed littering. An understanding of who litters
is helpful in designing a strategy for litter contro!. Most
students were able tc make thisg age estimate, and the infor-
mation gathered was broken down into three age categories:
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estimated age of litterer number observed

child: 12 years or under 7

teen: 13 to 21 years 14
adult: 22 years of older 16

Based on the darta collected, it seems that ~11 age groups
contribute to the litter problem in C.B. 12 and adjacent
areas. There is some indlication that children and teenagers
together may create 8 disproportionate amount of litter.
One thing this suggests is that anti-litter efforts should
whenever possible, reach out to and involve youth.

]
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UNIT III: WATER

Introduction

Whether a municipality gets its water from a municipal or
regional surface water source (lake, river, or reservoir) or from
an underground storage area (well or aquifer), or from both, the
health and well-being of the residents depend upon the main-
tenance of an adequate and healthy supply of water. Localities
must conserve to preserve an adequate supply of this precious
resource for everything from drinking to fire safety and Kkeep the
quality of any particular water resource appropriate to its
intended use. In parts of the w~orld where the population must
consume polluted water, 1life expectancy is 1low and intant
mortality high. It is estimated that worldwide at 1least 15
million children below the age of five die each year in develop-
ing countries. The lack of safe water and sanitation is a major
cause of this. If all humans had access to safe water and
sanitation, infant mortality would be cut 50% worldwide. © Eighty
per cent of all sickness and disease in the developing world can
be attributed to unsafe water and inadequate sanitation.

Custodians of water supplies must be concerned about
preventing and/or controlling pollutants, whether they are farm
animal and other agricultural wastes that are washed into a
reservoir or feeder stream by river run-off, sewage produced by
humans in their habitats in and around the surface or underground
water supply, or industrial/commercial discharges. Proper
planning and care are important in minimizing these impacts,
e.g., efficient sewage treatment utilizing primary and secondary
stage of treatment with disinfection, restrictions on use of
pesticides and household hazardous chemicals, and pretreatment of
industrial waste. These measures reduce the possibility of
water-borne infectious diseases such as cholera, typhoid and
dysentery, chemical and heavy metal contamination, as well as
aesthetic displeasures in taste and odor.

Public health scientists and government officials can
disagree about the specifics of water quality, maintenance and
planning. Some public health scientists contend that current
means of purifying waters (sewage treatment, disinfection,
filtration) are not enocugh to guarantee 100% high quality user-
safe water. Prrotecticn of public health suggests the limiting of
any development that would pollute drinking water supplies rather

6 Taken from UNICEF estimate in Decade Dossier,
International Drinking Water Supply and Sanitation Decade, 1981-
1990, UN Development Programme, New York.

7 Water and Sanitation for Health: Toward the Year 2000,
United Nations Development Programme, New York, New York.
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than depending on filtration plants to remove pollution after the
fact. Some government agencies feel that we can re-use water once
polluted by building large filtration plants to treat the water.
However, it is important to recognize that these plants are new,
experimental, and can only function to their constructed capacity -
-=- and at a cost of millions of dollars to taxpayers. Even if
filtration is utilized, most public health scientists agree that it
is important to prevent as much pollution as possible from entering
a drinking water supply so as to not overburden the filtration
facilities.

Only 1% of the world's water is potable; 4% is fresh water
that is frozen in glaciers in the North and South Poles and the
other 95% is in the oceans and unsuitable for drinking unless
desalinated. The majority of the 1% of the potable water is not in
surface supplies, but underground, collected from rain water and
seepage from the earth's surface and located below the surface in
underground aquifers. This underground water has taken millennia
to accumulate and cannot be quickly replaced once it is used or
polluted. This groundwater flows to the surface in places and is
in lakes, rivers, streams and many reservoirs. It is essential to
public health, safety and well-being that this water supply be
protected by conservation, care, education and rationally-minded
planning and development along with time-proven methods of
wastewater treatment and disinfection.

Water quantity as well as quality is a concern. Largely in
the West and South, dams have rerouted the water and enabled
agriculture and cities to exist in areas that without this water

could not have tolerated such growth. In older cities, water
supply systems are often critically in need of repair, which
requires large amounts of capital. Drought and an inadequate

supply makes water an intense political issue in many localities.
(The Latin root of the English word "rivalry" is "rivus," a brook;
"rivalis" 1is someone living near or using the same stream as
another person.)

Protection of recreational and commercial waters is another
related problem. After water is used for varied human purposes,
the resultant wastewater is often treated in sewage treatment
plants before being discharged into lakes, streams, oceans, rivers
etc. Water quality depends on what is poured down the drain and
discharged from homes and businesses, on the maintenance of an
adequate sewage treatment plant system with the capaci.y for at
least secondary treatment of wastes, on the pretreatment of
industrial wastes, and on the proper handling and disposal of that
inevitable by-product of sewage treatment -- sludge. The treatment
of toxic chemicals and metals that tind their way into our waters
is insufficient for safety. Many chemicals and heavy metals cannot
be treated at sewage treatment plants. More needs to be done to
protect these essential waters.
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water:
Lesson #1

Aip: To understand where our water comes from, and how it
is used.

Motivation/Discussion:

a. Have the students discuss where they think their water
comes from and what some different water uses are. (See Hydro-
logic Cycle Diagram in Auxiliary Mat.rials section after
Projects.)

b. Show the students a map and/or pictorial representation
of the water supply system used in their area. Usually the local
Department of Environmental Protection, Water Supply or Public
Works has one. Point out the method of transporting the water
(i.e., gravity flow, aqueducts, electrically powered punmps,
etc.). Discuss the technology used for the system and if another
method of transport is feasible. What are the land uses in the
area where the water travels (i.e., urban, suburban, agricul-
tural, forest, etc.) How much water does the system supply on a
daily basis? How much does the system hold overall?

c. For example, New York City consumes approximately 1.6
billion gallons of water per day, about 250,000 more than tl.e
safe field for the system. The water is obtained from three
reservoir systems: the Croton, the Catskill and the Delaware,.

The Croton: consists of 12 reservoirs and supplies approxi-
mately 10% of NYC's daily water needs. Construction of the
original Croton supply system was completed in 1842, although
the system has undergone many changes and expansions since; the
watershed spans part of Putnam, Dutchess and Westchester Coun-
ties. A filtration plant will be built for Croton water because
of the impact on the water quality of intense development in
these counties.

The Catskill: consists of two reservoirs and supplies up to
40% of the city's daily needs. The system built from 1905 to
1927, is located approximately 125 miles from the city limits.
Development is steadily increasing in the Catskill watershed.

The Delaware: 1is the largest of the three systems. It was
built from 1936 to 1964, includes three reservoirs, and accounts
for 50% of the city's daily water needs. Development is also

increasing in the Delaware watershed.
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The system hq}ds 550 billion gallons and operates almost
entirely by gravity.

4. This discussion could ensue for any drinking water
supply in any part of the country. with a supply that comes
directly from groundwater, leaching of toxins from landfills,
industry, and homes is a concern and should be discussed. With a
supply from rivers, streams and reservoirs, discuss adverse impact
of residential and industrial development and land use in the
watershed.

e. Make a list of the different ways you use water every
day and record the amount of gallons you use in these activities.
Use this gquide as a reference:

Toilet flush 5-7 gallons; 1-1/2 gallons
with a low flush toilet

Shower (15 minutes) 20-30 gallons; less for a
shorter shower especially
with a low flow fixture on

showerhead
Washing dinner dishes for four 10-20 gallons
people
Followup:

Tell the students to record how many times their dishes are
washed at home (with a machine or by hand), the shower is used, and
the toilet flushed within a 24-hour period. The next day in class,
total up the amounts of water used for each family, the class, and
make estimates for the school, city, or town.

» Should we use this much water everyday? How do reservoirs
refill themselves?

» Discuss the hydrologic cycle (again, see diagram). Rain
seeps down and is stored in sedimentary rock layers below the
earth's surface, or falls in a surface water area such as a lake,
river or stream. Some of this surface water evaporates (is changed
into vapor by heat), is soaked up and stored in clouds until the
clouds ccol and rain or snow (precipitation) is produced. Plants
add to the cycle by transpiring water (which they gather from
leaves and roots), giving it off in the form of vapor or gas to the
clouds which store and re--use the vapor.

8 Source: NYC Department of Environmental Protection Informa-
tion sheet and Thirsty City: A Plan of Action for New York City
Water Supply, Citizens Union Foundation, 1986.
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lesson #2

Aim: To understand how sewage treatment plants function to
reduce water pollution.

Motivation/Discussion:

It's always best to let students experience a system first-
hand and this is particularly so with sewage treatment, a difficult
subject to discuss in the abstract. A trip to a local wastewater
treatment facility is advisable, or at the very least, a slideshow
on how such a facility works. Usually the local environmental,
water, or public works department can and will help you arrange a
trip or slideshow.

a. Handouts like the ones in the Auxiliary Materials
section can help.

b. Stress should be placed on the significant advances made
in public health due to modern sewage treatment (see text of
handout in Auxiliary Materials section).

c. Emphasize that sewage treatment plants treat much of the
wastes (not chemicals and heavy metals) that we produce and
discharge via toilets, showers, wash basins, etc. Try to point out
where the wastes from students' homes go. In the case of NYC,
treated wastewater is discharged into the harbor and rivers; the
sludge currently goes to the Bight, a site 106 miles offshore. The
City will have to find a new solution to tine sludge problem in the
next two years.

d. Distinguish between wastewater and solid waste/garbage:
although the two can mix to some degree due to factors like storm
runoff, illegal dumping, and disposable diapers, they are mostly
separate wastes dealt with through separate disposal systems.

>, Primary sevage treatment is a mechanized process which
removes about 35% of both organic and suspended solids.

f. Secondary treatment, a biological process using bacteria
to decompose organic wastes, removes 70-90% of organic and
suspended solids.

g. Tertiary treatment uses chemical or biological treatment
processes to further decontaminate water; however, secondary
treatment is often adequate when effluent is to be discharged into
a fishable (where you can catch but not necessarily eat the fish)
and cwimmakle open w.terway. Few systems in the United States have
tertiary tieatment which 1s very expensive.

h. Chloriration disinfection, or ultra-violet 1light
treatment should be used to remove the remaining 10% of organic
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matter if the secondary treated water is discharged into streams
or rivers that feed a public drinking water supply.

i. The primary concept here is that sewage treatment plants
are essential to protect drinking water supplies and commer-
cial/recreational open waters. As such plants do not treat many
toxic chemicals and heavy metals, it is better for people not to
discharge such hazardous substances into the systemn.

j. Sewage treatment plants need to be wmaintained and
operated properly in order to efficiently perform their func-
tions.

Followup:

Notes on Septic Tanks

In areas where there is no comprehensive sewer/sewage
treatment plant system, the mos:¢ common ¢type of
subsurface disposal system includes a septic tank and
an absorption or leaching field. The tank serves to
store settled and floating solids and the 1leaching
field serves to distribute the effluent so that it can

percolate through the soil. As with sewage treatment
plants, septic systems do not treat toxic chemicals and
metals. Decomposition of organics takes place under

anaerobic conditions. 8a

Lesson #3

Aim: To disc':ss the natural and built elements of the
environment surrounding our drinking water supply.

Motivation/Discussion:

a. List the natural aspects of the area surrounding a
drinking water supply: forests, rivers, streams, animals,
wetlands.

b. How does each impact on the water supply, e.g., trees

store wacer that they eventually release into underground
aquifers from which drinking water is drawn directly or that feed
storage reservoirs; surface rivers and streams flow .nto reser-
voirs and sometimes receive waste from agricultural, residential
and industrial runoff, sewage treatment plants, etc.

8a gource: Basic Environmental Technology: water Supply,

Waste Disposal and Pollution Control, Jerry Nathanson, John Wiley
& Sons, 1986.
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c. What are the man-made elements in the watershed: homes,
roads, cars, farms, businesses, sewage treatment plants, etc.

d. What is the impact of these elements? Homes and
businesses produce wastewater; salt put on wet, slippery roads is
washed into the streams, lakes, rivers and reservoirs as is oil
from autos, fertilizers, pesticides, and animal wastes from farms;
sewage treatment plants treat wastewater and deliver their effluent
into streams, rivers, lakes, and reservoirs.

e. How can the watershed area be protected? Discussions
here could cover the idea of limiting development to the extent
that wetlands (see the following lesson) are protected, and new
homes, industry, shopping facilities, roads, etc. are built only if
they are connected to adequately sized and functioning sewage
treatment plants; also that homeowners and commercial enterprises
not discharge toxic chemicals and heavy metals.

Lesso 4

Aim: To learn about the importance of wetlands in protect-
ing drinking water and open water supplies.

Motivation/Discussion:

a. Ask if any students know what a wetland is.

b. Wetlands are lands covered by water for at least part
of the year, for example, swamps and marshes.

c. Wetlands have several important functions. For example,
they provide habitats for many species of birds and animals, help
to control floods, and filter out pollutants from streams, rivers,
lakes and land.

d. Are there any wetlands near the school?

e. What happens when we build something on a wetland?

f. It is important to protect wetlands to provide a haven
for birds and animals, and to protect drinking water supplies.
Building on wetlands can destroy habitats and damage the wetland's
filtering ability.

Followup:

* This lesson is a brief introduction to wetlands. A
sliceshow of wetlands and/or a field trip to a nearby site will
help bring the subject tc life for students, youth groups, etc.

* The issue of wetlands protection and development is a
complex one. Obviously, a growing population needs residential and
industrial development; however, wetlands are essential natural
purifiers and habitats which help maintain precious ecosystems. A
palance needs to be struck: wetlands that protect drinking water
or serve as a home for endangerer -vecies should be protected;
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other less strategically important ones may sometimes be used for
development.

* If it hasn't already been done, a class trip to a reser-
voir or sewage treatment plant at this point can help the overall
water issue come alive to students.

Lesson #5
Aim: What is the impact of acid rain on water supplies?

Motivation: Obtain some pH paper from the science lab and
use it to test rainwater collected in clean glass beakers by you
and the students. Also test tap water.

Discussion:

a. How does rain, snow, etc. become acidic? (Sulfur and
nitrogen oxides from power plants and motor vehlcles combine with
precipitation.)

b. What are some of the effects of acid rain on lakes and
surrounding vegetation? Increase of acidity from the rainfall
leads to a decreasing of pH in a lake resulting in a removal or
leaching out of metals and minerals from the soil and sediment of
the lake bottom and the shoreline areas, which poison acuatic
life. In forests, the acidified rain removes minerals and
nutrients from the soil which are used for food by plants. Plant
life thus decays. Some symptoms of those occurrences are: large
amounts of fish kills on the lake or shore area, clear water/gre-
ater visibility (caused by the removal of planktonic life) and
the growth of fungi on the bottom of the lake. It is during the
rainy season and also the winter thawing (which takes place in
the sprinrg) that the acid deposition influx to the water/land
area is at its greatest. Plant life around the lakes is also
affected because all the nutrients, metals, and minerals in the
soil are removed (leached out) thus starving the plant life of
needed nutrition and food. Hundreds of lakes have "died" in the
northeastern United States and Canada due to acid rain. Many
experts believe acid rain is a major cause of forest degradation.
Other effects of acid rain in urban areas include accelerated
wearing away of building surfaces.

c. How can we reduce acid precipitation? (Pollution
controls on power plants, energy conservation, etc.)

d. Ccan acid rain affect a surface drinking water supply?
There is considerable debate about this, but acid rain<€all is
more likely to remove toxic chemicals and heavy metals from land
surfaces in a watershed and wash the chemicals and metals into a
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reservoir. Also, pipes made of lead and other heavy metals in a
water supply system can leach into the water. Acid rainfall on a
reservoir can cause direct acidification.

Followup: See Air Pollution unit for further discussion of
acid rain, pp. 108-111.

WATER: The Projects

A. Organizing a Letter-Writing Campaign to
Protect a Drinking Water Supply

B. Organizing a Survey to Assess Conservation Efforts
by Citizens '

Discussion:

The organization of a letter-writing campaign is covered in
other units. See Unit IV, Air - Project A; Unit VI, Noise-
Project A; Unit VII, Nuclear Issues - Project A; and the Legis-
lative Action section in Part II. Similarly, organizing a
survey has been dealt with in Unit I, Solid Waste - Project C;
Unit V, Open Space Beautification - Project B; Unit VIII,

Transportation - Project A.

After involving the students/group in the issue lessons, the
class could proceed to write letters and motivate others to write
to key elected and appcinted officials to protect a drinking
water supply. Similarly a survey could be developed to assess
the degree of water conservation beinjy practiced by citizens.

For example, in 1986 and 1987 students from 6 high schools
and one college participating in CENYC's Training Student
Organizers (TSO) Program wrote (and motivated others to write)
letters to elected and appointed officials on two issues affect-
ing the long-term viability of New York City's upstate watershed
systen.

By way of introduction, eight to ten million residents of
NYC and parts of Westchester County (approximately half of New
York State's population) receive drinking water from reservoirs
located in three watersheds in upstate NY (and Pennsylvania).
However, NYC owns only a small portion of the land around *the
reservoirs and does not operate most of the sewage treatment
plants that ring the watershed areas. A complex set of federal
and state laws, state regulations, and agreements between the
Ccity and various towns and villages regulates the protection in
the watersheds.

In one campaign, letters went to the Commissioner of the New
York State Department of Health requesting that all sewage
treatment plants whose effluent goes into streams and rivers that
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are tributary to New York City's drinking water reservoirs
maintain the highest standards including chlorination disinfec-
tion. A proposal made by the Town of Delhi to eliminate the
chlorination disinfection requirement and reduce the extent of
secondary treatment at the plant had been supported by the State
Department of Environmental Conservation (DEC). Removal of these
requirements might have led to more bacteria in the drinking
water and development of diseases like cholera or diphtheria in
the NYC population. It was feared that other localities whose
plant effluents flowed into the NYC water supply would follow the
example of Delhi and standards would be reduced at the 82
treatment plants along the City's watershed. Student letters to
the State Health Commissioner with copies sent by participating
teachers to state senators and assemblymen representing the
areas around each school, and, in some cases, where students
live, played a significant role in eventually convincing DEC to
rescind support for a weakening of wastewater treatment stan-
dards.

Student letters to the NYS DEC commissioner and to state
senators and assemblymen were a major factor in motivating DEC to
agree to re-classify many wetlands tributary to NYC's drinking
water reservoirs.

Such letter-writing (and/or petitioning) efforts can be
applied to almost any water supply, whether surface reservoirs or
groundvater, in any geographic region. In many sections of the
U.S. or, for that matter, other countries as well, letter-writing
campaigns by students and others could help to protect ground-
water supplies from lardfills, development, toxic waste dumps,
etc.

Similarly, such a campaign can be utilized to convince
elected or appointed public officials to limit development on
wetlands that protect open commercial and recreational waters and
other ecologically sensitive areas 1like lands over shallow
aquifers. Construction and proper maintenance and operation of
wastewater treatment plants are, of course, significant issues for
open waters as well.

In the TSO Program, students have also done surveys of water
use. One survey developed by students assessed the extent of use
and misuse of fire hydrants during NYC's 1985 drought (see
Auxiliary Materials section). Students from three sites parti-
cipating in TSO analyzed 500 fire hydrants all over the Bronx and
found 35% were either damaged or misused, causing water loss and
inadequate fire safety. A report was submitted to the NYC
Department of Environmental Protection (DEP} and led to the
repair of many hydrants.

A survey of citizen conservation habits during the 1985
drought was conducted by students from three high schools. Over
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400 homeowners and tenants from all over NYC were interviewed and
it was found that while citizens were conserving in their public
behavior (e.g., watering lawns, washing cars) due to fear of fines,
they were not conserving as efficiently as they had in the 1981
drought with respect to private water use, that is, use within
their homes. The results were given to NYC DEP who used the survey
as evidence of the need for more long~term water conservation
education. Obviously, surveys such as these can be done in any
locality.

Followup:

* As stated in the Introduction to this unit, water pollu-
tion plays a major role in the grim public health situation in many
developing countries. Certainly the projects mentioned in the
preceding section can help in the third world, both in terms of
developing awareness and organizing skills, and with respect to
protection of drinking water supplies and cleanups of local open
water which may be used for a variety of purposes. But in many
developing countries, modern sewage treatment does not exist and
human waste material with its many harmful bacteria and viral
agents usually is directly dumped or in some way or another mixed
in with water supplies intended for consumption or recreational
use, or both. Therefore, obtaining access to a safe drinking water
supply is a matter of life and death. The NY Times article on
handpumps and the diagram from the UN Development Programme (in the
Auxiliary Materials section of this unit) demonstrate one type of
relatively simple project involving ~~mmunity participation which
can improve drinking water supplies in developing countries.

* There are an increasing number of household products that
are hazardous. While household hazardous wastes represent a solid
waste problem in the immediate <wense, the burial of most of these
substances 1in 1landfills that are close to underground water
supplies makes the household hazardous substances issue ultimately
a water pollution problem. Of course, as more and more household
waste is incinerated, then the by-products of burning household
hazardous substances will be spewed into the air. The safe
separation of household hazardous substances from the waste stream
and their safe disposal should thus be a priority for municipali-
ties across the country.
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During the Fall 1989 school term, as this curriculum writing
is being completed, CENYC's Training Student Organizers (TSO)
program is beginning to work on this issue intensively. Students
from several high schools have surveyed supermarkets for hazardous
and non-hazardous products and a citywide report will be completed
and made public. Previous to this, TSO werked with Lafayette High
School students on a Household Hazardous Wastes Collection Day and
with Martin Luther King Jr. High School students on a survey of
hazardous substances in selected households.
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WATER UNIT -~ The Projects
AUXILIARY MATERIALS

Hydrologic Cycle diagram
Articles and diagrams on sewage treatment
Report on misused and abused fire hydrants

Hand pump article and diagram
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Aruitoxt provided by Eic:

Treatment of wastewater 15 a relatively modern practice While

sewers to remove foul-smelling water were common in ancient Rome,
it was not until the 19th century that large cities began to
understand that they had to reduce the amount of pollutents
in the used water they were discharging to the environment
Despite large suppites of fresh water and the natural

abiiity of water to cleanse itseif over time, popuistions

WASTEWATER COLLECTION AND TREATMENT

The modern sewer system is an engineenng marvel Homes, businesses, industries, and institutions throughout the
modern workd are connected 10 a network of below -ground pipes which transport wastewater to trestment plants before
1tis released to the environment Wastewater is the flow of used water lrom a community As the name implies, it 1S mostly
water; a very small portion 1S waste material

AL a typical wastewater plant, several million gallons of wastewater flow through each day — 50to 100 gailons for every
person using the system The amount of wastewater handied by the treatmer plant varies with the time of day and with the
season of the year. in some areas, particularty communities without separate sewer systems for wastewater and runoff

hed become so concentated by 1850 that outbreaks of
hie-tieestening diseases were traced to

bactera in the poliuted water.

Since that tme, the practice of wastewater
collection and treatment has been developed and
perfected, using some of the mest technically

. sound biological, physical, chemical, and
mechavcal techniques available. As & result,
public heslth and water qualiity are pro-
tected better todsy than ever before.

from rainfall, iow dunng paniularty heavy rens or snowmells can be much hugher than nomnal.
What happens in 8 wastewater treatment plant s
essentially the same & what occurs natwally i a loske
or stream. The function of & wastewaer irestment
plant 15 1o speed up the process by winch
water cleanses (purilies) itveli.
A treatment plart uses 4 series of Ueatment siages
to clean up the water so that it may be sately released
MO 3 lake, nver or stream  Treatment
\- usually consists of two
S major steps, pamary
“.n and secondary, song

gt _ N\

PRIMARY TREATMENT - x

A

in primery treatment, sand, grit ** 15:
and the larger solids in the waste: W
water sre separated from the liqued. ¢t
Screens, setting tanks, and skumming .,

; - B T : B & th a process to

devices are most commonly used for R K y " * wi

e sepuon, iy e - /S

removes 45 to 50 percent g (sludge) rer ed

of the poliutents. 1. .., N, ) during
RS n,’ two steps.

THE STUFF
THAT'S LEFT
BEHIND

You may have figured out by now that while
restment of wa