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PREFACE

--This-volumer-is-one-of-four-volumes-prepared-by-st-aff-in----
the Vocational Education Department,-, Muskegon Areaintermediate
School Di-strict,- as a part of the research project 'entitled,
"A StUdY of job Demands and Curriculum Development in
Agricultural,Training Related to the_Mbskegon County, Waste-
water Management System." The proje'Ot was funded under a
contract with the Bureau of Occupatioual and Adult EdUcation,
U.S. Office of Education. The final report consists of the
following volumes:

Volume I: An OvervieW of the
Re earch Project

Volume II: Task Analysis Results

Volume III: Student Terminal Performance
Objectives and Instructional
Modules
1

Volume IV: Career Awareness Information

Citizens in Muskegon County, ,Michigan were fortunate in the
late 1960's to receive federal, state and local dollars for the
construction of a .40+, million dollar:"demonstration". wastewater
treatMent systemit was the opinion,of many concerned individuals
that a wastewater land-treatment system would stimulate the-
Muskegon economy and restorejakes4. streams,' and rivers to a
conditiOn of purity most Americans had almost given up the hope of
achieving. The'research project Irew out of a need to identify the
jobs and training needs of individuals desiring to work in waste-
water land treatment syttems and related agricultural occupations.
It wat'.anticipated that hundreds of new agricultural related jobs
would emerge in the region as a result of the Mutkegon farm
irrigation system.

The purposes of this project were:. (1) To identify- job
needs for agricultural occupations which will result from the
Muskegbn County Wastewater Management SYstewand perforli(a task
-analysis on each occupation; (2) To develop instructional,modules
and determine their place in either high school or two-year:college
programs; and. (3) Implement an articulated curriculum with actual
programs and gain approval for fundink.
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INTRODUCTION

Graduates from.many high schools are finding themselves
thrust into an increasingly complex, technological society

_withaut_7saleable_skills_Various_individuals_and_groups-who-.
are concerhed with the educational process are beginning to
ask pressing qUestions in regard to these disenchanted graduates.
Some are perhaps- asking the question, did these,graduates have
the:Opportunity to become aware of the many occupations available
to them? Were' the graduatg-TVen the opportunity to explore
a variety of occupations? Did these graduates participate in
the decision-makimLILIE relative to the type of'educational
programLtheY completed?, Were'facilities, equipment,.and
'instruction available tfor releVant training? A list of questions
could certainly be extended, It is evident from the previous
comments that those primarily responsible for educating people
must continue to work toward improving:the educational process
Although the profession has performed well over the years .in
constructively responding to the demandS of society, it appears
that the:demands will increase in,the future.

This volume of the final report -should assist eduaators in
providing students with information on the AGRICULTURAL INDUSTRY.
An objective of the project was to develop student awareness
inforMation ,related to the research study. An explanation Of,
-the-inTaFETtion prepared follows=

Filmstrip' titled, PPREPARING FOR:A CAREER IN Ap EiPANDING
INDUSTRY-AGRI-CULTun"

In order to provide students wittGan aWareness;:of'the
AgriCultura1 Industry and the many-oacupations atiailable as
a:career, the research staff and consultants-developed a
-filmstrip-with narration on a,cassette tape. In general, 'the
filmstrip includes the following: (a) The purpose of
agriaulturaI edUcation p;mgrams; .(b) _The type of education
institutions in which one.-coul&receive'training 'in agriculture;
(c) The type of teaching methods used to prepare students for
agricultural, careers;(d) The-FutureFarmers of America
youth :organization; and (e) A description of several occupations
in the Agricultural Industry. Information presented in the
filmstrip is: shown_in the- first seCtion of this document.

Filmstrip titled, "THE MUSKEGON COUNTY WASTEWATER MANApEMENT
SYSTEM - A SYSTEM DESIGNED TO TREAT_.DOMESTIC AND INDUSTRIAL
WASTE NOW AND FOR THE FUTURE" ,

The staff and consultants also produced a filmstrip and a
narrative cassette-tape centered around Muskegon County's 40+
million dollar wastewater land treatment system. The filmstrip
consists of the following: (a) The planning, development, and
construction of the project; (b) How the system operates; and
(c) A listing of agricultural occupations foUnd in the,,Muskegon
County Wastewater Management System and the duties of individuals
working in the identified occupations. This information is
depicted in the second section of this v uMe.

1

8



Several individuals provided assistance in developing
the two filmstrips-ahd cassette:tapes (Sce Appendix A for
listing_of persons who provided this assistance).

CopieS of the two filmstrips And cassette tapes may be
acquired by writing to the Superintendent, Muskegon Area
Intermedlate-School-Districtr-6-30-Harvey-Streetuskegon,-
Michigan 49442.

-



"PREPARING FOR A'CAREER IN AN EXPANDING
I INDUSTRY-AGRICULTURE"

10



Muskegon.Area Intermediate
-School District.
Muskegon, Michigan.

Presents

Preparing For a Career.!
In an Expanding Industry "-

Agriculture

AgricultUral Education Programs
Designed to Provide Individuals

with:.
Skills

Knowledges
Attitudes

To succeed in farm and off-farm
Agriculturll Occupations.

Agricultural Education -Programs
Are. Offered In:

Junior High:School
High School

Area Vocational,Centers



Community College
Technical Institutes
Four Year Colleges

Universities

In\your sc ool,'interesting and
soMetimes unusualsubjects may be
taught by a\7Voc. Ag." teacher,
the 'Vocational-Agriculture
instructor, who can explain the
mysteries-of how fruitS.grow, and
how_insectsscan spoil what should
be good-eating..

He can-te11\yoi all about\seeds.
Seeds\come irk lOOO or mo54 sizes,

_\ shapes, color- and some aip
equipped with t y parachutes of
snowy down to cary them far\off.
Your Voc. Ag in tructor can\
explain how and w en seeds shOuld-
be planted to ach eve the'bes
haiyest.

--------

1

!Of cou r se irls can' drive trectoeS-"'l'

1

This giFl Mar never live on .a farm,
but she'll Iknow how to operate
large equi ment and small.yard
tractors. lFrmrnachinery holds no,

proper iindt uction. ,
4se,diret

1
orj ears when one has had

, i

i



Tractors, nd all large farm
equipment-. re meant to be handled
in-a,safe Aind efficient manner.
Students are taught,t9 respectthe
enormous power.of these and other
machines used in ail agricultural
activities, on-and off the farm-

There are many different types of
farm tractors And it is important
to receive instruction in
operating several types of tractors.

-LC

Agricultural edu-catlionifens a:lo
of tetting andekPeriMenting, too:.
These:students- are learning about-
a new;,method.of planting corn'.
.withont preparing the ground.in the-

_ .

,Fuhdamentals of eledtricAl
:installations are:taught in Voc._

Many'students
finiah,school And becOMe electri-
Ciansafter additional,training,
Stch-knOwledge- and skills are:also
useful-around the-home..-



Students, studying ih agricultural
,education7programscan,redeive
additional training by working-
a local business.

Many local meat processing plants
are most helpful in providing
such work experience. For a
student interested in becoming ,a
highly skilled and licensed meat
inspector, this is the place to
learn.

Patient and knowledgeable experts
explain the great cere required
in meat processing and the need to

-protect every consumer.

These students are learnimg the
fundamentals of erecting a roof.
They, May also have a class project
to put intiti practice what' they
learned in the classroom.'



In agricultural education classes
the discussion_between teacher and
student is a continuous process
used to solve problems.

The class moves out of the class-
room for a practical demonstration,,
and'actual experience.

Pruning of ornaMental. 'fruit trees
muSt be dorieVith perfection And'
skill to achieve shape and beauty.
Such- practidal experience prepares
one for- the real world of-work', Or
just knowing howHt6 make'
ornamental ttees grow their best.

SOme beekeeping- and.honey
,-production'information can be
taught-an a classroom. .Tbe Vibd.
Ag. Teacher.is,explaining how
the bees depoSit their honey.

1 5



The students are learning tha
qiieietac.te.ci _i4,AUguat_4_
September. Some 60 pounds of
honey/must be left in each hive
the bees to feed on during the
winter months.

'This 'former studnt became-
interested in,beekeeping- while

--in'high school.. He.nowoperates
. a thriving honey produbtioh
plant afid rehts'hiS- bee hives for
pollihation during the fruit
plossoming seasOii.

1:- Ad. IDPV.;:

;IP ;:fg;1r:11, bJ i:121:,:111,1:

Are you familiar-with the FFA,
organization? In ,the next severAll,
frames we are goi:ng to explaimi
you what'the FFA is all about--

The FFA
(Future/Farmers of 'America)

An Important National
-For Students In:

Agribusiness
Natural Retources!

Environmental Protection

1 6



The FFA,
kovidesJ)pportuni ies-E0

Leadership Development
Career Development_

Citi zenship Development.
Personal Development

So-.that you will_b_ea,well
'rounded...person,. P7PA. Can be.the -

frosting on-the cake of an:.
exciting,educational thcperience.

Have you watched a smbo-thly- run
meeting? It surely was guided by
a set-of easy rules dealing with
Parliamentary Procedure. -.This
young man is acting-as a_chairman
and is conducting a smoothly run
meeting. His gavel iS his symbol
of authority.

A member.of the meeting rises with-
a .questioHT -termed "A,-.1-Point of
order".- Sile is recognized and her
question discussed-pbpperly. Too-_
often 'private-and public meetings
are-not conducted-smoothly;
causing lost_time- and confusion.

17



-0 lath 'the training _in Par4a entary
,Procedure-and -leadership deVelop-
ment, the stUdent has grea
potential to become an effective
leader.

Ever wonder what makes an electri-
cal moor work? These young men.

.'-havedeveloped a clear and
Understandable demonstration of
"just what happens when the current
is turned on. Such knowledge-maY
help-En-their career development.'.

7

Career develdpment is_ an important
function of the FFA.

This FFA team has accepted a
challenge to beat the corn yield
of 304 bushels per acre. FFA
m6mbers will try every legitimate
practice to meet the challenge.

.11



Tests will be made to demonstrate
Proper and improper -methods of
raising corn. The corn growth
on the right is green .and healthy.
It has been treated with herbicides.

The difference in corn leaves is
easily seen. ,- Such knowledge- gained.-
in FFA test plpts will not be
forgotten in l ter years.

FFA members make up a Forestry
Team. Their task here is to
identify trees, measure their
'growth, .and determine their
lumber capacity.

Some school boards acquire land
on which their FFA members may
manage trees. Good management
prac,tices' will guarantee wood'
for the future. This is
citizenship development at its
best.

1 9



The-State Forester redommended
.thinning ,a pine_ plantation. This
pulpwood 'is ready for market, with
money earned for the local FFA
chapter. Accurate records are
kept of all group activities.

i4ould you like,your own bluebepry-
farm? This is'a -personal project
for.,thia young:aady, Who,,carea
for,,Prunes,-and picks the,
berries.

These blueberries are large an
delicious. - Profits may wellpay
her way to college, or enable her
to expand her, operation to a full
time business.

Exper4nce in FPA projects, and
Voc. g training enables this
/young-lady to expertly manage the
business accounts for ,a pickle
grading and'packin4plalit.
Deliveries go to several-states,,

-/



Members proudly parade their FFA.projects in a practice session\before moving their-animals to\the nearby County Fair for shot4

A yearl,s hard work in their class,project paid off in this
Charolais-Angus steer when it wasjudged a Grand Champion. Profitsfrom the sale of this 1,120 poundanimal went to their FFA chapter.

I

Another FFA project is thisasparagus farm. Following summerproduction, members inspect forrust and other diseases whichmight affect next year's crop.

FFA members must plan their projectwith great care. For workingcapital they often meet with 'bank-ing officials or members\of theschool
administration:for supportof their project.



Citkzenship:development is an
lmpiiitant part Of. FFA. TheSe
-aceumulations,from -an Earth:Day
clean-up project are staggqiing.
Hoiiever, the effOrts have. made
_their area.a.better place
whiCh to, live and the students
have,set a fine example for their
community;

Pride In their FFA and pride in
their principles is exhibitd by
building floats for partilcipation
in civic,holida paradesr.1

Winning is always a pleasure "the

process one must gothrough to in
an award CanApe an *mportant part
ot personal development.

Happily, both the pu lic and school
radministrators recognize outstand-
ing FFA members.



-Have you rec ntly thought abciut
the type of work you want_to-do
as a career? There j_scia job,,for
you in agriculture. Let's look--
at some of the possibilities.

;1..idtUl.:1!Jit;IL LUIZ'

r

.14i4Z4- k

J-..4L-44Ji--1=1=Z;

Jztx-r

Eight Program Areas In
Agricultural.EduCationl

Agricultural Production
Agricultural Equipmeht

and Mechanics
ADrnamental Horticulture

Natural Resources
Forestry
-Environmental Protection
Agricultural Products

.(Food Processing)'
Agricultural Supplies

and_Services

Let us now .explore examples of
occupations that exist in the
8 program areas.

More amd- more women are being
graduated as Do6tpre of
Veterinary Medicine.

16
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Irequires training, experience
dri\d love' of-animals-to diagnose
.the ailment of this calf. Some
husband-wife teams are being
graduated from the nation's land
-grant sChools of veterinary
medicine and practice as large and
small animal doctors.

There is aTcontinuing need for-
trained laboratory techni.bians;!
in verterinarian medicine. SuCh:
personnel did veterinarians in

-difficult diagnoSes- of animal
patients whocannot explain-their
_own discomforts,-

Horse training is indeed
specialiied business. Providing
extensive space\for winter ane.
inclement weather\training is
goed bUsiness.

Horses are beco ing more and more
popular, within the reach of the
average worker. Facilities to
board and train horses are in
increasing_dernand.

2 4



An. indoor, protectedarena,-
,:spirited Our_ye4rjold and a

Will _produce a
pleasant-to-ride horse.

With the use of automatic equip-
ment, one poultry man is capable
of.easily managing 25,000 hens.
Eggs are picked up every other
day by a major_distributor-and
sold to the consumer.

.No rural-or urban area is complete
Without a store to supplY feed,
-frtilizer, and seeds. Vocationa3_
agricialture can_help train sales-
persons or managers for such a
store.

1-

Customers depend upon wise. advice.
from salespersons who know
problems encountered by almost
everY kind of customer. . Training
in Voc. Ag- pan help train a
person'in'becoming a 'Problem
solver" salesperson.



A well_trained,-experienced.an.
Aci,f,esfAp,pa,l_agrkcyltural..eg.11.4.7-.

ment sales' manager can adVise.
-the farmer on the.appropriate
equipment[needed to produce_large
.quantities of Agricultural croPS.
at-the least cost.

Highly skilled welders are needed
to repair agricultural machinery

Farming and related.agricultural
activities depend upon trained,
skilled mechanics who gad repair
and "keep those machines running
in tip-top.condition". -This
agricultural equipment mechanic
has the ability to repair an
eight row corn harvester.

Many skilled mechanics received
their initial training in Voc.
Ag. classes in small engine repair.
The increasing popularity of chain
saws, Tsnowlnobiles ad trail bikes
Oa111 for many well ti'ained
mechanics.
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Commercial flower shops and flower-
Aovers -are dependent upon the
Skilled handS-and technical
knOw-how of persons who are able_
tO propagate from cuttings.- Easic

,horticulture istaught in Voc. Ag.
courses,; but critical knowledge,
to propagate flowers comes with
experience to the florist.

Commerical-green-houses supply---
the great demand for flowers for
all occasions and florists must
anticipate seasonaldemandsfor
certain varieties.

Expert advice on growing shrubs,
.flowers and potted plants is
available from_owners of Shops
like this one.

We adMire the green,well kept
golf courses which provide_so
many.recreational,opportunities.
The reputation,of -such dburses
and their, plaYability_ are the
total responsibility of golf
courseSuperintendentsiwho manage
working perSonnel and keep their-

,

courses in tip-top condition.

2 7



Often the reputation of. golf .
courses . anci golfer's scores
are dependent upon the quality
'of the grass.. A turf specialist
hap primary responsibility for
the quality of the grass.
Completion of a four year course
and a: degree would qualify any
turf specialist to work at the
nation's.golf courses..

Professionally trained Game-Wardens-
guard our hunting and fishing
activities. They are ,the necessary
guards to protect our natural,
heritage of field and stream and
to watch for occasional infractions
of state game laws. Game Wardens
protect our state's enVironment
by conserving it natural resources
and providing outdoor opportunities
for local citizens and visitors.

Conse vationists, such as this
Fire Warden, are our watch dogs
for conditions which may set fire
to our wonderful forests. The
department for-which he works has
responsibility for land use
planning and management, air
pollut4on control, solid waste
disposal, water shed protecticin,
and municipal waste water
treatment

Chemical plaat personnel produce,
under very careful controls, the
dry and liquid chemicals to help
us grow more and better food
products? Wherever anything grows,
a hungry'hoide of insects and many
diseases wait to attack.
Entomology, deals with the control

-of insectS-.'

2 8



Cutting pulpwood is necessary for
supplying raN./-meterials for our
nation's many papermilIs,Loading
these logs safely requires
opqration by_skilled-equipment
operators.

The unloading of pulpw_od,logS
mechanically perforked:by 4n
operator whose delicate touch.on
the,controls is transferred-into
huge-steel fingers.

The problems of waste water_
'dispoSal,and_treatment have been
with society since civilization
began. WaSte water treatment
laboratory technicians guard- our

-health and insure the,proper use
of human and industrial wastes.'

Our nation is cleaning uP-our
environment and paying-special
attention .to Achieving And maintain-.
ing cleanait. It has become a
day7to-day battle against_.smoke,
dirt, ahd industrial fumes that
could endanger our Very lives.

2 2
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Ah air pollution specialist, atop
his environmental test laboratory,-
takes samples of the air to
measure the.amount of .dirt
circulating in the air, and
performs chemical testing fo-
industrial fumes. Dangerous
levels,of polluted air could be
cause for issuing an Air Alert.

Meat from modern processing plants
arrives at the supermarket for
preparation by-the butcher in clean
and cooled rooms. It must be
portioned, wrapped, weighed,
priced and arranged in the counter
for customers.

Trays of packaged meat are kept
,at controlled temperatures until
ready for sale in display oases. ,
Performing the responsibilities
of meat preparation calls for
intelligence, care and a total
concern for such food products,
and the store's customeIrs.

Wherever_there..are lakes and'
streams, people.Who fishrequire/
fresh.and:lively -Pi trained
bait shop specialist ican provide'
that bait .

23



And expert advice for occasional
or-Tegulartisherman,.,
store salespersonS must be aware.-
.pf local fishing conditions,'- state
laws, and know, their Sporting
equipment froth A to Z.

Teaching vocational agridature
and serving as an adVisor'tO an
FFA_chapter can be an exciting
career and an- opportunity for
self-fulfillment. There is a
national and international--.
shortage of teachers- of v...., ational-
.agriqulture.

1-

A Soil-conservationist is concerned/
.

:with many aspects of:ourenViron-
ment. His technical education
came from a college program, but
he started with an interest in
-agriculture in high school.

One'day he may be out in the field
'surveying land,-the next day he may_-
be in a meeting with city officials.



As long as, people fish or hunt
_theywill want their..trophies
mounted'on.display for reflection
on how the pri2ed one was captured.
TaxidermiSts practice their art
in -recreating the anithal. -to look
as nearly lifelike as possible.

--To-mount-a-duck=, in-flight-attitude,
takes skill, artistic ability, and
a thorough understanding of bird
flight. The final result will
almost fly .

The Cooperative EXtension Service
maintains offices-throughout the
United States._ The Citranty
-Extension Agent haz.a,varied rale
to play in the cOmmunity,-not
only working _withfarmers but
helping people_mith their lawns;
landscaping and-gardens. The
Extension*Agent must have a broad

, agricultural background.

The Extension Specialist bring6 his
speciality to an area of local need
in a community

In Summary:

Aboutone.infcurgainfully employed
persons in the United States today
works in some phase of, the,.
agricultural industry slIch as:
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Agricul pral Production

Supplies and Services fb
Agricultural Production

Processing and Marketing
Agricultural Products

Ornamental Horticu lture

There .are many jobs. ,and positions
for you to. Consider, in many,
ekciting types of agricultural
or agribusiness work,' whether you
enter such OCCUpations directly
frdt- school,- or complete-a- tWO-:.
or-- fopr year col.lege .course.

3 3
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Muskegon Area_Intermediate
Schooltii.Strict
Hugh 11.:.,Tylet,-.SUperintendent
Harold,S. Fisher, :Director .

Eddie A. Moore, Ph.D., Project
Coordinator_
D. Douglas Schneider, Curricium
Specialist

This Filmstrip was.Produced
Pursuant To a Contract With the
U.S. Office Of Educationi-
Department of Health, EdUation
and Welfare Project No. 1/0218VZ

A StudY .6f 41ob Demands and'
Curriculum:Development in
Agricultural Training Related

.

to the'Muskegon -County Wastewater
Management System

Cronenwett Associates

Technical Assistance

Dale Gibson .

Michael-Carpen er
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The following instruct rs of
Vocational Agriculture served
as consultants:

Philip Carter
Keith Griffin
Walter Weber

know of no pursuit in which more
real and important service can be
rendered to any country than by
improving'itS agriculture .

George Washington



"THE MUSKEGON CIOUNTY WASTEWATER
MANAGEMENT SYSTEM - A SYSTEM
DESIGNED TO TREAT DOMESTIC AND
INDUSTRIAISTE NOW-AND FOR
THE FUTURE"
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Muskegon Area
Intermediate
School District

MuskegOnt Michigan

Presents

The
Muskegon County

Wastewater Manageftent
System

-A System
'DeSigned to Treat

Domestic an&Industrical
Wast

NOW AND FOR THE ,FUTURE



gars_ago,_before the arrival of
inhum-erable factoriei and Many new
-residents, Muskegon Lake, known
world-wide as th6 Port.of Muskegon,
was clean,-filled with fish and was
a fine body of water in which to
swim.

IhmianHand industrial wastea.changed
all that, Until in 1969 when
Mliskegon County offieials and
environmentalists came to the
realization that the,area faced a'
real_ And groWing tragedY unless
they COUld solve ,the problem of
rivers, waters and bays being
poisoned by accumulating partially
treated wastes._

Consulting with the University of
Chicago's Center for Urban Studies,
Muskegon County officials accepted
a new concept in waste disposal .

the idea was to relocate all wastes'
t3 a useful place in the environ-
ment where their effect would be
for total good.

The Greater Muskegon Area:was
awakening to the fact :that small
streams.were being clogged with
pLant-:growth cWe-to-nutrientt from
many kinds of wastes.

3 8



Water areas, formerly used for
recreation and fishing, were fast
becoming dirty, shallow, smelly
bodies of pollution.

!ws

0

It was not uncommon to,find
chemical yastes fouling water so
badly as to make themilook
dangerous to touch. 1

1

In capsule form: County officials
with the aid of their concerned

F

legislators.requested fu ds to .

purchase some.11,600-1mr=s1oUland
east of Muskegon and 300 acres
north of Muskegon-to begin a.,__
historic and.successful.operation
where wastes and indu6trial
pollutants could be used-on the
land as -a valuable resource..

The cos+ of constructing the
8ystem-was----$42 million dollars.



MUSKEGON
U. S. COUNT Y

GOVERNMENT BONDS
10 CFUNDS

STATE OF
MICHIGAN

FyNos
2$ %

-co

Funding came from the Federal
Government,-the-State of Michigan
ind the P6oge of'Angkegon County
in the percentages shown here.

_The cost included two independent
sub-systems. Shown here is a view
of the Whitehall-Montague area
system. This filmstrip will
discuss the Muskegon-Mona Lake area
system in detail.

The human and industrial_Wastes from.
Some 13 areamunicipalitieiand
major industries woUld be diSposed
on this site safely:with a planned.,
_purpose. .

Ltrooti tote,
ACII.IttEs

"(14-,.
KrhtNocili014

etp1
efA";.A.YI:igu.

RE11 S. ENvIRONAEFRAI,
PAOntItilt

This new Water Pollution Control
P4.0ject would eventually become thef
Muskegon County Wastewater Manage-
ment System No. 1, the largest__,
spray irrigation wastewater land'
treatment system in ,the world, and
at the same time be'dome mi6higan'
largest farm.'



This fil strip is about the
_ JAMA40.g2R4 9.1411tY YARte3later

Management System No. 1.

Mammoth_bulldozers rip scrub
growth and seCond generation tre
-from-the earth, to create-some, 11
6;-_000 acres_ of tillable land; to.
be laid out in 54 huge circles.

Giant earthMovers begin their task
of exciivating and spreading soil
in a levelling process.

F.
Oir-4,7 .4."

41.

' D.r. !ar
'.3011/4. - a,

CZ r

f41 . .

457A
I,k

At the eastern end of the City of
Muskegon at a point most convenient
for-theiCoIlecting of human and
industrial lihastb,-construction was
.started on-a pumping station.which
, would move,liquid wastes to the
'wastewaterssite.



Through these huge reinforced '
cncEetps. mPaRuring . 66 .
incheS in diameter'

:Digging in the eart and sand to
bury the sewer Pipe proved, no

.great problem.

Digging an underwater trench and
laying pipe did provide a challenge

At the wastewater site, bulldogers
;Were, creating huge basins or.lagoom
which_could _store the waste product:
from Muskegon CoUnty residents and
county industry.

4 2
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/Two major. lagoons ?were built, each
850 apres in -size, to 'be filled to
a depth:of nine feet. Each lagoon
would then hold 5,100 million
gallons of Sewage liquid.

MOO-million 'gallons
tatal-storaga capodly

Iwo lagoons
ouch basja

has m6504121,
surface arta
thot

By 1973 the two :.mj0r lagoons, and
our adjacent smaller, treatment
ponds, were ready for their first
usel The lagdons were soil ceTent
lined and treated with an asphalt
coating to reduce cement corrosion
Mid erosion.

Here, the first set of six mixing
units in each small lagoon, will
keep the solids from settling

-out

r
I.

isgueuitit.:; -011fi

Twelve of thi=oe mechanical surface
aerators will help to reduce the,
organic pollutants in the effluent.

IOW
ENO

El



Vet us now examinelseVeral

Agricultural Occupations
In WastewaterLand

eatment System

1

Farm Manager
eld Supervisor

Irrigator

------ -- -- ----

Grain Drie Operator
Wastewater--.Tretment Operator-
Agridulturalgq4iPment Mechanic

Mastewatexl,Treatment
,LaboratorYi TeChnician
FarM Equipment Operator

What are the_du- es of people work-
ing in these agricultural
occupations in' a,Wastewater land
treatment systeM?

wastewater treatment operator
. works at-this collecting and pumping
station. The liquid waste is piped
eleven miles to the first small
lagoon known as an aerator--

An aerator'in abtion produces,
violent turbulence,4-MiXfng. air and
its oxygen into the liquid mixture'
to begin breakdown of organic
pollutants.

4 4



Some, or all of the mi* ng units and
aerators-canThe-utklizedr-dependent
upon the quantity of sewage being
pumped from Muskegon. Effluent from
these treatment cells then flows into
the'storage lagoons where solids
settle out and the liquid remaining
is stored forirrigation. .0ne
advantage of the storage basins i
that they settle out the solids.

Here we see the storage lagoons.

-t
,The arrangement of the treatment
cells and the storage :lagOonScaA
be' seen here. Igastewater treatMent
Operators perforM the -necessary.
tasks to operate this system.

A drainage ditch around the lagoons
is an added control to prevent
eSdape of seepage. Stored effluent
is chlorinated bef

s
ore

i
dt ds, sent.

_an its way for pray rrigation.



by two massive pumping stations whic
.can handle 50_,million all9ns each
daily

These gigantic 250 11.1P. _punipssend
chlorinated Water througha network
of pipelines to the irrigation
machineb. The underground pipes
range from eight to 36 inches in
diameter end have a total length of
over 25 miles. Thisis wheke the
Irrigator becomes importaii

Liquid nitrogen can be added, by a
Farm Irrigator to one or more pumps,
dependent upon the particular need4___
of rany-specific area being irrigate

, 54 Irrigation circles
1300 feet in diarneter

The spray irrigation system consists
of 54' irrigation circles which covers
an area up_ta 141 acres, with a
distribution capability of-1,35d
gallons per minute in eabh circle.
Tte Sysltem ig'designated td dpray
3.8 inches of effluent per week over
an eight month application period,
based upon crop nutrient requirements
and a permissable rate of applicatiOn



These irrigation circies,become
-1iving filtera.with the-sprayed
effluent. Organic matter ia
decomposed bY bacteria. Nutrienta
are taken up by plants-or are held

-by the soil._ Suspended ,matter and
bolor-are removed-as-the--water-
percolates throughthe ground, andi!

,

heavy metals-are absorbed by organid,
matter and,clay particles. Viruses
whiCh may-be-present are held long
enough to be decomposed.

SOraYing--OI treated.effluent is
cair.ed on during the-entire,
Earming..operations period..'TheH
--Oeriod of rotation:can be varied
fromone to fiVe days.

Total farMing operations are
located in this complex of admin-
.istrative headquarters and equipment
storage areas and i8 overseen by.an
Assistant Farm Manager.

.The Agricultural Equipment Mechanic
:ke_eps _the equipment in up-to-date
repair or-safe-Operation and top:
efficiency.

4 7
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As with many farm lands, the quality
of_the soil_is not always consis:t.ent.
Several types of soil may be seen' in,
this aerial view of one circle.

Pclor .scal- Conditions oan best be
illustrated when'corn begins to
.emerge.

A Soils or, Crop Specialist takes a
controlled sample of soil.

It is carekfully.baggea tor stIkiy
and- analyis ih a special soil

' laboiatory.



The regults wi _1 determine the best:
'steps necessarY to improve soil' 1

quality. He will also.test -for lead
cadmium, chroMp,.zinc and other heav
metal deposits and analyse the
Amount of build-up of such metals.

the-years-i

A library of test samples offer,
controlled determinations of any
possible build-up of metals. In
three years of site operations,
such accumulation of metals has
been negligible. -

Al laboratory,scientist conduc s
grbwing tests with controlled
qualities of effluent to pre-
determine possible growing hazards.

It is,spring alrid time to plan
main crop corn. It is time
the Farm Equipment Operator t
finish ground preparation.

4 9



Planting activities are-at their
peak. The.farm equipment operator
drives the latest equipment which
plants eight rOws of corn at a timel
and adds a pre-determined amount of
liquid,herbicide to control weed

-growth

Mi or adjustments or repairs may be
ma e by aovell-trained Field::
Su ervisorReturning equipment to
farm headtUaiters for minor repairA-
would be wasting precious planting
time.

After planting, an irrigation-rig.
is ready to spray water with --
-nutrients under low.pressure down-
ward to reduce wind blowing_the
water'away. After percolating
through the sbil, waterwillbé-
draTwneiff by a complex network of
drainage, assuring that the soil
-will not become-waterlogged or_
unfit'for ,cultivation and growing.

Nature, sun and controlled irriga-
tion soon brings a lush growth of
new corn, which, when harvested,-
will be used for animal or
poultry fee



The spray rigs vary from-700 to
l,4.00 feet-in length-- Each of
many wheels supporting the rigs are
moved by electric motors. Provir:_on
has been made to control the rigs .

short wave radio signals from
central headquarters.

Wastewater that has helped produce
this corn, after percolation
through the soil, will meet and
exceed all standards of the U.S.
Public,Health Service for drinking
water quality.

The pattern of irrigated circles
now take on a new look. Even now,
it promises to''be a good corn crop,
made possible by_utilizing human and_
industrial wastes. The employees
working in__thissystem_can be_pr oud
that the corn looks-so good.

DITCH ,.SYSTEM

40-feet; wide
23-feet :deep

provicilo

cirainage:fer the
living final.-

drainage ditch 60 feet wide, 23
eet deep and ten miles long,
rrounds the entire growing area.-



The ditch provides drainage-for the:::
,slipplemented

by-.35 wells, .70 .milOS:--Of'perfot4ted
underground drAinagetile, 19miles
of maildrain'PlPes and.two pumping
Stations .

The collection from the drainage
system, which has been constantly
monitored, reaches an outfall, and

. is discharged as drinkable
water into the areas normal
watercourses, either to Mosquito
Creek or Black Creek.

From the wells surrounding the
wastewater management project, a
Wastewater Laboratory Technician
takes daily samples from many sets
of varying depth'welle to critl-
cally monitor th4 purity. PlaStic
tubes are inserted into each 1

wellpipe, and . .
=
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-,-after'ten minutes draw-!down1,-
ple$,are,taken,,in.storile_boitles

'for laboratory analysisOther
samples from 302 observatieitOgells
around the perimeter of the
irrigation-site are s,athered to
eValuate groundwater purity_at !

different depths.

A. Wastewater Laboratory Technician
.

makes preliminary examination o
the water samples for color, the
te-sts for conductivity, pH 'and
turbidity.

Pecond :Laboratory Technician
runs a controlled test for CheMiaa
pnrgen Demand.

Of particularporicern is the amoupt.
Of bacteria which might be present
i4 a water_sample. .This well-

, trained-laboratory technician Is-
dediOated to gUardingthe gualitli-

-of_all: water being returned to the-7
-area-for-recreation br-humari use.
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Definitive.: test --are -carried out to
determine the amount of heavy metals
that might.have been_pumped inta Any;
:one-storage lagoon; Special!treat
ments can be carried out to.
precipitate_unusual.amOunts
metai, or-neutralize unusual-chem3.
cal compoundS;' -

The wastewater Laboratory TechniCian
also Performs quality tests for .

area industry to insure that they
are meeting- State,of Michigan
discharge levels.

A-Wastewater Laboratory TechniciaW:
meets:State and national government
reqUirements by keeping meticulous,,
records-on a day7to-,day_bsis. With
tthe water quality under obServation- .

let us look back on-the:farm
-

operation for the end results-- a =-
CrOio of 'corn.

Harvest time has arrived. Daily
reports and instructions go by
short 'waVe radio to the Assis ant
Farm Manager who. .



. must be in the field to direct
the fast moving corn harvesting
operation., He will- also be
responsible for combining the-wheat
and other grain crops crown at the
circle intersections.

A farm equipment operator drives an
eight row corn combine to another
section-of a field. . .

and begins a thorough job of
combining eight rows of corn at a
time. Leaves and cob shreds drop
out the back to later mulch' -he

. soil.

When the combine's cprnbin is
it uploads'mechanically into
multiple portable bins. .



0

or into waiting trucks. Harvest ng
goeS on night and day, while
weather-permits.

The shelled corn is transported to
the Wasterwater System's-own grain
drying and storage facilties where
the grain drier takes over.

One of th_ grain drier operator's
tasks is to take corn samples for
the testing'df-Mdi-Sture content.

Corn drops into a conveyor which
hoiSts it high into the air, and
by chutes, conveys it to an

,a,utomatic.corn drier whi*h brings
:the-corn.to the required moisture
content.
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The Grain Drier Cperatot\wasteS.not
aRernel of this precious',farM
'commodity.

Corn from the dtier is- stored in
- circular bins, ,or transported for
immediate delivery to customerS.
This truck hauls a.thirty ton
load oUcorn- to .a turkey farm
whOseThanksgiving_birds cbnsume
15-000bilsheis per week. It
is an impbrtant duty of the Farm .

Manager to determine when and
where to sell the- corn crop.

Fertinenet records are kept of
every aspect of the Wastewater
ManagementSystem. Income.
9enerated by farming operations
will bring to Muskegon County
incometo reduce the cost of

--tiOating wastewater tp.one of th6-
least operating .cost systems in
the country.

Managetent decisions are determined
within this headquarters building.
It\also houses one of the two
lab8ratories,,and other support

5 7
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The guiding_hand for this, tremendous
.wastewaier_management_system_is.put
in the handsof a Project ChieFf.
His daily meeting with his admin7
is tra keeps pacLth--the_
control of a system that uses taumn
and industrial mastes, by,controll-
ing and utilizing their potential-
for plant growth, and- at the same
time, returning.filtered water of
drinkable qualityto enhance
MuskegOn dounty-ls-lakes-and-streame-
-- now the cleanest they have been
in a decade.

Proper credit, ho ever, must be
,..given to the multitude of skilled
workers, whether engaged in the,
state's largest farming operation,

or those involved with maintaining
critical control via laboratory

procedures, or operating the
mechanics of the Wastewate-r's
Managementrs living filter ,



'r I

J't f.# 4.1.rx.r.j
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. these dedicated individuals
. cOrribine. thp,bpst_sgientific_
knowledge and skilli in an agri-
cultural oriented activity that
setting an example oftrue,
environmental control now-being

-considered in many Other areas of
our nation and in 'c.he world.

Muskegon Area Intermediate
School District

Hugh H. Tyler, Superintendent
Harold S. Fisher, Director
Eddie A. Moore, Ph. D.,
Project,Coordinator
W,,Douglas Schneider,
Curriculum Specialist

This Filmstrip was Produced Pursuan'
To A Contract.with-the U.S, OffiCe'
Of Education, Department of. Health,
'Education and Welfare Project'
No. V0218VZ

A Study of Job Demands and
Curriculum Development in Agricul-
tural Training Related to. the
Muskegon County Wastewater
Management System
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Cronenwett Associate_

Technical Assistance

Dale Gibson
Michael Carpenter

TIlE END



APPE14'DIX A

A LIST OF INDIVIDUALS, WHO PROVIDED ASSISTANCE
IN DEVELOPING THE TWO FILMSTRIPS 'AND

CASSETTE:TAPES -
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Name Position, Address

Mr. Morse Brown

Mr. Michael Carpenter

Mr. Phi ip Carter

Mr. Wilson R. Cronenwett

Dr. Yervant Ara Demirjian

Harold Ferris

Dale E. Gibson

Mr. Keith G ''fin

.Casey Groenveld

. Walter Weber

LI)
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District Conservationist
U.S. Soil Conservation Service
Muskegon, Michigan

=

Graphic Specialistm
Muskegon Area Intermedia e
School District--,
Muskegon, Michigan

Instructor of Vocational
Agriculture

Michigan

President
Cronenwett Associates
HoltOn, MiChigan

Director of the
Muskegon County Wastewater
Management System
Muskegon, Michigan

Director of the Muskegon
County 'Agricultural
Ektension Service
Muskegon, Michigan

--Instructional Services
Director

,,--MuskegOn Area Intermedia e
School,District
Muskegon, Michigan

Instructor of Vocational
Agriculture
Montague, Michigan

Communications Con ultant
Communication, & Tr ining
Services
Muskegon, Michigan

Instructor of Veca ional
Agriculture
Ravenna, Michigan


