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PREFACE

- This-velume is one of four volumes prepared- by-staff-in-—- -

the Vacatlanal Education Department, Muskegon Area. Intermediate

School District, as a part of the research project ‘entitled,
""A Study of Job Demands and Curriculum Development in
Agricultural Training Related to the Muskegon County Waste-
water Management System." The projéct was funded under a
contract with the Bureau of Occupational and Adult Education,
U.S. Office of Education. The final report consists of the

foliowing volumes:

Volume I: An Overview of the
Research Project
Volume II: Task Analysis Results
Vclﬁme II1: Student Terminal Performénce
' Objectives and Lnstructlanal
i wcdules
Volume IV: Carecer AwaTEﬁess Information

Citizens in Muskegcn County, Michigan were fartunate in the
late 1960's to receive federal, state and local dollars for the
construction of a 40+ million dcllar'"demcnstratlan" wastewater
treatment system.: It was the opinion of many concerned individuals
that a wastewater land treatment system would stimulate the ~

‘Muskegon economy and restore.lakes, streams, and rivers to a

zandltlcﬁ of purity most Americans had almost given up the hope of

achieving. The research project grew out of a need to identify the
jobs and training needs of individuals desiring to work in waste-
water land treatment systems and related agricultural occupations.
It was antic:pated that hundreds of new agricultural related jobs
would emerge in the region as a result of the Muskegon farm
irrigation system. '

The purposes of this project were: (1) To identify job

needs for agricultural occupations which will result from the
Muskegon County Wastewater Management System: and perform 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 funding.
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Graduates fram many high schools are finding themse;vesf
thrust into an increasingly complex, te:hnaloglcal society

m---without -saleable skills. . Various.individuals-and_groups.-who—.-—

are concerned 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 cccupatlans available
to them? Were the graduatés glvén the oppartunlty ta expl

a variety of occupations?

the decisiuvn-making process félatJVE to the type af educatlc al

program they completed? wWere facilities, equipment.,.and

‘instruction available for relevant training? A list of questlcnsv
‘could certainly be extended. It is evident from the previous

camménts that thase prlmar;ly respanslble fcr educatlng pesple
Althcugh ‘the prcf3551cn has perférmeﬂ well over the years in
constructively respandlﬁg to the demands of society, it appears
that the demands will increase in.the future. ,
This volume of the final report should assist educators 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 information prepared follows. T

' Filmstrip titled, "PREPARING FOR A CAREER IN AN EXPANDING

INDUSTRY-AGRICULTURE" o S |

~ In order to pruv1de studéﬁts with;an awarenéss ‘of “the . e
Agricultural Industry and the many - a,;upatlens available as
a career, the research staff and consultants developed a
filmstrip with narration on a cassette tape. 1In general, the
filmstrip includes the following: (a) The purpose of :

" - agricultural education psograms ; (b) The type of education

institutions in which one' could receive training 'in agriculture;
(c) The type of teaching methods used to prepare students for
agricultural careers; (d) The .Puture Farmers of America

youth organization; and (e) A description of several occupatlgns
in the Agricultural Industry. Information presented in the
filmstrip is shown.in the first section of this aacumeﬁt.\

" Filmstrip titled, "THE MUSKEGON CC)U‘NT¥ WASTEWATER MANAGEI\ENT i
" SYSTEM ~ A SYSTEM DESIGNED TO TREAT DC)MEETIC‘ AND TNDUSTRIAL -’

WASTE NOW AND FOR THE FUTURE" ;

The staff and consultants also prcdﬁcéa a fllmstrip and a
narfatlve ‘cassette- tape centered around Muskegon County's 40+
million déllar 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 faund in “he4Muskegon
County Wastewater Management System and the duties of individuals

working in  the identified occupations. This information.is

depicted in thé second section of: thlE vo'lul

%
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the two f:lmstrips and cassette tapes (Sﬁe Appendlx A fgr

listing of persons who provided this assistance). j
Copies of the two filmstrips and cassette tapes may be

acquired by writing to the Superintendent, Muskegan Are :

--Intermediate School -District, -630-Harvey-Street, Muskegan,r S e

Michigan 49442,

9




tan
a—



Muskegon Area Intermediate
"~ school District
Muskegon, Michigan

Presents -

_ Agflculture
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‘Agricultural Education Programs

with:,
, Skllls
Attitudes
To succeed in farm and off-farm
" Agriculturnl Occupations.

Knowledges

Agrlcultural Education Eragrams
Are Offered In: - :
Junior High School
High 3chool -
Area Vocational. CEDtEfE

-

Des;gned to Provide ind1v1dualsv



Community College -

Technical Ipstitutes .
Four Year Colleges
Universities _

In\ycur EGhPGl, lnterestlng ‘and
sometimes unusual: subje:ts may be
taught by a \"Voc. ‘Ag." teacher,
thé\VQcaticnal Agriculture
1nstructaf, who can expla;n the
.,mysterles of how fruits grow, and

how .insects .can spell what’ sheula A
b% gca& aatlng.. »

He' caﬁ‘tell\ya;
Seeds\ccme ir
'Ehages, calcr

PR \ . : G
I - i B § ! Yo o=
RIS A N Do .,:,.,'..“I'x o o
\ ‘\ i i N R . | X . ) R
L S

‘Of céugse ‘1r15 can’ dr;ve tractor:
\'Thi.s glgl may never live on-a farm,’
|but. she,llwknow how to operate

large equ;'mént and small yard -\
ltfactcfs. JFarm maéhlnery hclds nas.f
1secrets DWE,

;\v

i)

hY
N




‘) Tfactefs, énd all large farm,f;;

.Jequlﬁmenga re meant to be handled '
in-a-safe ‘and efficient manner. .
Students are taught7t§ respect\the
enormous power.of these and other
machines used in all agricultural

ifact;v;tles, on and Bff the farm.f

i

Ihere are many dlfferent tyggs cf
- farm tra:térs and it is 1mpartant
to fEéElVE lnstruct;an 1n, -

Ty .{

RES

Agrlcultufal edu:atygn méans a lst'

. of testing and exgérlmentlng, tca-

These 'students are 1earn1ng abgut
a new-.method of plant;ng corn

Jiw;thaut preparing the ground in ﬁhe

~installations are taught in Voe. \

usual manner. o , b

Funddmentals of electzlcal

Ag. classes.. Many students

-_finish ,school and become electri-.

/

c¢ians_ after additional-: tralnlng.
Such knawledge and skills are also
useful around the héme.' '




Students studying in agricultural
;‘eﬂucatlag prcgrams can receive

additional training by wcrklng An
a local bu31ness _ \K o

Many lecal meat prﬁcesslng plants -
are most helpful in: prcvlﬂlng '
such work exper:\,encé.a For a
student interested in becoming a
highly 'skilled and licensed meat
inspector, this is the place to.
Jearn. e
7 a /

: Patient and- knawlaégeable experts
explain the great care reguired

in meat prac2551ng and the need tD-
s;pzatact evary ccnsumer. el

[

oo

AR
LA

1

These students are 1earn1ng the-
fundamentals of erectlng a rgﬁfi
They may also have a class prcge:t
to put into practice what they .
learned in the classrggm.‘




; and actual exper;ence.

:the be%s deE951t the;r hgney.

In agrlcultural educatlsn classes
the discussion. between teacher- and
student is a continuous process
‘used to solve problems. :

"The class ﬁaves out of the class~
-room for a pract;cal ﬁemgnstratlan

qun;ng of anamental frult trees
must be done w;th perfection and’
skill to achieve shape and beauty.
Such practical experience prepares '
one for the real world of work, or
just kndwing how .to make

ornamental trees grcw their best.

Some beekeeping and honey’
production information can be

" taught~in a classroom. The Voc. -

Ag. Teacher is explaining how

” ‘x\}




,w;nter manths.

- pollination du:ipg the fruit

a s-_lh]-aé’ LA

-';.L—JJ: EP ; .ngL.‘;:;: -

JA;LJJ -

The students are. learnlng tth the

hagney. is. ex;zagﬁaﬂ in Augugt._ a) d_

'September. ' Some 60 pounds of
.horiey, must be left in each hlve\ior

EY

the bées to feed on durlng the- kY

'Thls fcrmer student became L

interested in beekeeplng while

’;ﬁ high school.. He now -operates

a thriving honey production =~ =
plant and rents his bee hives for -
blossoming season. -

¥
i

'
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Are you familiar.with the FFA

organization? In the next several

frames we are galng to expla .0
you what'the FFA is all about..*

The FFA . ;
(Future [Farmers of ‘America) | |

——— .
K2
- e

An Impartant National Organlzat;ﬁw

Ecr Students In-

o Agrlbuslﬁess
Natural Resgurce§ .
Env;ranmental Prcte:t ion

B - i . i

Ar -




o Pzishl

JELL RUUIYED

The FFA' . .
uErGVlaES Oppartun;tles FQ;.,‘

-Leadership Develapment&
' Career Development
Citizenship Development:
Perscnal Development

5 S
- -

‘rgunaed persgn, FFA can be thé

frcstlng on the cake of an
excltlng Educatlcnal expe lencg.

/,

. Have you watched a sm@athly run

meeting? It surely was gu;ded by
a set of easy rules deallng with
Parllamentary ‘Procedure. - This

meeting. His gavel is hlS symbal
of autharlty. '

i

' young man is acting as a chairman
* and is conducting a smaéthly run

A memher of the meetlng rlses with

‘a.questiofi;, termed "A-<Point of

order". She is recagnlzed and her

question d;seussed properly. Too'

often private and public meetlngs
are not conducted- smoothly;
causing lost_time and confusion.

i
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‘With  the t:aln;ng in Parl;amentary.
- Procedure- and leadership develop-

ment, the student has great .
potential to became an eff \ctive
- leader. '

Ever wonder what makes an electzli

cal motor work? These young men,

LhEVE develgp@d a clear and

iijust what happens when the current»J
*-:18 turned on. Such knowledge may
'helpgln ﬁhelr cafeer develapment.?

/ ; /-
,‘EL ;‘ . ) o B i

Career develchent is.an 1mpertant

functlcn of the FFA.

% |

This FFA team has acceptéd al
challenge to beat the corn yield
of 304 bushels per acre. FFA

members will try every legitimate

practice to meet the challenge. .=



‘Tests will'be”maaemﬁe“ﬁeménstrate;w°
proper and 1mpreper -methods of
raising -corn.  The corn growth
on the right is 'green.and: healthy, :
It has been treated with hEIblGldES-

The differehee in corn leaves. is

easily seen..- Such knowledgeé: galne'
‘in FFA test plqte will not be - ¢
fergetten in later years. -

“FFA members make up a Forestry

Team.”  Their task here is to s
_;dent;fy trees; measure their ‘
‘'growth, and determlne'the;r
* Jumber eapaelty.—-“ .

i,
|

i

Some seheél bearda acqulre land
on- whleh their EFA members may
'menage trees. Geed management
pregtlees will guarantee weed
for the future. This is
citizenship develepment at 1ta‘
beet.-.-- , .
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" The - State Farestéf recgmmendeﬂ ,
;hhlnnlng a. p;ne_piantatlgnﬁ Thls
pulpwaéd is ready for market, with
money earned for the ‘local ‘FFA- '
chapter. Accurate records are.
kept Df all group act1v1t;es.

Wculd you like. yéu: own blueberry
farm? This is a personal project
“for thls young“lady, who-cares .~ .
fcr, prunes, ana picks the;"
berrles. S

These blueberrles are. large ani
dellc;aus.g Profits. may ‘well. pay
her way to college, or ‘enable her "
to expand her. Dperatlcn to a full '
tlme bus;ness. SRR

Ti.

Expe: nce in FFA pragects, and \
Voc. Ag. training enables this |
",young.lady to expertly manage the
business: daccounts for a. Plckle T
gradlng and pack;ngsélant o 7




"’MémherSLPrcudly parade their pra"

' -Projects in a pPractice Session
1béfqrevmaving their animalg to
the nearby County Fair for 'show,

_ 'K in ,heir,é;ass;
‘pr@jget[paiﬂiﬂff’in=this R
~;f'Cha;élais—Angus steer when it was -
Tjuégédfa Grand Champion. ‘Profits
frém'thE’saleféf this 1,120 poung.
animal went tb:their“FFAféhépter?

i ;f
] ,
e R

0

i

" Another FFA project is this. = .
asparagus farm. . Following summer - -

-Production, meémbers inspectjfér

- rust ang Other diseases which -
‘might affect néxt'yéar‘$=crgp;‘

FFA”membefs must planitheir Pzaject’ 
zwith-great'caréi;,Egr working SR
Capital they often meet with “bank=- =




mpartant part af FFA. These
Jaccumulatlcns from—an Earth Day
_ leansup pr@gect are staqurlng.
However, the: efforts have made
_their area _a better place in

- which to live and the studen
. have, set a fine example for the;r
_ccmmunlty. . R P e o
i j - E
Prlde ln thelr FFA and pr de 1n A

bulldlng flcats fer particlpatlcn )

in civic. hallday parad354 R
o l e
, i
aéi\ v I‘V- . / F
‘\‘, .- ’/ i
! N /i;. . :
II,"- .

Wlnn;ng is alwa”ﬂ a gleasufe. The .
process one must go jthrough to win i
an award :can be .an lmpcrtant Fart

. cf persanal develgpment.';'; :

T, :/.v' . R
,(/‘ . . T
= = _/_, B ' ;a '
R S R
- ;/ - 4 .
/ i
7 5

Happily, both'the Pgbllc ‘and school °
-administrators réccgn;ge Dutstands :
_lng FFA membérs. S

o "‘ Ty .
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" Have you recantly thcught abdut

the type of work you want to-do——

as a career? There .is a job=for
" you in dgriculture. Let's lQDk‘ﬂ_w
at some of the- PDSSlbllltlés.
E;ght Pragfam A:eas In )
Agrlcultural Eéucatl n.:
'iAgrlcultural Pf@ductlénfé‘ e
. Agricultural Egulpment o
- -and Mechanics - oot
" ‘Ornamental Horticulture
| 4
Natural-ﬁesauEGEE'
Forestry
 Environmental Erétectlﬁn
Agricultural Products o
(Food Processing) .
'Agrlcultural Suppl;és
ana Serv1ces
Let us now .explore examples of
'accupatlcns that "exist in the, )
8 pragram areas, e
More ‘and more wamen are b21ng
graduated as Dcctars of
Veterinary Medicine.
B . . ' N V ‘A




I% requires tralnlng, experience
~-dnd~a’love of ‘animals-‘to -diagnose
.thé ailment of this calf. Some
hushanq—w1fe teams are be;ng
graduated frgm the nation's land .
“"grant schools of. veterinary
medicine 'and practice- as 1a:ge and -
%mall anlmal doctors..

There isa. continuing need for
trained labaratary technicians
in verterinarian medicine. Such,
Eerggnnel aid veter;naflans in
-+@ifficult diagnoses of anlmal
~patients who -cannot explaln th21r
own discomforts.

i /; i ’ I - L

=

Horse tra;nlng is ;ﬁﬂ
specialized bu51ness.
_extensive space“for’ w;nter an&

inclement weathe t:alnlﬁg is/ .,
ggcd bus;ness v : '

Horses are bEEleﬂg more and more
popular, within the reach of the

average worker. Facilities to

MAPLE ISLAND

EANC ’ %L odrd and train horses are in

g

. oware. BOB ART - ;1ncreas;ng ﬂemanc’i

INDOOR HORSE ARENA B Sep ETTT

PUELIEB&N' : S . R

LN S
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_.spi fbur year cld and
skllledrtral -

=

With the use of autamat;c aqu;pﬁ S
ment, one poultry man is cagable

‘of ‘easily managing 25, 000 hens.-

Eggs are" Plckéd up every'ather -
day by a. majarmdlstr;butar and. --—-—
sclé ‘to_the consumer. ‘

=:fert;112er, ‘and. seeds. Vacatlcnél o

agz;culture can help train sales-
persons or managers for such a
stﬂre.

Customers depend upan wise. advice.
from salespersons who know

problems encountered by almost

every kind of customer. -Training
in Voc. Ag can help traln a.

"person in'becoming a - "Problem

s@lver“ salésperscn.




A well tralned, experlenced and;;;g
xgggfes§lanal agrgcultu;al,ggu;ptﬂ
ment sales manager can advise ..
~-the. farmer on the appropriate ' -
equlpment/néeded to produce’ large
.quantities of agrlcultural craps N
at - the 1east cgsti o

]

;Farmlng and relatea agrlcultural

- activities depend’ upon tra;nad,’

.<skllled mechanics who can :epa;r

and "keep those maehlnes runnlng

. in tip-top: condition". -This & .
A:agrlcultural egulpment ‘mechanic

. has the ability to repair an
;ELght row corn harveste:.

S

L - . P

Many skllled mechan;cs received §
 their initial training in Voe. . 'f#
Ag. classes in small engine repair
- The -increasing Papularlty of-chain
' saws;"snowmobiles and trail blkEE
call' for many well tralned
mechanlcs.' " :
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. Commercial flower shops and flower

dovers are dependent upon the
skilled hands and technical
know-how of persons who are able
to propagate from cuttings. Basic
_horticulture is taught in Voc. Ag.
courses, but critical knowledge

to propagate flowers comes with
experience to the florist.

‘*h—C@mmerical~gréénwhauses'supply~~ﬂ~

- the great demand for flowers for

. all occasions and florists must
anticipate seasonal demands for
certain varieties.

We admire the green, well kept
golf courses which provide.so
‘many. recreational apPDrtunlt;es.
The reputation of such dourses
and their playability are the -
total responsibility of golf =~
course superintendents ;who manage
working perscnnel and keep their
courses in tip-top condition.

Expert advice on growing shrubs,
flowers and potted plants is
available from owners of shops
like this one. -



Often the reputation of golf _
courses . . . and golfer's scores
are dependent upon the quality
‘of the grass. A turf specialist
has primary responsibility for
the qual;ty cf thé grass.

and a degree wauld quallfy 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 1aws., Game Wardens
protect our state's environment-

by conserving it natural resources
and providing outdoor opportunities
for local citizens and visitors.

ccnségvatianistsp such as this

Fire Warden, are. our watch dogs

for conditions which may set fire -
to our wenderful farests- The
department for which he works has
responsibility for land" use
plannlng and management, air
pollution control, solid waste
disposal, water shed p:atectlan,, 
and munlﬁlpal waste water . :
treatment

=

¢

Chemical plaﬁt persgnnel produce,
under very careful controls, the
dry and liquid chemicals to help -
us grow more and better food '
'préducts. Wherever anything graws,
a hungry horde of insects and .many-
‘diseases wait to attack.
Entamclcgy deals with the control .
‘:'af 1ngact5 -




Cutting pulpwood is necessary for
supplying raw materials for our -
nation's many Qépermllisi Laadlng
these 1ags safely requires
gperatlcn by.skilled - -équipment
Dperatcrs.

i

The unlcad;ng of pulpwacd lcgs is
mechan;cal;y performed by an '
operator whose delicate touch on
the controls is transferred into
huge steel fingers. '

The Pnglems Df waste water
‘disposal and treatment have been
with society since c;v11lzatlén
began. Waste water treatment
laboratory technlclans guard our
-‘health and insure the proper use
of human and industrial wastes.

Our nation is cleaning up -our _ /
env;ranment and paylng speclal

ing clean air. It has become a
day-to~day battle against smoke,
dirt, and industrial fumes that
cculd_éndanger our very lives.




S|

An. air pollution specialist, atop

. his environmental test laboratory,
takes samples of the air to
measure the amount of .dirt

. circulating in the air, and '
perforns chemical testing for
industrial fumes. Dangerous.
levels .of pallutea air could be
cause for LSEulng an Alr Alert.

Meat fram mcdern prccésslng 'plants
arrives at the supermarket for

and cooled rooms. It must; 'be
pDrtanéd, wrapped , we1ghéa.

for customers. o

’ t
o

Tfays of packaged meat are kept
at controlled temperatures until -
ready for sale in alsplay cases. ©
Performing. the responsibilities

- of meat- préeparation calls for
intelligence, care and a total
concern for Sueh food prﬂducts,
.and the store's custcm&rs.

streams, people who fish require/
fresh and lively baith; A trained
bait shop speclallst,can provide

ERI!
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preparation by ‘the butcher in clean

priced and arranged in the cgunter

Wherevar thére are lakes and ff-

_that bait . . . T S e
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And expert advice for chaslanal
or- regular: fisherman.- Such-bait .
store salespersons must be aware.

of local fishing conditions, state
laws, and know their sporting
equlpmént from A to Z. )

o

“Teaching vocational ac agrlculture
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 vyzatlanal

agrzcultufe.;

A spoil’ ccrservat;enlst is concerne d

,w1th many aspects of our environ- f,

ment. .His technical education
came from a college program, but
he started with an interest in

-agriculture in high school.

.

i

One' day he may be out in the field
surveylng land, the next day he may
be in a meetlng with city officials.




As long as Fecple fish or hunt,
_fthey-will want their -trophies -
mounted-on display for reflection
on how the prized one was captured.
Taxidermists practice their art -
in recreating the animal to look - ‘-
as nearly lifelike as possible.

'"1D*maunt‘a‘du:k;*;n~fllght—attitud21
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 County
. Extension Agent has. a varied rale
to play in the community, not
only working with farmers but
helping peaple‘glth their lawns,
. landscaping and“gardens. The
. Extension- Agent must have a broad
. agricultural background.

The Extension Specialist brings his
. speciality to an area of local need
in a community -

In Summary: \

Abcut one, ;n feu: galnfully emplgyéd
persons in the United States Laday
works in some phase of:. the -~

agr;cultural ;ndustry such as.
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L1

" supplies and Services for - B —
Agricultural Production
P AR -
g :
Processing and ‘Marketing
Agricultural Products

Ornamental Horticulture

There are many jobs and positions
for you to consider, in many
exciting types of agricultural
or agribusiness work, whether you
enter such occupations directly
from schoeol, or complete a two '
or four year college course. T~

26 - :
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Hugh H. -Tyler, Superlntendent -
Harold S. Fisher, Director  ~7 "

Eddie A. Moore, Ph.D., Project

' Coordinator }

D. Douglas Schneider, Curriculum
Specialist '

This Filmstrip was Produced ,
Pursuant 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
Agricultural Training Related _
to the ‘Muskegon County Wastewater
Management Systém
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The following instructors of ——
Vocational Agriculture served
.as cansultants.z-

Ph11;§ Carter . -
Keith Griffin :
Walter Weber

I know of no pursuit in which more
real and important service can be
‘'rendered: to any country than by
1m§rav1ng"ts agriculture . . .
George Wash;ngtan I

!

, ;
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"THE MUSKEGON COUNTY WASTEWATER
MANAGEMENT SYSTEM - A SYSTEM
DESIGNED TO TREAT DOMESTIC AND
INDUSTRIAL WASTE NOW-AND FOR
THE FUTURE" '

36
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 Wastewater Management B

System 4

A System
"Designed to Treat
Domestic and’ Industrlcal

Was%%

NDW AND FOR THE FUTURE
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gears ago, befare the arrival of
innumerable factories and many new

"residents, Muskegon- Lake, known
world-wide as the Port. of Muskegon, -
was clean,- -filled with fish and was
‘a fine body of water in which. ta
5w;m.

Human ‘and industrial wasteé,changed
all that, until in 1969 when '

" Muskegon County officials 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®
to g useful Elace in the environ-
ment where their effect would. be

.for total good.

. awakening to the fact ‘that small

streams were being clogged with
;”‘plaﬁt"grawth “due to nutrients frcm
1_ many kinds of wasteg. ,

The Greater Muskegon Area was - '

ERIC -0 0 Tl e T e

Aruitoxt provided by Eic:



o~ Water areas, formerly used for
fecreation and f;sh;ng, were fast

--—-becoming dirty, shallow, smelly
bodies of pollution.

It was not uncommon to.find
chemical wastes fouling water so
badly as to make- them; look
dangerous to touch. ;

‘In capsule form: Ccunty foirlals,
with the aid of their concerned
‘legislators requested fupds to . -
- purchase some 11,000 achs of land
east of Muskegon and 300/ acres ’
north of Muskegon to begin a _
~historic and successful operation
where wastes and industrial
péllutants could be used-on the
land as a valuable resource. -

‘The cost. of constructing the
Eystem'was=$42 m;illan dcllara,

Aruitoxt provided by Eic:



Funaing came fram the Federal
Gauernment,_the State of Mlchlgan
and the Péople of Muskegon County.’
Ln ‘the percentages shown here.

L

MUSKEGONY, -~ i —
, COUNTY
GOVERNMENT  BONDS

FUNDS ,
555 STATE OF
MICHIGAN

FUNDS / ; - - S

55 J S o /

The cost included two independent
‘sub-systems. Shown here is a view b
of the Whltehaﬁl—ﬂcntague area
system. Th;s{fllmstf;p will

discuss the’ Hgskegcn—Mcna Lake area .
gygtem in deta;l.

The human and industrial wastes fram

some 13 area municipalities and 5 '

major industries would be dlspased

on this 51te, safely w;th a planned
,‘purpgse.

B

This new Water Pollution Control
Project would eventually becoie “the |
Muskegon County. Wastewater Manage—:f
" ment System No. 1, the largest |
spray irrigation wastewater land’
'treatment system 1”‘the wcrld, andf

L]

Us, EHVE —— Em“‘é
It G%iﬂgﬂ_% NmEﬂTﬂl

3’Pm
<
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This filmstrip is“abgut thE
..... ﬂ@&k%@.@@,ﬁ@un ty Wastewater .

ManagemEﬂt System NQ. li

.

Anw.\'lsuam(m |
h——n———+

Mammath bulldazers rip scrub
“growth and second generation trees
- from -the- earth, to creéate-some. h
6,000 acres of- tlllable land, to.

be laid Qut 1n 54 huge clrcles.jf

[

Giant earthmovers begin their task
of excavating and spreading soil
in a levelling: Ercegsgg

" At the eastern end of the City of
Muskegon at a point. most cénven;ent
for- the,callectlng of human and -
industrial wastes,: construction was

. .started on a pumping stat;gn .which
- Wwould move, liquid wastes tc the
" wastewater, site.

Aruitoxt provided by Eic:



Thrgugh these huge fElhfﬁrCEﬂ*V
‘hganﬁge;a;p;pws’rméasur;ng 66
inches in diameter’

‘Digging in the éafth and sand to’
bury the sewer plpe p;aved no ‘
_;great p:ablém._

1

o

Dlgglng an underwater trench and .
laying Plpe did p rov ;ae a-challenge

At the wastewater site, bullﬁagers
-, were, creating huge basins or lagoon:
which could store the waste prcduct'
frgm Muskegan County residents and
caunty ‘industry. Ty e -

3 —

El{lc
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Two major ;I.agt:gns ;were built, each
850 acres in.size), to'be filled to

-of nine feet. -Each 1agat:n

LAGOON DYKE -

COHSTRUCTION _ - would then hold 5,100 million - _
v : . 7 gallans of sewage llquld. : -
B A 5100 nnhmn gaﬂuns- _ = s . [
' iwolagouns - ; \
o ST . oach basin . X .
B - : has. a. §50-acre i
N o o surfuce ﬂr:u‘ﬁ‘ ) :
o { .

he twg major lagaans, and

. % four_ aéja ent smaller treatment
T pcnas, were ready far their firs
‘ use. - The laggags were soil ‘cement
lined and’ treated with an. asphalt
€0 at;ng ta reduce cement cgrr551gn:
i7Héfé,'thé first set of six mixing
units in éach . small lagoon, will
keep the sallds frcm settllng
“out A ;
. & . ’ -
Twelve of th‘%e‘méchanieal suffééé; K
aerators will help to reduce the .-
| crganlc pmllutants in the’ effluent.

El{lc 7
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s ,Eét'us now e i /several

CEy el A i b, gk e oty e s
Agr;cultural "Oc cupatlcns
In /A Wastewater ‘Land
:eatment Sgstam

E [

- ﬂ-Farm Managrr :
~pield Superv;scr S
_;A’Irrlgatar '

7 ' ’ ' |
: . . .

Graln Drlel Dperatar SRR
-, WastewaterTreatment Operator:
Agrlcultural_E 1ipment Mechanic

Wastewatey Tre tment e f
Labcrater TEShanlan L

"cgcupatlcns ini é wastewater 1and
' tzeatment system? - F

1

A wastewater treatment cperatar

.works at—this collecting and: pumping
- station. The liquid waste is piped '’
‘eleven miles:to the first small . -

' lagaan known as an aeratc:T¥4~»: o
. - = } 3
e
v . )
1 : R ) P A
/ e :

““An aerator 1h actlcn prcauGES-'
violent turbulenceﬁ TiXing: al an
its axygen into the liquid mixtur
to begin breakdcwn of Drga nic -
pollutants. L . I

a
re -

r
}.'.

ERI!
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o &

‘Scme, or all of the mlxlng units. and

. 'aer&tars -cap-be-utiltized,-dependent’

'~ upon the quantity of sewage being .
pumped from Muskegon, Effluent from
these treatment cells then flows into

' the’ storage lagoons where solids
=””“setﬁle"Dut“and“thE”liQuid”remaining“¢*

"~ is stored for—irrigation. ' One

advantage of the storage basins is-

that they settle out the solids.

&

‘The arrangemént of the treatment
~cells and the storage lagoon$ cap -
be seen here. Wastewater treatment ’
Qperatﬁsrs perfarm the necessary. ;..
tasks tg Dperate thls system S

'A dra;nage d;tch around the lagccns
is an added control to prevent .
escape of seepage. Stcred effluent
is chlorinated before’ ;t_ls sent.

on its way fcr spray 1rr1gat1@n§ .

ERI
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vh
M .can: handle SQﬁmlllien ga;lgns each-'
'-;'daily

by twa massive pumping statlcns

af plpellqes tc the lrr;gatlcn
mach:.nes. 'I‘he unaergrcund plpes

| f?Fa:m Irrlgatcr to one or more pumps,:
- dependent .upon the partlcular need
'c:f Aany’ Speclf;c area be.lng 1rr1gate

ﬁpﬁ‘-ﬁ» i,

P PR R SPRAY '] The spray 1rrlgat1<:n system cﬂns;sts ;
B G T IR‘REGAHDH”Q ‘"of 54 :LI'I,LQE. Lon. circles whlch cave;_s__
o R Sy SYSTEM 4 an area' up to..141‘acres, ‘with a PR

: S : SR ;d;strlbutlan Eagablllty of-1,350.
' N -"'gallcns per minute in each clrcle. _
T EEEEE P - 54 ‘mg“““ circles . The sys\tem ‘A8 designated to spray - ..
N .. 1300 feei “" dmma‘ler » 3.8 inches of effluent per week over
N _ /,\ o { 1 .an eight month appl;catlan perlad, :_:-—%
o d;sirigulmn_ 1" based upon crop nutrient requirements
ECI T 1380 gﬂﬂﬂﬂsv' ‘and a parmlssable rate of appllcatlan
C © per mil ’ - ; Bt
3ﬂjﬂﬁ - 46 @ . - |




'by the soil... Suspended matter_and

ERI!
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These irrigétian‘cirCIés become
-liwing filters.with the. sprayed
effluent. Organic mattér is :

- decomposed by bacteria. Nutrients

are taken up by plants -or are held

“color-are removed as the-water-
percalatgb through :the ground, and
heavy metals are absorbed by organié.
-matter and.clay partleles., Viruses
whi¢h may be present are held" lgng

a engugh to be decomposed.’

Sgraylnq of treated effluent is

‘ carr%ed on during the entire:

_farming Qperatléns period. ~ The .
‘period of rotation can be varied
from one to flve days.

H . - - .

Total fariming operations are

located in this complex of admin-
istrative headquarters and equipment
storage areas and is overseen by an.,
ASS;stant Farm Manager_ ’

* '

.The Agricultural Equipment Mechanic
keggg the equlpment in up=- t@gdate
repalr for -safe’ aperatlan and tgp
éfflG;EHGY- .

% Lo - -
H



Y

As with many farm 1anas, the qual;tyi
‘of_.the soil_ie not'always cQDSfétentl

‘Several types of soil may be seen’ in:
)thls aer;al view Df one clrcle.

-Poor saii’ééﬁditians can best be
‘ 1llustrated whén cc;n beglns ts
,emerge. .

A Soils c: Crcp Speclallst takes a
ccntrclled sample of SDll;

S It is cargfully baggeﬂ far study

_and analygls in a speclal sall
.Labcratcry_ I

JS— 7

ERIC
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, The results will determine the best:
- .. <steps’ necessary to improve soil [
TTquality. He will also.test for lead
cadmium, chrome, ‘zinc and other heav
‘metal deposits and analyse the -

‘dmount. of build-up of such metals

3aver the YEEIS-”j‘f

,A llbrary cf test samples foer ‘

 controlled determinations of’ any

/possible build-up of metals. In
three years of site operations,
such accumulation. of" metals has'
been negllglble. Co

¥

[

’ Axlabérata:y salent;st ccnducts v
'growing tests with controlled: RN
‘~qualities of effluent to pre- . -

" determine possible growing hazards.

< -
N
J o~ i
= 4
e o
o o s
- =

It 15 spr;ng and tlme tg plant the
" main crop - .cofn. It is time for Vjﬁ
" »the Farm Equipment Operator. to E
- finish grgund pregarat;an. S
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Plantlng acth;tiES are at their
...peak. The farm equipment operator
drives the latest’ -equipment which-
plants Elght Tows of corn at a ‘time,
.and adds a pre-determined amcunt of

;llquld'herbiclde to cgntral weed

-
nor adjustments or repalrs may,hE%
je by a.well-trained Field - "

I ‘Returning equlgment to
.farm headi uakters for minor: repalxs;
would bé wastlng precléus plantlng

tlme. . e

3
5

z

B

After plant;ng, an 1:r;gatlnn rlg 2
. is ready to spray water with — .-
-nutrients under low pressure down-
ward to reduce wind blowing the & .
water 'away. After percolating
.through the soil,. water will bé...
drawnVdff by a .complex network of
aralnage; assuring that the soil
will not become waterlogged or . .-
unflt for cultlvatlcn and grgw;ng.-

; _— - S—

Nature, sun and cgntzalleﬂ 1rrlga— .
tion soon brings a’ lush growth of
new c¢orn, which, when harvested,_,ﬂ;;
will ‘be used. fcr anlmal or

:A'pcult:y feeﬁ

¥ =




The sPray rigs vary frém-?GD tQA
wdy400 feet.in length.- Each of
- many wheels supporting the rigs are-
‘moved by electricimotors. - Provirion
has been made to control the flgb
' _ short wave. radio s;gnals fram ' ;
eentral headquarters. S

! "

B ; : . L
1 .
\ . P . : : -

Lo
it

Wastéwater that has helped praauee

- this corn, after percolation

through the soil, will meet and '
.exceed all standards of the U. Siﬁ:f
~Public Health Serv1ce for drinking
water quallty., ;

The pattern af ;rrlgated clrcles
‘now tdke on a new look. Even an,
it promises to‘be a good corn crop,
‘made possible: by ut;llzlng human and:
industrial wastes. ' The. employees -
—working in_this _system can -be- praud_-
that the corn 1aaks 'S0 good. - '

A dralnage ditch 60 feet w;de, 23 s
%et deep and ten miles lQng, ’ I
rr@unds the éntlIE graw1ng area.ﬁ

DITCH SYSTEhl

| L ap-f;-ef_ wié”a{; v

B S R _v 23-feet deep -

. " provide
- draﬁage for the

‘ hving fmer

o

ERI
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The ditch prev1dee érelnege fer the
L;eeng filter-.and. ;tfle supplemented
. By 35 wells, 70 miles e !
undergreund dre;nege tlle, 19 mllee
of main: dreln:plpee and twe pumplng

stetienelj

The collection from the drainage
syetem, which has been constantly
: menltered, reaches an outfall, enﬂ

eis e is dleehergea .as drlnkeble p
water into the area's normal- o
wetereeureee,fe;ther to Meeq ito
Creek or Bleek Creek.~ -

Frem the wells euzzeundlng the
wastewater ‘management prcgeet.
Weeteweter Lebefetery Teehnle;en

eeily meniter the.purlﬁy Pleet;ee:?
tubes are inserted into eeeh j ST
. wellpipe, ‘and . . . o em

ERI!

-
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_,,—nf~‘after'tén minutes draw-down, ' -
. Egmples.are.kaken.in, stgrile.bottles
“'for laboratory analysls - '

samples from 302 gbservatlcn ‘wells

argund thé pér;meter af the

“evaluate grcﬁndwater pur;ty at
dlfferent depths.

A ﬂastewater Labaratg:y Teghnlglan
makes preliminary eXamination Qf? .
the water samples for color, then-j*
_tests for canduct;v;ty, PH | and TN
l-EAJ. u;u;ty - :

Qf partlcular cancern is the amaunt

of bacteria wh;ch might be present

in a water_sample. This well-

+ trained ‘laboratory technician is -
~dedicated to guarding the quality- -

- - of all water being returned to the  °;

wrfazea far re;:aatlan or. human use,
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Definitive, tests..are carried out to
determine the amount: of heavy meta
that might -have been pumped into 'an
,one-storage lagoon. 'Epecial’treat
ments can be carried out to.
.. precipitate. unusual. amgunts cf
metal, or neutralize unusual chem
- cal ccmpaunds.- - S e

alsa ﬁerfarms qual;ty ‘tests fo
area 1ndu5try to insure that they
are meeting- State. Df Mlchlgan

d;scharge levels. :

A-Wastewater Laboratory Technician:
meets ‘state and national government
ﬂrequlrem%nts ‘by keeping meticulous;/
q . records on a day-to-=day. bsis. . Wit
- the water quality under obsérvation
- ."let us look back on. the: farm = _
éperatlcn for the énd results-a a

;:Ecrcp of ccrn.‘

Harvest -timé has arrived. Dally
’repérts and instructions go by
. short ‘'wave radio to the Ass;stfst'
* Farm- Manager wha.‘g . -

at . e Co 1

o
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. O . . » must be in the field to direct

B ' : :the fast moving corn harvesting
operation.. He will also be
EéSEQDElble for combining the wheat
and other grain crops grown at the
circle intersections.
A farm equipment operator drives an
eight row corn combine to another
section of a field. . .

and begins a thorougli job of
combining eight rows of corn at a
time., Leaves and cob shreds drop
out the back to later mulch the
5311. : '

~When the combine's ;Drnbln is fu 111,
it unloads mechanically into
multiple p@ftabl bins."

1

, _ o oL s
s ' : :
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or into waiﬁing trucks. Harvest;ng
~goes. on night and day, wh;le
weather permits.

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

Oone of the grain drier operator's
tasks is to take corn samples for
the testlng of moisture content.

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

. automatic. corn drier whggh brlngsf
the.corn to the required moisture
content.




—e L The Grain Drier Gperataf wastes not
” : 3 a kernel of ‘this Precléus farm
‘commodity. ,

Corn from the drier is stored in
- ¢ircular bins, or transported for
immediate delivery to customers. - -
This truck hauls a thirty ton

load of'corn to a turkey farm
~ ' whose- Thanksgiving birds consume
15-20,000 bushels per week. It

is an important duty of the Farm
‘Manager to determine when and

where to sell the corn crop.

Pertinenet records are kept of
‘every aspect of the Wastewater
Management ! System. Income.
generated by farming operations
will bring to Muskegon County
"~ income " to reduce the cost of R
.~treating wastewater to.one of the
least operating cost systems in
the country.

Maﬁagement decisions are determined
within this heaﬂquarters building.
TIt \@lso houses one of the two.

1abératar1es, -and other support P
facliltles. o : o
57 '
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The gu;dlng hand for this tremendous
-wasteyater. managenent-system.is. put
in the hands of a Project Chief.

His daily meeting with his admin-
istrative staff keeps -pace  with—the.
control of a system that uses ‘human
and industgial ‘wastes, by caﬁtféll—

for Plant grawth; and at the same
time, returning filtered water of
drinkable quallty to enhance
Muskegon County's—lakesand streamsu
-~ now the cleanest they have béen
in a decade.

Prcpér credit, however, must be
given to the multitude of skilled

"workers, whether engaged in the
state s 1argést farming gperatlén,

or those involved with maintaining
critical control via laboratory.

B

procedures, or operating the
mechanics of the Wastewater's
Management's living filter

B

o
-
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these dedicated indiv
=cDmb1ne the best sg;ent;f;c

duals

cultural oriented activity that is
setting an example of.true
environmental control now ‘being

- considered in many other areas of

our nation and in the world.

Muskegon Area Intermediate
School District
Hugh H. Tyler, Superintendent-
Harold 8. Fisher, Director
Eddie A. Moore, Ph. D.,
. Project Coordinator
i - D%. Dauglas Schneider,
' Cur:;culgm Specialist

Filmstrip was Produced
Contract with  the U.S. Qffice
of Education, Department of Healith,
"Education and Welfare Project

No. v0218vz

Pursuint

A Study of Job Demands and )
Curriculum Development in Agricul- .
tural Training Related to. the.

- Muskegon County Wastewater

Management System ..

knowledge and skills in an agrl—"i*
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Cronenwett Associates

B T O L T LT Ty e

Technical Assistance

. Dale Gibson
Michael Carpenter
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A LIST OF INDIVIDUALS WHO

IN DEVELOPI

APPENDIX A

NG THE TWO FILMST
CASSETTE TAPES
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Mr. Morse Brown
Mr. Michael Carpenter
Mr. Philip Carter
Mr. Wilson R. Cronenwett
Dr. Yervant Ara Demirjian
Mr. Harold Ferris
; :
Mr. Dale E; Gibson

S 82

gs

Position, Address

Distri:t Conservationist
Uu.s.
Muskegan, Mlchlgan

Graphi: Specialist.,
Muskegon Area Tntermed;ate
School Distriet-

Muskegon, Mlchlgan
Instructor of V@catlanal
Agrléultufe 7

Shelby; Michigan

President

Cronenwett Associates

Ho lt@n, Mlchlgan

Diregtgr of the ,
Muskegon County Wastewater
Management System
Muskegon, Michigan

Director of the Muskegon
County Agricultural o
Extension Service
Muskeg@n, Michigan

“Instructional EEIVLE

Director

~—-.Muskegon Area Intermedlaté

School-District
Muskeg@n, MlEhlgaﬂ

Instructgr of. Vocatleﬁal
-Agriculture

- Montague, Michigan

Communications Consultant
Commun;catlgn & Tr ining

Services ) \_
Muskegon, Mlchlgan,-

Instructor G£ Vccatlgnal
Agriculture

Michigan

t

Ravenna,

Soil Conservation Serv1ae

—

i




