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FOREWORD

Career eduddtion e comprehensve, systematia, and coliesive plan of instruction that provides each student the appoctumty to plan and
prepare for o meamngtul and atistying roke as & workimge menmber of sacely Oocupational dustens, representative of the entire workd of work
and ground which s career educatton an be desigmed, were entitiad by the U S, Office of Fducation. Vhe 1§ avupations] dusters are:

business and oftice consuiner and homemakmg-related
marketing «nd distnnibution envitonmental control
communiattons axd meda public services
construction heatth
manutaciunng haspitality and recreation
fransportation Fersonal service
agribusiness amd natural fine arts and humanitics

S STHIVN marine scivnve

Phis sugeested guide s one of tour pubbcations developed by the Department of Agncultual Fducation, Coflege of Agriculture, The
Pennaylvanis State Universtty, as g result of a progect entitled “Career Fducation in the Naturs! Resourves.” The project was funded under 4
grant trom the Diviston of Vocatonal and Technial Fducation, Office of Fducation, US Department of Health, Fducation, and Welture.

This project srew out of 4 need tor materals offening strategies for implementing cireer devclopmient programs in the field of naturat
resdrees, & part ot one occupational cluster ares. Although there was an abundance of information concerning vocational development
theorres, there was an gpparent shortage of matenad offenng strategies tor implementing these theories inta operational prograsis. This void
Was causig consderable trustrat:on 1o practitioners who aere attempting to design and implement plans for career education.

The purpowes ot the overall propect were: (1) to develop appropriate curriculum guides in the natural resources sggestimg o
wquentiatlydeseloped education progmm offering career anarenes, career exploration, and job preparation, (2) to scquamt educational
leadership in sl states with the currulum taterialy resulting from this project and promote thewr use. and (3) to disseminate 1m the stafes.
vopies of the curnictbum mutertals produced n the progect.

Repronal Workshopy were held dunng May and June, 1973 m nine of the Regional Offices of the U.S. Office of Fducation m the following
crttes: Boston, Philadetpha, Atlanta, Chicago, Dallas, Kansas City, Denver, San Franesae o¢ Seattle. Fhese meetings were attended by more
than 300 clssroom teachers. gundance counselors, school administrators, teacher oducat. -+ ard state education department personnel, who
were acquanted with the outcomes of the project. reviewed the guide, and were instricte. e effective use and implementatson in a kwal
program. Participants made recommendations for improving the guide and for the purpose of 2oting the wide variations i nevds and practices
deross the country. T hese recommendations are reflected in this finsd document.

Oceupationa preparation programs at the secondary level are dedgned 1o asust the dtudent . converting his ovcupational preferences into
reabity, thgure 11 Specitic obyectives include beiping the student to: .

*1 Develop plans tor implementing his occupational pretetence, whether 1t be entenng aork or vontinuing on tor farther edboa oot «
trauning

3 Eaewute these plams by appropriate cotrse work and job expenence.

3 Obtasn entry kevel job Jkills and -of entrance into further education or trasmng.

The gundance program as well gs the curnculum, must recewve spectal attention. Students need to be reminded of the necessity o master
certin currculer expertiences tn order to be qualified tor employment. Those planning formal education beyond high school must be nide
awife of the requirements for entering such programs

Other currculum materials resulting from this project are:

Natura!l Reseuarees and Career 4 warcness
A Teacher's Guide for Grades N-6

Exploring Occupations in the Natural Resources
A Student Resource Guide for the Middle School

Natural Resources Technrologics
A Suggested Post High Schoo! Program Development Guide

Ds. David R. McClay

Professor st $lead

Department f Agricoltumi Education
The Pennerivan State University
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USE OF THIS CURRICULUM GUIDE

e paipose ot this caralum surde s e provide a model plan o betp pubhy hgh ook and gres vocatsnad-technical sohooks o sriate,
of evaluate and mprove. nataral resounoe sooupational prepdiadeon prostams. s duected toward and mtended 1o be used By achond
sdmusisteators, curnoslum planners, vouationgd st tots, soatisehsr s, and wdvisors vommative members. .

Flre soamde provides anst satlines wirh siggested behavsondd obged e, fearnimg activitios, and retetenoes, § swjtetue of carees cdication
CHorte dincussion of aceupationa oppostumiies, tacalty s student wiviees, e Tibrary and s tse; and o selected st of soienitic, trade. and
tevhnecad oo tios

Phe gunte provafes o starting pomt for school admtnistratons and feachers 1t offers ¢ carreutum plan whecl, wath the and of 4o advinory
M iee. wn e moadified to nect parteouler needs and obyectnes, perminimge admmistiatons and teachiors fo mutate o surreculon with
IMTGILEL GRGTLAmEs ahodt thett program mecting iy objectives Fhis cunde o be used 508 prepai dlory accupationst progtama, acvupatnnal
Work expurrenice prectants, and for uperadmg personiel. ARoueh the mdicated evel af distsection s high schood, the euthned anits can be
ased gt any erade fovel witere stadents can beaetst from thent Sofie atis niey I adapted tor uw m ttamng cmployad adults

Phe cunde serven o second purpose 18 edioates teachers oecause 11 ias s cobierem and aatBoftative sousce of mtormation which sstructons
ot aatursd resouroe proaiams amt departient ieads otten need
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Chapter |.
CAREER EDUCATION IN NATURAL RESOURCES

THE CARFER DEVH OPMEN] (CONCEI

the contial puiposes of cducatitn 410 to prepase the satne fo
dacept the weahity of constructive pathways to sdulthond, to hielp
them enter these pathaave saccewtufly, and (o swast themn m
tindany persoal relevance i the Bite options avatksble 1o them

One of the roals tonard whh the educationd o tem mus
direct el ae e pronade tar every suder: tiwe ooy 1o
daqquae the skl whah wedl dlow im0 make g hvelthood toy
el and tor tus tuture tanudy, regardicss ot the kevel st whinh e
Raves the abtnationsd sestesmt Sach skl ste not contined ta the
munpulative Kl they are sl those Iy whah e oan uw his
wapeluhtises i sctivities which contotute both 1o individual taltall-
MRt and te socket Vs famtenance and progress

foo make public education relevant 1o todgs '\ neede and the
needs of the tutuse. e shonl program should be reviewed. oo
Becomung ancreasngdy  evident tlut public education must be
tntwd gronnd the thenme of career development Only through
cantul eorploymens can our atizens acquise the selttultiliment and
tnancual independeme that e esential 1 g wund democrane
aNRTY,

Career aducation nog comprehenave, s senutic, and aobewave
Mlan of instruction that will provede cach student the afporfuniiy ta
Mait and prepare tor g meamngtul nd ity g foke g g sorkang
member ot socrety. A total career educaiton ettort provides
INMTUC o tor individuais gt cach dare i the Bitelong process of
vareer developmient  Por clementary and  swecondary  educanion,
erades Kaderearen throueh 12 the eftort must anclude 3 M ture
wp of buse dibieots dround e theme of Qareet opportumitios,
wumementy, and rewdnds it world of work ta elementasy
shoal, sudents are intormed shoit win people sork, the wade
fanee ol wbe i oar skt and e roles and nsguirements
myvalved. I the onddie whod sadents esploge wversd apecin
chusters of oaupations through handvon ovperence and  1ield
obwervation, s well as dassroom maruction They are asanted
slevting an ovcupationsd arca for further speculizanon st the
svambiary sohoof fevel In igh whool, cach student dold he
pormatted to purase fus whected occupatemal area, with any or alt
of three prawtesavely onented obotives  miensive job prepera
et {or enfry mto the world of wodk immeduately upon keaving high
shaed, preparation for techawdd postions theogh postaevondary
occupdtital education, of preparstion fof profesaond  wiseen
through coltege education,

Those students preparmg for  posisevondary  ovcupational
education or fouryear coflege ontry mud be provided with dusters
of ecepationsl ovperiences, including work expericive where
powble. with the scademsc sabpect sreas bemg related 10 the
professond arca for whah they are preparng. Students cnparing m
yeciized b preparstion must be provaded with baae scadennc
skills essentiad for fwrther odwcatin. Conwguently, every student
will leave the astem wub a1 least entrydevel i &ills and with
Gacility in hawe academic subpete sufficient 1o enahle entry o
furthes oducation,

Sound career eduvation not only provides job infonnation and
kil dewlopment but alwo beldps studonts 16 develop sound wosk
attitades whah imvelve the perwonal, paychodopr dd, socl, and
ecomumfe dgnficance of work, Fxtendve guidance and counseling

selt-awarenes and momatchme his ineerosts and dsilitees fo g nted
[TV

Fhe opportamty tor placement i an catny -evel podyor turiler
education i provided tor every student. hus, comprebenstve carees
cduocation mddudes 3 sequenttally developed  educaston program
otfering career oreniation. warect evphoation. and gob prepanstion
tor all sudents. A mapr benerst i that dudents performance m
bave subpects will probably anprove as the entire curteutum
Made relevant and more meanmptad by betng tocusad and anified
afound cateer cducatton. Intensve pundance and coumaling asasta
students m developmient of @B confidence and mature personad
attstudes. Guaranteed opportunity tor placement awures that the
oducational system will avwume seponubility tor the developnent
of every atudent, 3 gl provides visble evidence for accountability
n the program.

In summarny, carcer oducation v doggned 1o give overy
youngster 3 genume career chawee and the knowledpe and occupa-
eral akills Becessany to suppa it Carcer education s aet mesely a
sulngitute g Uvongtional educition ™ or “Cpenergd eduwegtion' of
“college preparatary education”. Rather, it i a blending of alf three
inte an enttrely new cumedlum, The fundamental coneept of carcer
cducation is that all educational experences  curcoiun, snstruc
ton, and counshng  should he geated 1o preparaton for ear
nonue independence, personal tultdiment, and an sppreciattan of
the dignsty of work,

CAREFER FDUCATION IN THE SFCONDARY SCHOO!L

Fhe carcer development program af the woondary sotiool fevel
woexploratory and preparatory o sture. The progrsm sasts
sidents It convertmg they venalronad prefereme Mo reality.
Specifc obectives are:

. To explore in depth and train in 8 wlecied occupational
cluster keadmg to entry-level shill in one accupational area
amd proveding a foundaton for further pragres, keaving
apen the option to move between clusters # desired.

To inprove performance m basic subect sreas by making
the subpct matter meaninpful snd rodevant theough
unifymg and focoang 1t ground a carcer development
theme,

3. To provide guidane and counmeling.

3. To asnnt studenty in selectung an occupatwonal
specialty with the following optioas: intensive job
pfeparation, preparation for posteecondary techaical
progams, or preparation for 3 fous-year collkege,

b, To prepare fir employment and/or further educs:
thon.

¢ To insuse phcement of all stodents, upon eaving
schoud, in:
t1t ag0b
(1) 3 pintaequndaty  occupationd  educstion pro-

gram
€31 a3 four-year college program
4. To naintain ansually revised records of all termnates and
gradustos in order to twr the resudting isfarmation for

re

Mmukwﬁdtaam&ﬂ@m&m program rovision gad EnpProveitent,

)
v t
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Fhic purpos of this curioulum gusde s to suggest s madel plan
tor awvondany schaods and nes vocational techstoal scoftands to start,
wr ovalugte and unprove, catevn vdtication i the matural sesoutees.

QUEUPATIONNS IN NAUTURAL RENMOURCES

Natural resoitroes are alf of thow naturadhy occurring materiah
ot pature having human utsdity o value. Hie fern natarad resotiroes
i dudes, ol ther fomie, il water. s pdant e, non ngnan
anutal fite, sunhzht, minerals, and onnerad tucks. and space on Land
AN cheatt st faces,

fhe Punel on Saturgd Resounces Scence of the Natwonad
Rosearch € ounctd detines romeswable mattral rosounces as those parts
wf MRS environment that e uwtul to tum and that, thoogh tad,
have the potenntial of bene nontamad of amproved in quanty o
quality or boveta.

Some naturad  fessutoes are ponrenewable, The mnerdd
matershs awhich make up portons af the essti's caust, wheo nnned.
wannot b pepleced or scanmabated apamm at any toresecdble ime in
the tature Space ot Lind o anothes pog-renewsble resaurnce.

Preniamds apout tdural TOsHECes e ttowife 41 8 tremendous
rate By the yoas 20, tmbat needs are aevpected 1o double and the
demand o owater sl imple. Water connerviut ad mangeement
witl Become a e smportant and arere peeple will et belp with
the tash ot prdentiv swngemye the water Demand tor outdoor
feafosihent LS maredse s et as ctelit-told by the year o,
These trends all mean grorcased cateer oppertuntties for prepared
wdisabigdy With the presctt comaimettt to environmental im-
provement, thete i bhely o be aorapid clunge o previous
employatent treads monatacad resotrces wcapations, e etfecivwe
demand for shified wothors and rechpotans 1 gaaat the professonad
Wt her cadn B oanpected 1o ree partsoadarhy rapadis

Asery the sagitads of trends m employ coent in saturad fesougoes
acenpalte s 1 the federal budpet Bt tincad soar 1972 10 mctudes
tederal enpondtures m the fatural tesdices cateeory of 4,24 bitfon
dolars as compared e fiseal sear 1970 a0 taal outlsy of 230 bithon
Julare and fiseal sear 1N aatlay of 168 billea dotlana! These
tipares dov ot annhsde evpenditures of 333 mudlion dollars under the
catvzory of aptcuituse and rural development tor aeriouitenad Lind
and wates sosettor Pewtants The tedersd povernient’s stated
cemiiment to cmaroamentad improvement keads o the evpecns
Bon ot 1 conted upwand end o evpendituies tor nataral
tesrttrees dndduded i the projected tedetal ouslays sre tands for
seatife for sasfe trestment tactiinies. Tramed sorhers and tech-
i astis Wl be needed fo operste those plants,

State and bwad povernment evpenditgses tor fatural resonroes
programs fuve heen e and this trend iy e\pcc;ed o contmw.
Ihe 1971 Munpower Keport of the Proewdent= andicates thay
hetween 1957 and 1969 there was g 3 percent moreawe in the
number of propk empiosed byt tedersl government an natural
Tesotifors oo tationa, fn that ame 12yeor persd, there sacg 82
Perienl crcdse i cImployinent s atarsl rosources socupations hy
Aate goseenareits tid 4 68 peroent ancresse moucl cnpdos meng by
TRV FUTIORY STETTMTE 2N

Husnew and mdusiry also are reacimg to the publiv's demand
for eavisonmental improvement, and wifl likely icrease employ-
ment 8 natural resciroes awupations. for esample, thore
iRcreastng prosstire fof rehabititation of swrip-mined land. and this
generates o demand for techniciuns. Fnactment of sediment control
ordmances by the dates will inean that developers and buslders will
need fo employ prople tramed in certain avpecty of natural
B Slasgeient,

T Gevntve Office of the Pressdent, OFtice o Matiagement and
Budget. Fhe I 8. Budger m Bewf, Fncal Yewr 1970 January 1971,
1.8 Government Prgtme Oftice, Washagton, 1 pp. 36-39,

2United States Departmemt of Labor, Mepower Report of the
Prevident. Aprd 1971, US. Government Printing Office. Wadiing
ton. 14, pp, 166-170,

Ix tasiod  dosonpiions of wledtad ol sathin each of twe
aatural sesourees oconpationel ancas e prewnted i the pubiia
thott, P aplonng Oceupations i the Natteral Rewnerenrs, A Student
Resouroe Guade tor the Maddie Schoal. 3 was not feasthie to itnude
dosctiptions of the job dles i thas publicanon. Rather, an attemy
fras aeent nrade $o st gob fitdes for cach fovel of coiploy ment witlun
ca b natural resouree occupational area. The Tt that follons ha
teert yheched y cdacsion and by emplovers. The tittes difter
witie geapraphic arcas, and migy be sibject 1o chanpe as wosk
vhanges and e positions afe created

AR

Fary ovel
AE Pollution Contiod Worker
Skithed and Fodhnical Level
Arr Monitoring Technivan
Smoke foster
Comphance Section Fechnivian
b ngaweering Section fechakian
Froteswtonad § evet
A Pollution Control Supervias
Arr Pollutaon Control Meteorakoent
A Pollution Controd Cheming
A Follution Control Pngineer

HisH

Ity §oved

i ist Hatchery Worker
skifled and fechnngd Lovel

fivh | smer

Frog Larmer

Athgator barmer

Crab b armer

Conservation Patrolman
Protesstonal 1 evel

f-1sh € ulturint

1 ash Hlarchery Supermtcndent

fadieries Scienting

FORFSIRY

fnty 1 evel

iree Plnter

free Pininer

free Sprayer

{rec Surpeon’s Helper
Skifled and Tedchaica! fewt

§ orestry Aude

§ orest fechaian

Waoads Supervisor

§ orest Nursery Technician

f-orest Cruiser

Logging Operations Inspector

Forest Warden

Stnoke Jumper

Jumpmaster

Suppression (rew Leader

t'ire Lookout

Vire Warden

Vire Patrolman

Forest Fire Fighter
Professional Level

forester

Forest Fatomologict

Conslting L osester

fForest Faaminer

1onest Supervisor

Reseasch Forester

Fogest T'nglaver

Forest Fealogist



forest Raneer
Selveculturain

LAND USE PLANNING

oty tevel

Sumveror’s Asaatant Rodiman

Survesor's Awintant  Chanin
Sktlled and Tedhnwad tevel

City Planming \ade

Urhan Planning Technicuan

- Joning Inspector

Zoning Technoun
Protesstonal §evel

Chiet Planner

City Plsnnimg b ogineer

 rhan Plannes

Regrongl Panaer

fand U Planner

Architectural P ngineer

MINFRAIS AND MINERAL FUELS

Fatey {evel
Minine Area Kestoratson Waorker
Skilfled and Fechmical evel
Open Pit Mine Conservation Inspector
Mining Areg Restorstion fechnician
Soout
roteswonat L evel
Petraleum Geologin
Minceratogiat
Ceaodogint

RANGE
Fnrey fovel
Peat Contrl Worher
Spayer
Skitked smd Technwal fevel
Range Ade
Ranue AHotment (Mticad
Runge Tedhinnian
Professonal §evel
Ruange Manager
Runge Conwrviationiag
Runge Svicntnt

RECREATION

fatry Lovel
Grounds Keeper
Park Caretaher
Park Worker
Skiffed and Technieat 1 evel
Revecation | g Manager
Dude Ranch Manasger
Hunting and Pishing Guide
Recreational Development Techaiciun
Fish and Game Club Manager
Winter Sports Manager
Skt Putrolman
Waterwavs Patrolman
Professionsd Level
Pask toreman
Park Naturafist
Park Superiniendent

sOIL

Entry Love!
Suveyor's Assistant  Rodman

Surveyor's Asistant  Chainman

Skited and Dechingcal |oevel
Sail Comervation Asde
Sotd Consetvation techimean
bagineering {echnictan (Soit Coniservation )
Protessional Level
Saril Scienting
Agrogealogist (il smupper; sofl surveyor)
Sol bertili ¢ Fapert
Soul Hacteriohging
Saoif Conservationist
Dramape Desgn Coordinator

WATER
Inrry Level
Water Fabter Clesner
Wastewater Disprosal Worker
SKithed and Technwal Level
Basin Operator
Irrigator
rrigation Techaician
Watershed ender
Public Health I aginecring Aide
Sanitarian Aide
Water and Waste Treatmoent Plant Operator
Stream Sanitation Technwian
Oceanograsphic Techniciun
QOcean Water Pollution Techniciin
Oceanagraphie Laborstory Technician
Protessional Level
Drainage Design Coardmator
frrigation Engincer
Limnologist
Witer Quadity Chemist
Gealogical Qeeanographer
Public Health Bacteriologist

WILDLITE

Fntry Level
Game Fram Workes
Skilked and Technicu! Level
Gamakeeper
Wildlife Conservation MVicer
Anintal Shelter Keeper
Wildlife Technician
Game Warden
Game Propagator
Profesional Level
Wildtife Bilogist

Graduates of this vccupational proparation program may bhe
espected to accept skalled worker positions. Some people with
espenence may enter the technival posttions. §t s assuned skifled
employees will advance on the job to higher positions as a result of
sapeesience and furthers study .

After a naturd resources program has beon et blinhed. it is
reconttended that additions) in-servive education courses be estals
Hished for the graduates and other interested adults in the evening o
at times when they can take them without interfering with their
wark.

This progrisn is intended to provide the education of skilled
personel who are capable of performing many tssks requiring
special skill, and oho are confident in thelr abilsties. education,
conipeience, and judgment.

Adnanistritors, tea hers, and puidance counsclons planning 1o
mittate o uatural resources cxploratony and preparstional program
should be uware of Gw speviad abilities required of slifled workens
and wechaicians and the natire of the tasks they may be called upan
to perform,



TYPICAL ACTIVITIES PERIORMED BY NATURAL

AIR

FisH

*.9
.

e

RESOURCES WORKERS AND TECHNICIANS

Inap ot cadustral ates, enforce laws  concerning atr
pollution shatement, meestipdte complaints.

Asist engimeers with proparmg plans, tesing equipment,
and selecting monitoring focatios Condunt s quality
tests in 2 Laboratory,

Maintain daly records on results of air quality tests
Assist with the operafion of air quality monitosing
system statewtde or kcatly.

Conduct demonstrations of aif Monitonng equipment,
work with the seneral puldie,

Muintain o hibrary of techmeal fiterature and provide
meteorologivad advice and operate @ program for the
prevention of gt pollution emenences.

Work with ndusry and municpaltties to abate air
pollution, Measure pollutants in smokestacks. Testify
cottf ! ot hepal disputes.

Care tor snd feed fish at 4 tish hatobery; prepare tanks for
wpawne and Jean tanks; ove o the fish spawning
actvitios: repulate ank envions ‘ttd wnt fish accond-
mg Lo stze. calor and spedies.

Operate futchery equipment and facilities such as pumps.
sieves, serdtors, mowers. trucks, ponds, tanks, dams, and
TarcRiy e

Count tnh, take fich orders, load tish for transport. and
deliver them,

Schedule truck shipmenta.

Watch for discase symptons: airry out prescribed treat-
menis,

Mainitain propagation records,

Lw sientify fechniques to study the life cycles of tish.
Study the natural habitat of fish, includmg natural tond
suppies, shelters, and natural enemies.

FORESTRY

oo s o =

Mark, cruise, thin, and prune gecs.

Mant trec wedimgs,

Patrot for tires and fight tires.

Observe. measure, and srite down isformation. such as
the kinds of trees, how much lumber certain groups of
trees wifl produce, death rate of wedling trees, ete.

Use staff compass and chain for measuring and mapping
dreas, ’

Fnforce rules and regulations of recreation areas and
snswer questsons about the farest and sis wildide.

Collect and report on the readings of instruments, such as
the rain gauge. thermometer, stream flow recorder, and
suif moisture guuge.

LAND USE PLANNING

- i.

Review applications for building snd us penwits for
conformity to regulations. Investigatc land and buikling
uses Tor sufety and compliance with existing laws.

Awast in the collection, organizitjon, and analysis of data
required in the developmemt of sow plars and zoning
regufations,

Work with huilders and other hnd developers to utilize
resudts of research projects.

MINFRALS AND MINERAL FUELS

talorce open pit mining laws, I'ill in and dose old mines.
Help miners stop polintion. Werk to siop mine fires. Make
sfream surveys to see that mine deinage waters aro ant
poliuted.

RANGE
i,

A

Amist peclogivts in determmning srcas having potential
sottfces of mineraly of mineral fucl and m ostimating
quality and quantity of depusits tound.

Cheok favilities @ pas and oil (el to see that they
comply wath regulations. Check (o detennine that s and
oil by-products are not potluting kind or water, Cheek for
fire hazards,

Determine the number and appropriate type of fvestock
to be grazed and the best season for grasmy.

Restore deteriorated rangelind, Mamtain soad and water
conservation practices. Plant grasws and trees. Control
brush and predatory ammals.

Operate furm machinery, cheek fences, tight fires, and
work on {ie prevention programs.

Maonitor drush coatrad and brush removal programs.
Assist the range manager to establish grazing plans.

RECREATION

~F s
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Supervise the operation, mamtendnde, and appearance of
public arcas,

Carry on daity maintenance asks (Lndscaping and other
culturasl practices).

Assst in buitding roads, campsites, trails, and other park
facilities,

f'ntorce safety regutations fof public well-being.

Act s i guide and/or patrol man.

Supervise the operstion of 3 campground,

Offer assistance in sport hunting and fishung; advise the
hunter in his selection of equigpient.

Fnforce swimming. fishing, and boating aafety laws:
investigate water-refated sceidents,

Assist in the application of sail conservation practiees,
Conduct demomtrations and tours on sotl and water
conervation,

Advise and st Lind owners and  funtagers in Carrying
out «il and water consesvation plans.

Gather and aswmbie information fram tarms, franches,
municipal watersheds, construction sites and other oca
tons on past and present fand use, apparent water
mamgement problems, and wverity of erosion.

Help dewelop inventories and evaluations of natural
resource data,

Assist the Soif Conservationist in prepuring conservation

plans.

- Investigaie sources of water pollution in watershed areas.

Operate equipment to determine pollution levels. Advise
on corrective meassures, Suhmit reports as official records.
Conduct technical surveys and field investigations on
water supplies for usc in connection with current sad
future neods.

Make safety inspection of reservolrs, chock water flow
into and out of a reservoir. fssue water use permits and
fivenscs.

Check wells for quality and safety: isue permils fof tse
of walef. Advia on how to prevent sad/or remove
poliutants,

Maintain and repalr water freatment equipment: read
meters and gauges and record dats,

Asstst in the study of the oCean custlents, movements,
shorefines, and marine life.

Control gates and gate and needle valves in aqueduct and
dem to regulate flow of water to maintain reservoir
clmation, irrigate ficlkds, supply water power (o operate
turbines in bydroelectric piants, and for lood coatrol.
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I Kaise g burcds aid other waldhte

2 tiather epps tor artitwoad meuhation, and transfet vt
fo rearime pens.

Lo Release amimals and birds i desynis . od areas

4. Lahe gane counts, determine game hest suted for an
ST

So Frap game i overslonhed dreas

6. U equipment to plant, tertthze, and cultivate cover and

ERIC

Aruitoxt provided by Eic:

field crops, Prune tices and shrubbery an pante oever
LI0dN.

~

.
i1

13

Matam tarm machmery, buildmgs, and tactites,

Patrod assdgned ateas to provent gane Law violatons,
fnvestigate seports of fish and gaine Liw viokitions and
e warnings and vitations,

Work with the pubbc to eyblon fish ad pame laws,

Asstst i the collection, otgamzation, and analysis of daa
reauned tor wildlite research,

Cliech Bunters i the freld and operate game e Sme
stations sfong highways,

Give comervation lectdies to camps and sebe 5. pve
FEATHFTUREERI AT TN PR T 205 3



Chapter |l.

BUILDING A COMPREHENSIVE PROGRAM
IN NATUKAL RESOURCES

GENER AL PROGRAM CONSIDER ATIONS

A matar component of career eduacation s wvcattongd skili
tramte that provides s adents witl apectttc competencies regqusred
fof suvcesstal entes o reentry o the occupationat world, The goal
ot thiy component o o aunemze the guabity, appropristencss,
varicty . amd devels of vocationst Wl sammge from which the
mdwvadual can choose Such tainmye mus be demanstrably refated
to eninting and antapated sccupational openings and orzanised
wab s that will sliow taanae opportuntties toocstige with the needs
af awieiy,

JOB OPPORTUNITIES

Many  atote educaton departments gaembie bibor muarket
mtorma g whh n valuable 10 o school disiricts and otier
ovetpational franmy spencies that can be tsed to imprve decsions
seganding long tanee pleneimy of occupationad Preparatsm programs,
Write fo the State Director of Vocylionad Fducation i your state
tor this mntormation, :

Beomust be emplasized Ut state fabor market mtformation
doses ot peplace udement on the part of Lcal program planners,
They will need o bas wate sunpower information with locally
developed or Anown data, Bath sources of mgormation should form
the hasus tor evgfugbing the direction of enimg and planned
provgrams

Phe tollowmyge deps may be cmplosed to survey hval qob
ppariumies in swhected naturad resotirees occupationad arcas, Sinee
tetry mdes o conudered the masvimum commuting distanee tor an
entry fevel job, the survey conviders supply and demand data within
4 So-mike radids of the school,

Lo Ueang g mup of your state, draw o circle tuvmg o Stemile
radwus with the center ar the proposed school ste.

{ang wdostraat directories, trade directortes, state and

federdl dwectories, town  directories. telephone  direce

fores, and personal directories, make a fist or card fife of
mapor state. federad, and private employers of workers in
tire rdentefed matural resources areiafs).

L Interview the potentisl employers of natdral resources
workers.

4, Prepare a table Insting the number of full time and
seasonal employees by worker or sulemanagerisi fevel
position, and job classifiation.

5. .Prepare a table fisting the number of full time and
wasonial job openings by job classification in the survey
areae fop each year, for the nent five yews. Nofe that
population increases by sbout 27 annually and employee
rarnaover i about 1F annually,

6. Prepare & table indiciting the enroliment the class in the
idenntied natursl resources occupational area shoudd i ve
euch yew for the poat five years, Double the employment
apportunity fiyre found monumber five (8), hecauw 807
of the students taking an occupational prepasation pro-
gram are not emploved 1 the occupational areq im-
mediately atter graduation, Deduct an appropriate per-
centage for that portion of the suorvey srea (S0-mile

1
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radius) that ik overtapped by 3 dimifar natursd resoufes
program in another school,

¢/

7. Would enrollment potential, based on b opportunities,
sty g cotrse i the selected nasiral resotisees arca at
the proposed sehool site? An emsoliment of iwenty
students s constdered 10 I the mirmuam numbes for an
occupatenal preparation program,

FACULTY

The effectisencss of o naturad resaurees ocvipational prepars-
tron program Jdepends largely upon the evperiene. educational
hackground, and persanal qualities of the faculty, Instructors in
natural resources require advanced protessional preparatson i the
dreas they are to teach, With few esceptions they should hokd at
least o bachelor's degree with magor emphasis i agncalture andjor
aatural esources amd vovationel education. Phey siuoadd have ad
CAPRHICRCE 1 J puvesniment dgenicy of other oneanization directly
rebited o the natrad resources. This hackpround contributes 1o
their undenstanding of vocational objectives and  instrac tionat
requirements, | acelty members with both o theoretical and
practical background can bring 1o the program the enthusiasm and
apprecration for narural resources that are essential 1o the program’s
UL,

In an oceupational preparation program, these shoald v a
wam approach to teaching, with close Haison mamtamed between
the various staft members. Coordination o clawses should v
discttssed at staft meetings, Fvery classtoom teacher tn every antifse
should emphasze, where appropriate, the career imphcations of the
substantive content they teach. Such an approach can give meaning
and releviance 1o otherwise abstract avademic subgect matter,

Another member of the team should be the librarun. The
librutian should be included m saff mectings and curtrctlum
discusstons whenever possible. This important two-way communea-
tior will inform the librarian and the teachers of new materials which
are avaifable.

The phikwophy of the team approach is to cemphasize the
integrity of the program. The aims and objectives dre to give every
student & gengine career choice, as well as the micllectual and
oceupational skills necessary to back it up. This can e aecom-
plished best when all educationd experiences  curriculum, instruc-
tion, and counseling are geared to preparation for coonomis
independence, personal fuliiiiment. and an appreciation for the
dignity of wosk.

The iestitution must insuse that its faculty workload pemnits
time for indivitual and departmental activities as well as the
supesvision of students on the job. Faculty members should have
appropriste training aids and supplementai material for their
respective courses and a working knowledge of what others are
teaching in natural resources, agriculture, and selated course
conient,

Not all of the units recommended in the program of study for
4 matural resogrees occupation curriculum necessariy require thas
stdf tramned in natural resources teach them, Ofven faculty from
other departments might be better able 1o teuch . pasiicular class:
units dealing with soil might be taught by the ieacher of agriculture

or earth sclence. Units in plant and animal scien s (forestry, game

propagation, etc.)couid -be taught by the blology metractor.
Other potential sousces of Instructions! sssistance might

e



modude practcgd demonstiations by resausce persans trom hooad
aatural resoufees ageioies and selited practinoners

Faculty  incmbersy should be encotraged 1o participate in
wivittes and ongazanens whah kad 1o personal protessaonad
development. through oftering releawd timie and linancad asistance
for m-service tramng Lhe m-wrvice traming program should be
developaed 1o atrenethen indivnfugl weakneses, One teecher may
profit more fnom samner employment a esdusiss s winke anothe
should  attend  formal classes, Mamntammng  cdose contact wath
practitioners amd curtent fterature 1 the treld through specuat
metrtutes and conterenves shodld provide g b for constant
updating of nuaterwl tor ther courses,

STUDENT RECRUITMENT

While 1hie cftes tvencss of s11 occupdiiond preparation program
depends greathy upon the guality of the faculty. the program’s
ultiste obgective v 1o produce  high gquatity  graduates 1t
ewentisl, theretore, that the students entering the program have
certam mnterests amd capabubities and that they enhubtt evidence of
maturity and seriousness of purpose. o permit students to enter an
vccupational progran without certam mterests and  capabnbies
wvites fatlure ot the student or of the program or both, catises
digllusonment of students and thewr Tamihes, and w2 disappomt-
ment fo the whool. Al students and taculty should be imformed
about the program and the opportunity 1t prosides to prepare
stitdents tor natursl resouree occupations, Active recruitment will
encoungre students to apply for sdmission to the program.

Ihte decwion 1o enter the program must cefect the student’s
destre 1o undertake o with a knowledpe of ity mature and it
potentutl contrbutions 1o the student’s occupationat aspicatsons. [t
1y mmportant that students:

1. Want to epter the program.

Y Aceept the fiet that 1t providevan opportunity to prepase

them for the occpation of their vhoice,

3. Reahize that supervised occtupationa] work experience is o
necessary and importam part of the program.

4. Are wilhing to devote the time and energy required to
undertahe the program moefuding the supervieed occtpa-
twnal work experence.

§ Regsonebhy eapect to secure emplovment successtully
upost eradudieon, of to underlahe g fechmosd or protes
siemtad natara resoufes curreuliom.

A penontal mterview with ol applicants to the program (8
recommended. ydenoe of mterest i g natural resources ovvupation
ay beat be deterniined inan mierview

Counschng students for natural resources caseer educatio: must
be huased on the evatuation of alt the pertinent information o Jadabic
and the sudgment of the gutdance personnel of the whool. Th . terest
and aptitude for the natural resources occupabion esch - udeot
aspreing to enter should be carcfully evaluated.

TEXTBOOKS, REFERENCES, AND OTHER
INSTRUCTIONAL MEDIA

Testhooks, references, visial aids, and other nstructional
resousces are important tools of the teaching profession. They must
be reviewed, supplemented, and revised constantly to reflect new
developments and trends particulardy thow bdeing adopted by
industry and public agencies Teachers should be aware that there is
often 4 tme-dag of several yean berween research findings and their
apphcaton and adopison i practical setings.

The suggested tents and references fised for each unit have
been caretully wlected for appropriateness. It should be noted that
any hist quickly becomes oudated and a teacher must evaluate new
material regulasly,

Before andertaking & program 18 natuigd resources or sny uni
contamed m thie putde, 1t s urged that the mndractor become
famifiar with the teants and references fisted here and any new ones
avatlable. The instructor diould alio study noo-text material such as

%mm«m The instructor will thea beina

Q
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posstion fo whect test materals which serve his particular needs best.

Departures from teaching the traditionad courses gre creating a
need for new and ditferent books and reterences, In many cses, it
will fw necessary for the teadwer to develop s own teaching
materitds, 1adss may be necessary for students to read trons nueny
difterent sources tathes than to have one aawigned 1o,

Students should be encouraged 10 use the hbrary to ook up
materials and to become acquainted with sources of intormation, In
& chanpmye technology, Knowing how o find mtommation s as
mportant as Anowmyg facty, Some cliess assignments in the bbrary
4re necessary o tamifianse the student with its ase. § e sucoess of
the araduates of this program will depend o Lirpe measure on ther
abhity 1o keep sbreast of changecin the tield.

Viwal aide are of magor importance o maay  teaching
staations 1 they are effectively used to complement and supple-
ment clisoom and kboratory espertenices. An snstructor shoudd
wlect those visuad gids which mect his teachmg obgeciives. Al visual
ands should always be previewed and should te mieprated with
cotrwe muterud,

Innovative instructional  techniques should e thoroughly
studied and perhapy tested betore being ased, A flexible program of
considered experimentation will often add mew dimensions to old
courses and dewelop improved teaching methods, By expermenting
on a hnuted basis before full implementation, the nataral resourees
currtcutum witl not be seriouddy imperifed by nmovations that are
good 11 theory hut poor in practice,

LIBRARY

the rapidly evolving trends and developments in career
cduvation for matural resources make the library 3 mandatory 100
for the program's students, Classtoom  work should ety on
library-oricnted study s that the students become intimately
avquatnted with information resources and thers uwe. Thisesperiency
helps the student develop s professional attitude and will serve the
indivedual in good sicad Later as & practitioner.

Most mstructons have office libraries from which they may
wieet materials for smudent conferences or for personal oan.
However, a central libtary with accessible catalogued reference
materialy is essential for contrlled and ordesly student uwe In
addition 1o referenve books on all important aspects of the
devetopment. mumntenance, protection, and recreations! utlization
of natural resources, the library should contain current magazines
pertaining to naturad resources, bulleting and mformation from the
fowcal extendon serviee and other governmental ageacies. and a
wealth of trade and commercial literature, The Ubragy should have
encyclopedias available for quick reference and should mamtain
index material wuch as educstional indives to aid stadl and students
in locating recent material on specific subjecte, Appendices Aand 8
provide lists of suggested materials,

To mnsure that the central bbrary maintains the most up-todate
materials, the faculty should keep the head librarian infurmed of
new bouks, periodicals, pamphlets, and other information resources
for possible acquisition.

Similusly, the library «taff should wupply the faculty with a
periodic list of recent acquisitions. complete with call sumbers
Technical and trade journals should he circulated to the teaching
stafl or placed in a reserve area befose they are made avadlable for
general library ose.

An mstructional media center should also be a libvary resotiroe,
Both fibrary and staff representatives should review and evaluaw
visual aids as they becomw svailable fo insre timely and pertinent
use in classroom situations, Referenves which appear after ench unit
in this giide should all be induded in the fibsary,

ADVISORY COMMITTEES

Advisury  comtniftees can assist ke secondary  institution
adminsstration in plansing and implementing nasturad resounces
programs fo meet the objectives of the mststutum, the student, and
the communitv.

occupational programs should include representatives of employers



and public employment services, signtific o ted 1nical socetes and
saaetions @ the field, snd Knowkedgeable civie leaders who meet
with and advise the povuahists on the schoud statt, The committee
nurmally consists of about nime o twelve members who generally
wWrve for 4 one to 11 2e year penad. The head of the institutton or
the department hea o ordmarily chairman. Members are apponted
tor retuldar terms, whgect o reappomunent, and membership should
BOLATE S e enaerienoed adv nods are present witl some new ones
cach term, 1t should be remembered that advisory commuttee people
are busy , theretore, nwetmgs should be calied only when committee
dotion can best handke a spectic task or prablem,

Letters of appomtment should come from the chicet school
admmnistrator. While the committer functions without legal statas o
powers. it can provide mvaduable assistance to the institution by
daisting in 4 feasthabity  study of praposed new  educationat
programs, by provading support to swhool sdminstrators i obtain-
g appropriations and state and federal support to finance the
programs, by assisting in the location of work experience stations,
by survevmye and defining the knowledge and «kills needed by
natunal resource workers, and by asasting in the placement of
praduates (an gobsy.

Fhie purde, designed primaedy tor planning and development of
programs i hichi witouls, can b usend by the advivry commadied as
4 starting pomt, moddying it 10 meet hwal needs. The units
sgrested n ths guade can abvo torm the hasis for courses 1o meet
the requirements of employed sdultc who wish to upgrade or update
ther skils and technical capabilities. In thix way the school
admunistration, with the help of the commitice and special
consultants, can effectively initiate the needed program, quickly
develop it 1o g hugh fewel of excellence, and mamtain its timeliness,

SUIENTIFIC AND TECHNICAL SOCIFTIES
AND TRADE ASSOCIATIONS

Saentific and techmeal soceties and trade associations are an
mportant source of mstructional materials and other henefits for
faculty members and students, These sovieties, in their pubhcations
and at meetings, provide contmual exposure to the most recent
developments tn the science and related technologies, and probably
erve av the best means for helping persons keep up-tordate in a
paruculer phase of science.

Less conspicuous, but entremely important, is the support
wiich societies may give (1) in helping to develop evidence of the
feed for g tramnyg program: (2) in helpmg to promote the program;
(33 1n enlistng members' support far the program; «4) m helping to
provide wark expenienice for students; and (5) in helping with the
placement of graduates,
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Assoviatons and sucietios nay supply resattree peaple 1o speak
to classes. They abso may serve as hasts to stadent groups on tield
tnps to study specitic phases of the industry,

Feachers i techmical programs should be emcouraged to
become active members of scientific and techneal socicties in order
to keep abreast of new dewclopments in the technodogy and to
beconte acquainted with the people in the community who are most
duotively interosted in the field,

Fardy i ther studies students should txe required 10 become
acquainted with the literature and servives of scientific and technics!
savteties, They also shonld be encourgged 1o jom those which ofter
student affiliate memberships.

The following is 4 selected listing of some of the organizations
and associations which are pertinent to natural resources. Complete
addresses are flisted in Appendin ¢

Air Pollution Control Assciation

American Congress on ) sveying and Mapping

American Fisheries Society

American Forest Institute

American Forest Products Industries

American Forestry Association

American Geolagical Institute

American Geophysical Union

American Institute of Planners

American Meteorological Society

American Petroleum Institute

American Pulpwood Associstion

American Society of Photogrammetry

American Water Resourves Association

American Water Works Assaciation

Assciation of Interpretive Naturalists

Conservation Education Assaciation

Ecolomcal Society of America

b.atomological Society of America

Incinerator Institute of America

Institute of Environmental Sciences

National Assovistion of Sanitarians

National Coal Association

National Parks and Conservation Assaciation

National Recreation and Park Associution

National Wildlite Vederation

The Society of Americun §-oresters

Sactety for Runge Management

Sait Conservation Society of America

Sl Science Society of America

Water Pollution Contro! Federation

Wildlife Management Institute

The Wildlife Society
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Chapter lii.
THE CURRICULUM

CURRICLEUM CONTENT AND REE ATTONSIRES

s corncutum sde outlines units of mstrdctton base to the
propatation of ndiaaduads tor cmploy ment i naturgd resoufoes
occupations  The unite of istractton outhned m Chapter 1V are
afmtzed ground the naturad sesoutoes oocupationg aredas of gir. fis,
topestny . tand use plannmg. mmerads and mneral Quels, rangee,
weoredtion, wit wated and wildife

Fach untt may be merchanged, added to, or delfeted. { nis
sticht g “Nout Conservarton.,” “Frration Water Management.” and
“Plinminge aimd Zonme, " may have anplcations tor moere than one of
the wn maturad resources ovcupational areas

I sudents gre 10 have access o dareer educatson that s
purposetul, continung, mdividualzed, practicad and attanable, then
the whool must teach Contrses that can be dsed 1o hest meet specife
sudent needs and aspirations, communtey development, and Lubor
tirhet nevds. D he aenibusiness and adtaral resources taculty asasied
by the advisory committee members mua select appropriste
uistructtonal umite fo butdd o course ot sudy wWhich meets tre
accupstional needs of the studentsand the commumty,

A course of study for g cling tlut micets five times per week
during o nine menth sehool yeur may e organized o mclude from
tve to bt matructional units, Fach unt should contribute the
manimun intormation, vet dovergyd with other units o an appro-
priste sequence i order o establinh a well-rounded curnicutum. The
untts also My be dsed 10 quarter of semester aourses of sngly as
mint-vourses of Modules.

Itoss enpevied that these umt outlines will be modstied in somge
messare 1o il the neads as detined by local advivry commitices 10
emphawze the mporiant chara teristios of natural resources and
avcupational apportuaties o she regton. Members of the advisary
coptitice, especiatly those reprewntete employers, can asast the
taculty i counwhineg and surding ech sdent in attaining his
mdividual voals by recommendme the partscular units and practical
eaperrences requred for i career development, e tme 1o e
went on eachi, amd the Lboratony factlities. equipment,. and
tentbooks o0 be uved, Howewer, the implied fevel, quality, and
completeness of the program should not be compromised.

Fhe saryme abalitios of students, the varving kevels of cone
petence required 1n different occupations, and the varying tacitities
and resotitoes make it difticadt to establish a fixed time fof any unit
of instrgction,

NATURAL RESOURCES MECHANICS

tducation bawe fo the preparation of individuals for entry
fevel poattons dedding with the nataral resotrces mvolves applied
mechanics dong with knosledpe and «Kills specific to each gob. bor
wveral of the astdral resifves occupations some competemy &
gecesary in aspife with and/or performing the common and
tmportant operstions or provesses involved in the selection, opers
tion, maintensnoe. and uw of power, machinery, and equipment;
the construction and mamicnaace of huildings; the instailation and
maintfenance of clectrical systema: the performance of the mechani
val avtivettes in soil and water management; and the sehection, use,
- sad swmEvtenance of hand and power todls,

MNNM..RWW?NW“: wepanite wHt
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of integrated with other natural resources units such as one week

YL

out of every three or (wo davs per week, fhe teatment of s
imstruction i up o the mdividugd mstiuctar, Many  eveertient
carinutum matertadsy i the sicdy of apocwdturgl and natural
resottrces mechanns fuve been prepared by commencidd companies,
state ediwation depariments, and apricaliune teacher cditcation
departments. Write the Parector of Vocattonal Fducstion in yours
state for g list of these resotroe materads,

Where highly competemt agricottutad mochanios st oty of
trade and industraad instructons are already offenng o 1o
develop competence in thew mechanmwal sicas, it s the natual
fesources nstrictor's  responsthifity  to punde sfudents o the
Appropriste mechanios untts or cottre offerings,

SUPFRVISED OCCUPATIONAL WORK FXPERIFNCE

Asupersised occupational work esperwencee proecan s g plan
tor student fearnmyg through coordipated study and cmploymient
experence, alternating pertods of attendance at school with periods
of employment in government business, or iadustry. The enploy-
mond constitties an eswentiy’ clement in the educational process,
The student™s employment sl 'd be related as clinely as possible 10
somne phase of the Gield of study i which he s engaged.

When a student tests hin geademic tcory moa work gtiation,
study becomes more tmeaningtul. The student fearn not only the
dpplicd  ewentials ot his knowledge and kil but alvo the
mportance ot relability, cooperaton,  and  judement g an
emplosexd worker i tus ciosen field.

Students career chodoes are stimualated and shaped by their work
vxperiences. Should they find sansfaction in their work, they return
to the classroam stimutated to learn as much o posaable about their
future carcer. Shoeuld they find through therr work expersence that
they are not fitted 10 4 speafic area of work, they may deade to
change their magor ficld of study . This decision may prevent them
from wasting their time and money on mssguided choices of study .

The mvtitupon should permit released  tme for supervised
occupationdd work ¢sperience programs. Students arv redeased from
schood early, of from study ha'l periods, o aifowed 10 carry lghter
class foads in order 1o work., Summer work eaperience is recome
mended and <hould be a mandatory requirement between the junior
snd semior year.

Specific employment is oblained, as clrcumstances permit, by
the school with the couperation of the student. The shool regards
the waek experience program as an integral part of the education
pravess, It is not to he regarded primarily as an caraing opportunity.
although all students while working are paid a1 the prevaiting wage
scale for tite job they bald, Work s closely suprerviced by the school
work program coardinator or teadher of natural resotsoes,

The supervised occupatioral work experiesce program is an
oppartuiity to gain directly relsted experiences which make the
student mwre desirable as an employee. Many stodents. as s result of
their wark esperience with a particalus establishment, have been
offered permanent positions with that orgasization upon comple-
tion of their sohoolding. Cooperating establishmoents agree, iowever.
not to make offers of employatent wiich become ¢ffective befure
compiction of the occupations! preparation prograny.

- Supn sed ocoupationat edacation yrogmams provide specist ————

opportunities for the school to maintam dlose contact with
employers m  their various programs. This contact becontes a



vauable two-way channet of communucation which helps the school
to heep sy knowledee of spectie emploser needs m the tield
up-tordate and ot the same time heep emplosers acquanted with and
ivetved in the program of the whool.

YOUTH GROL'PS

Youth group activily should beoaninteerad punt of the fedrsng
tor students preparmg tor natural rewsurces occupai.ons . Youth
Froup gotivitres can supplement the teavhing and make the program
more meanmetyl to the student. | carnimg to work waithm o group
structure i smpostant beatse these students’will become membess
of busnews groups, umons, cvic and social groups, The youth group
sotivity privides  the student with an opportumty for group
tdentty.

Several aational youth organizatians are desgned to promate
vouth leadersdup developmient as an integral part of vocateonal
currculs. Their overadl purpose s 1o gusde the students development
0 the voattonal, cvie, and occtpational areas. The youth orgamizas-
tons estabiph resdntic vavationdl gadls to improve communicstion
and detine the student’s roke in sovtety tirough vouth-planned and
directed  activities that emphasize individual growth and group
participaion. fhe ¥ uture amers of America (1 A s the national
organization for sudents i mbusmess and natural rewwrces,
theretore, 11 s discussed  here. Vodational  Industial Clubs of
Amenwa, Distributive | ducation Clubs of America, Future Business
feaders of Amerwa, ond | uture Hometmakers of America are some
o the aothrer you b groups whivh could serve this purpose,

Fra

Fie Puture Farmers of Amerna (1 1A, the national orgamzy
tion for students i agribusines and natural resources, includes
agricuitnrsl producuon, agricultural supplies and services, agricul
tural mechanss, ornamental horticulture, natural resources and
envuonmental  sowenve,  Jgrivaltural o products,  and  forestry.
taunched at Ranss City 1n November 1928, the organtzation has
contmued o develop rapidly. Active membership is 427 888 in
7.848 chapiors,

Fhe primary aim of the FEFA onramzstion 16 the developiment
of gpriculturd leadesshup, cooperatton, citizenshsp, and patriotism.
Other purpines include: rengethening tie confidence of youth in
themselves and thelr work; more intelligent choice of agriculturad
occupationy. amproving the rural home and its surroundings:

encouraging hrit  aproving scholandip, providing organized re-
vreational achivitiv, and supplemienting, by means of student.
initiated and student-dipected activities, the systematic mstruction
oftered to students regularly enrolied i vocational agricudture and
nature Esouees courws, For additiond information concerming e
o wation and administration of the FEA youth onganization,
contact  National Faecutise Seeretany, Future T anmers of Amera.,
PO Bos 15160, Nattonal FUA Centes, Alenandrig, Vingntas 22309,

SUGGESTED CONTINUING STUDY

A weondary whoo!l patusal resourees program cannot make the
individual proficient in all duties he may tw asked to perform,
Proficiency comes with esperience. practice. and further study of
specalized problems that may arsse on the job, #t s also impossible
to predict changes that may arise due to our clunging cconomy and
technology. Some form of continuastion of stady for graduates of
ovcupational programs is necessary.

Although the student can keep abreast of techniva develop-
ments an the field by reading current fiterature related to natural
revources, continuation of the educationa! process provides the most
etficvient and practical means for the graduate to add important
related areas of knowledge and <kill @ his initial preparstion. For
the individual not continumg format education in a post-wecondary
technical program of baccalaureate program at a four-year college or
university, an adult education program is needed. Supplementary
courses offered by the school have the advantages of systematic
omganization of subject matter, disciplined and competent teaching.
class discusson, and schedultng on evening of Saturday  hours
outsede of the employed graduate’s working day,

Some suggested continuation or extenson cousses fur pradu-
atex of ths curriculum are:

Personnct Management

Advanced Fire Protection

Advanced Surveying

Water Quality Control

Instrumentation and Controls

Favironmental Design

Soit Properties for Urban Development

Wildhife Feology

Fhe productive graduate worker will continie 1o study
throughout his career in order fo develop to his fullest capabilities
and to avoid technologival obsolesvence.
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Chapter IV.
OUTLINES OF UNITS

Phe outhmes of unrs wlhinh follow se insended to sagpest tin
veftfent wich mught be taueht m othe cuninulam  Hhiew untts of
mstrdcton e been desgrned to provide the tigh schodd student
witls hase bacheround mtormation o understamd the envirenment
i whah he will work, av well as provide for broad <kl tragun and
MNIMRIM c\Pentoe tevesary to e g productive employee in an
enfry fevel b In addition, thewe unss of matruction can provide
the educational toundation needed to undertake further study
throueh maerviee traiming, post hieh school techmcsl educatinm, or
enrollment in s bhaccalaurvate depree program,

in propatine these umit outhnes, wvensd tactors mtluenced the
finaf content
£, Ihe duties and roeyponsbilitres which graduates may be
eapected o pertonm

fhe uniy of

AlIR

tatrctton which folkw are base

Personnel requirements imposed by employers,
Normal vartance m the competence. mierests, and back.
groutid caperienve of matructon,

4. Ihe wedlth of knowledpe that must be umparted 0

dverage students in g imited woondary curricubum,

badds proposed invtructional umit suggests many stadent kearn
ing activitien to enhance skill development. Reducing activity often
towers monale, causes student apathy, and icwulte 6 progpram
dropouts. A Ressstringent program may also produce @ graduate who
vodeticrent in esentta! kil antramed tor b ocvupationad
objective, amd therefore unemployabde.

When properly implemented. the following mnstructnonad ynits
wifl offer the student a tun tionally unified educationad program,
eaposure to both theoretical principles and practicdd spplicatiom
and suparvised aecupationat worh experrence.

:.al o

to the BEST COPY AVAIMBLE

picpaation of individusls for entry  level employment in air

pollution control.

Figure 2. Air potlution control aide (left) recording data. This
individual often asists 2ir poifintion control tecihnicians
{nght) or gir pollution contred supervisors Courtesy
Fennsylvanis Departatent of Eavironmontal Resources.
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Epeot vapbetaent of tus it e stadens can

£

Plemonstiate an amdorstanmany of the matunad proveses i
the grnoapicre By ety amd dow b

-t At

fe Rudtation

‘ Condue tron fit.
o Convedtion

¢ Wl

: fisetaon

five e sotnves o pir petlutanie amd desentbe then

cHteots o The v cotise

Dosonig the phvsaal dhenoal, and radsog tive pro- i,

purites of s prdlatane,

Demonstate the abtlity tee enpress comeentigtiom of

aittoh ¢ denane saspetded pasticuiates, dustiall, and radae

actnge Sateral

Prosonte the uwe o planned mdusingd e sefed tion and

Aot tor st tattun e the qaality o8 i,

Par g desarabe aiv tvpes ot g pollution contend V.
it

Desettbie three natant wn s o yontiol an potution,

£ uet OQuthine

Nt al Processes g the Vimosplhere

A}
K.

¢
5
{

AYTNRITS (L WREE AKTH
§onetss srom e sun
R tion
Candud tion

\ Canae o
Wind

A remperatune
frvaranen

i

Fodlatioat of the Amhesphee

\.

7. Phatachenustsy
K. Other Podlutants

Aruitoxt provided by Eic:

ERIC

Sognae o pollutanis
0 Industres
D Muntorpadities
iy iduale
i furcins! Conbugagion eneine
Verwubtue
e doad propertios
1. Pastwulgtes
A S
fo Prevalance
o Praperties
s

S0 bagws

.

Radaractivicy

H Natrre of tadioge ity
K Mipha rave

b Reta favs

o Ceashigng tay s
fsrtopes

fonz st

NSottis es of adoa ey
Fitects o radbogctiviiy

P dn oo Ve

Faproaany Concentrations of Pollutants

A
i
(L
it
i.

Smohe density
fartculates, suspended
ustiall

Rudtoacve mgterais
Loaws

Fifectv ot v Polluon

\
#
<.

iy

i.
t

fleatth of humans and animabs
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lannmg and Lind v
Jonmg ordidnees
fatpe aar pollution sonmyg jufiadicions
fnterstate compacts
Toter nattonad afrcentents
6. Plat kwatson
Controllmg g poliution
1. Brogoss cumnges
4. Substitution of ran matedals of tueks
b Maodifreation of eqipstent
oo Improvesnent of operating praccedianes
Yo Appication of conteod equspmcnt
4. Geraviny witimg chambers
b Inenul weparaton
v Cydomie separatars
d bdiens
¢ £l troalaf o procapitgtons
1. Suvsubbers
g, Incmeratogs
0 Naaral control of pollution
£ L ot tall stacks
b, Use of optamun digperson condituns
¢ Previpatation
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Sapgested Learning Activifies

Chemical propertaes 1. Survey local community and Bt posable satrces of air
1. Suliur pollution,
4. Suliur onvdes 3 bake fiekd trip to mdustry o abwenve pallution control
b Hydrogen saltade deviees m action,
2, Cabon 3. Have ropresentative of taberculoss and resprrabsy de
5. Carthon monovdy schitng piwe talk on the effects of air polfution oy man
b, Carbon dtoxsde and anintaby
o Saat 4. Take a field trip to a gaage und have 3 mechanic
1 ihdrocarhom demonstrate the function of emibssion wntred devices on
4. Oleime Attt bios,
b Afonutis S, Faamine typrad aie pollisteon datas o beconwe Tamiliag
4. Nitregen With terms for eapressing conventrations of poilutanta,
3.  Nitr aside 6. Fumine vepotatin exhibiting the cltects of high cn
b, Nitrogen divvade centrations of air polhstants.
. Huurine
H,  Osone References

Air Pollution Control Asasciation. 4o Pollution Fyperiments for

4. lead Juniar and Seniar High Schiaol Sdence Classes
b, Beryllium Barker and others, A Pollution,

. Areni Cosmun, A¥ Poldulion Privier.

4. Asbestus Stern, A& Pollution, Vol. 1, 11, HL

i4
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Suggesied Stindent Ferformance Obpestives
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Pertorm the complite of ai sane cquipinent m 3y
Bewnbe the neutie e eoffosw an wheatime ampling wte,
wichidite the condeions e fook for and the a1 Lo
tahesnd then partog i the procedute

L st Outhine

i Vi Podlarion Namp i,
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i

Noad o wanphing i
Lo Mestine oncupattonad health sbandatds
Ny Determimm. abient G eitations of poflutanss
L bovat the s of pollurants
4 Derwminme the clinieney of vontnod cquipmg i
Vg bies toosampling
Lo Samphnge vevisvons srom fived potluton sounces
S0 Comnungty i sstphinge
Sanphin, the o
Lo Patculate mattny
4 Vil 1 theoada

o Rinceltann durts
2 Phonamie e deses
L Nepliclometer

i Serthine dosioes

Ty Chamiwrs

2 Petin dnhies

L Mucroasope slides
L IV T | AT TR Y TYRISN

. Foitpaton deviees

o0 Samphing e
20 Moemboane (o
L Mool amples .
40 Lape saospler

Jo taasuts proflat ants
A0 SLtic satmpriers

a0 Dead deonde candies
200 Subtgtton plate

L Detertonstion ot rubisg
41 Pamed e paper

o Eaba paneds

b, Sampliny trans

v Automtatie sampling devices
d. Varetiteen snaly ws

e.  Grab ampling

. Montionng the Atmaosphwre
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Prepanng far g5 sunveys

o A samplimye notworke

L Metcordorica] observation et ok
Lo ASTORICITR a4t D0TWe PR e

4. A sampdmye statnms

A byped

o Dusttall huckets

v Fead dronide candles o plates
r fype

o Dratall budkets

Ly Lend diossde candles or plates

3.0 High volume tilter sampler

4.1 Wind spevd ndicator

i<

.. fypw 11
.8 Daaattadd han hets
M Lead dionade candles a3 plates
L Woand apewd and direction
4 Msellneous samphine cquipent
samphinne SO Consdants, aod €O
Sulvd e samphing sites
Poostiteant oot soes i iekation to apldegeee
Pogtion of sties mfelation to tees
foner avlabaits
it stmping st wppaogts
Proted tion from vandalsun

1 I3}

£ de e 1y

Suggested Learming Activitios

o Constraet g wontd dares tion md it st anetiometer and
detetmioe the wind paticrns m s patiicula feoetapltig
steaand the distanee patticubates avel,

2 Bake o teld tip to g an sampling stoon, Ohwerse the
pes ot samphing deviees and mcteorodoetoad agupisent
present.

Loobvamme maps ot severgl communmty or ropnenal i
samphiny actworhe hiveagate the ressenme behind the
seles ton ot the sempline wiea,

4. Fvenme the sesdts of g aomplinge witvens,

So Namphe the Liboratory ar aang cach o the todlow g
I, Photomersi deviees
2. Nephelometer
L Membrane tilier
4. Hghsolume ampler
Mo bape wmipler
6. Lead dsovde candies

References

A Pollution Contiol Aaawwatin, 3w Pollution £ xemenis tewr
Banticr and Newior Hight Nchool Screce Clasw .

Pevorkan and oshers, Source Lesting Manieal

Suernn i Pollurien., Vol g,

{inig
AR POLLUTION ANALYSIS

Suggested Student Performance Ohjectives

Eopon complotrm of this amt, the student can

When dven the tad of snaly simge ambient pasticulates,
wentity three samplers gvardable (or yw 197 conductmg gir
tests, and usine one of the umplers, perform the amphny
And analyses,

When given the 1k of analy zing paseois politants, neaall
the mames of relevant wamg nwthads, and using these
tests, desTibe the routine W follow and it froguency, the
sanditinns to ook for, and the actions (o wke,

Give the campling took in (8, sctually perform the

proceduse,

Recopnte and recall the detimtions ot
4, Moan

b, Modin

0 Made

4.  Range

¢.  Varunoe

. Sundard deviation

Demonarate a Knowledge of graphie  wochniques for
presenting data, select an appropriate tecimiquc 10 pre-
sent the data obisised in (1) and/us (30 and perier the
proveduses for graphing,



L itit Outline

i Antals 2ty Ninnbueat Partioalatos
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Prasitall contamers

. Svrevmins

Y Seduble solads

L Inacdutle woluds

Tt vodame tiltes saniples

oo Fotal wereht of suspended pas taubates
Yo Werpht o oot ent wdable tractions

1. Radiactian

Lape samplers

s

i Anaby sine Gascous Peltutants

\

i1

sultur drsade

i Cudottmetrie MY detecton

: Lime Adicolora on measusetients
L Pead dioasde candies

3. Sultitwan plates

S, Hlevnachendoad methods

Hydropen sultade

o Fead goutate tes! papes

2 Sibvet ovamde detector

2. LS T hydrogen sulfide ampler

4, Cadmium hvdronde - methy fene Buae methaod
CIsdes ot nettagen

1. Samphing tram contteirgon

. Preparatton of Saltzran reagent

L Prepuralion of Potssum pormangantc

4. Spuvtrophetometin aoady s

Ondants

1. Neutrsbhuttered potassaum tedide methad
) Rubber orac it mathod

M ctlancous e hiniguas

1. Hydrocathon snalyzes

Y. Hadopen detevtot

3 abiw panct

4. Corgoson plates

S, Stlver vogted plates

¢ gison monovde and carbon doade

L Prewntmy the Dats

A

Colkecting duta
f.  Fabular torm
Y Graphu teharn seadouts
3. Ingstal readouts
Reduding dats
b, Graphic technsques
4 Yequency tables
b, Frequency polygons
Voo Hsograma
d,  Cumulative frequency distiibution
2, Particle we dars
4. Frequency distrabutinn curves
b,  Cumulitive distribath curves
3, Analyzingdata
4.  Meanges of censal tendency
1.0 Mean
2} Median
3. Mode
B, Meosuses of variabulity
1. Range
2.1 Vanance _
1,) Sundard deviation
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IV, Comparmg Data

A

Survey repurts

i, 1 ocal sty

Y Regonal susveys

3, Coptindots M Mefonage phnitam

4, Nattoagl 81 ampling actw ok

Publcations

1. Bratesagenad pournals

Yo Eavsanmentad Protection Agemoy patlicattons
. Othet

Suggested Leaming Activities

1. Collect o sample of parttcdes in o the dasgoott i on g
metbrane filter. Collevt & ample of partclkes i e
outade s, Compate the samplos under the mctosope,

Y Plwe the high volume sampler and tape snpler o
preackected stes mthe commumty, Operate tor 24 houre.
Anglyse the samples tahen by the lugh volunie sampler
and the gutomatie ape amples. Compuare the fealis,

3. Condwet 3 community st podiution arvey, Conduct the
stgves fof gt feast 60 day s
4. Setup sampling stateens
b, Seledt two or mose samiphite methods
o Pace the samphing appatstus in the oty

<atnpling statisns
d.  Colhet the amphiog spparsius attet an approprstic
fength of time and analyze the amples

4. Awembic g sampling tam for ampling by the condens-
feony {(freezeaut) method,

S Operate an automatse sampler with peatal pe (o
sampling hydrogen suitade.

6. Set up s 24 hour sequenttal sampler and sample tor some
of the folfowing:

1. Onides of mtrogen
b, Oxidants

¢, Oxnsdesat s alfue

d.  Organ cot pounde
¢ Inorganic gases

7. Usmg 4 set of data representing pollutant keveb tor a given
houe of the day for several days. conatrus 1 the Tolkewang:
4. Frequency table
b, Frequency polygon
. Histogram
d.  Cumulative frequency dist ibution

K. Plot s tregquensy detiibution curve and & cumulative
distribution for 4 set of partle-saee easurments.
Cakulate:

4, Mean

b, Median

¢. Range

d.  Standard deviation

9.  Estimate poliution levels in the commumty usmg available
dats on other communitices,

1, locate one or more sosces of air pollution dats m the
tidbrasy,
Roforsnees

Ais Pofhnion Control Association, A& Poffurinn Fxperimenss for
Juriior aud Sendor High Sohool Claxses.

Barker and athen, Aé Pollution,

Stern. Ae Pollution. Vol |,

US, Depuriment ~f Health, Fducation and Weltare, Public ifealth

Setvice, Air Pollutiun Measurements of the Nationgl A¥ Sam-
pling Network,
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The units of indrwction which tollow are basi to the
prepacation of mdividuals for entry evel employ ment relatad 1o Fisl
Management,

Fgure 1. A fash hatchery worker foeding fish at Mescatero National
Fish Hatchery, New Mezico, Courtesy Bureay of Sport
Fisheres and Widtife,

Unit Uit Quttine
FISH MANAGEMENT i.  Introduction
g A, Gamefish
ted St t (
Suggested Student Pecformance Objectives B.  Pantish
Upen comple tion of this unit, the student can: . Baitfish

L 1dentHY a2t t1nh and nosn-game (h, D. Trashfish
2 Wty and map a workable plan for estsbishmyg a fish 1. Mumgmg and Establishing Fish Ponds

pund, considering: A,  Sotlsand fopography
2. Soif snd 1opography B. Nomber and size
h.  Size 4nd construction . Constraction
¢ Witer system . kquipment
d.  Water aapply 2. Depth
e.  Water quality 3. Drains
f. Fish species D. Water system
Carrying capacity E. Water supply
3 Mfamﬁowmmmmmmu . Well watey
- semedial program. 2. Spring water
4. Test oxygen content of a given pond to accumicy of 2 3.  Surface water
parts per milson 4,  Artesian wells
&, Test pH of waters in a given pond to withia } pH level of 5.  Creeks and sircans
TURRY, F. Water quality
6, Test wuter tempemtuse of a Iske or pond with accurscy . pH
within £3°, Deternsine stratification and fich adaptability, 2. Hardness

Develop 3 complete written mansgement plan for 3
designated dream, lake, of pond, vonsidering:

1. Oxypen supply

b, Controlling undcarable fish, snakes, frogs

s, Coatrolling weeds, disoases, and passites

d. {bkhing pressure

v, Feasibility snd timing of stocking
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3.  Oxygen concentration
4. (homicsls .
S.  Teashfish infestation
6. Weeds

7. Tesmpermure

8 ModSacn

9. Depth



Py

(]

G, Saoledtts tinhi apedies
I | TN
2 toowt
5o
4, Hream
S Shelora her
6, Clappw
R SO
N Mantnowes
4, Tropioal tish
i Cattiagt
11, Othes
L St pomds
. Pend woe
Y Gewthinate
L, Shchang tate
i footomioe
. Patentiad maoomg
4 Collecting Dniting fees
B Sething tish
Y Py enpenses
4. S
o Shupe
. {apment
K3 §oabvyg
U ALsename
4. fead
A fanes
6, babr
I Manaeoment of Streame, akes and Ponds
A O aditnetiows
[ Ehechntg for ssaipfoms of osyren defioena
a4 Moy check
b beeding clivdk
Y Woater cador
J 0 Onsgen st bt
Y. Remedy iy oy een detictencies
£ AcCraton pump
b Superphiosplate
. fotasin pormaneanate
it Veatheduliin of na gl Tist toands
€. Coatpetlmye undess e 1ud
0 Maoddy water
{ L TTRY IRTCTONT RN TN TS 8
o frede cous imsanis
L. hY} %3 YQN
H, oo
i Wtenneads
. Common aceds
2 Chemiah used
1. Brobwwal vcontoodd
L Discases and pasastics
K. Ottlaves
1. Srhsisicas
2. Pyeveston
3. Cagws
3. Aka thwms
b, Muskgras
¢ hverfeodny
d. Orrgame matted
¢ Chemyoals
Sugpested Leaming Activities
1. flave students valect speommens of impastant game afd
Ranttinh specres i thae st
3 vt eneing ponds and diccuse varsous telated aspedts,
3. Praw 1o sode Blueprmts of pond desigas and asrange
iy, :
4. Diwtse multiple use sspects of fish posds and. if possbie.

E

Aruitoxt provided by Eic:

RIC

folbmed,

IN

ta,
1.

Tlave 1osmtiee peisen disciss ity asprects of water fon
frvh pond uwe.

Stock aquarium with trapaead sand tantfnd,

Vst focal ponds gt e ol dochimy and observe
proveddig.

Lot g gnen pond, arileulate the quantities of fish nevded
fuised oft pond stze and fh tatm,

Ruoduce onyoen i agtiatenn by vgosas technngues (atop
onyEen panp. reduce ght arttical inection ot carbon
dionaded and then restore osypen, Observe thie N,

Mk e 4 cost dntahy sy ot establalung g pond.

Practice tosting phoasnd cayvgen aontent of sater saples

Referveaces

U s Deparnmentt of Agrwcultaste, How ro Monage g Froud Ferm
1N, Department of the Imenior, Constrn tonr Congs, Operalionsd
Fapernses amd Methods Fmpoved m Bkt Farmng,

{nit

FISH HATOCHERY TECHNIQUES

Sugpested Stadent Performance Objectives

Upont completion of ths anst, thie student cin

. Whte and map 4 worhable plan tor estabdidung and
tnanggeiy by wad pands, consdening
d. Sise ot contatters
. Water qualiny
¢ Stackiny
d.  Handlinag of ¢ppsand 10y
Yo Prepare o wrttten report proserrhing a feeding program for
try and growmyg teh conadening:
4. Analyan of teed
b Phyateal torm
voo Freguency of teedmp
Methiod
¢ Ameunt
1. Wamter teedmy
3 Determme the stocking rate for o given pond.
4, Handle at eant 100 live trout of bas with g mortality raw
of foas than 10 percent and place in private ponds as part
4 Warh eaperie e program
Unit OQutline
I, 1adi Hatchetes
A, Brood ponds
1. Siz¢ of containers
3. Spawning coftatnen
Y Prammng
4. Maintaining pH
S, Aemtion
6,  berubization
B, Stocking hrood b
1. Hiceders
2. Time of stocking
3. Spawniag
a. Pond spawning
b.  Pen spawning
¢, Hugdlesg of ¢pps and try
13, Growing fingerings
1, Growth jate
2. Stocking rate
f. Feedvand Feoding
A, Asalysisof feed



B

Fostinin oo} teed

<.

Stovhmg rate

Co Peedig 1y . Surface watet
DU B PR TTRITIN S 2 Runnmyg water
2. Method
L Quannt Saggested Learming \ctivitics
£ beedme eromine tinh
SeuiE g f. Viat g b hatohery,
Lo Baswd on temperatures N . )
N Lo Cheok pH o aquanum sstorand correct i neceswarn
2o Prevquency .
LNy spasanie conditeis i ggquanum and  observe
1. {aation
4 i f feeder wwts,
. N OF TOLdTs L
| : “” wh dPeRNCTs 4 Brame severad (v pes of foeds to cdass and sl siadents to
. [RINE NS L3I . X .
! endminge and discus reasons for ditterenoes,
b Redease desioes .. e
¢ Quantn S0 Viatand observe feeding operstsoms at s bnal posd,
t W mw.f teadin ’ 6, Obwrve foeding habits of fish m aquanam, < ompane
¥ . . .
i ¢)u.mzm‘ ditterences m teedmyg ubits of vanous speie,
. lcnmcr;stutr;- T Viata focad pood at tme of tertihization.
ferut “'m on K. Fertidize an squarnan and obswerve rosalis
A bime and frequency of fertidizgfaen 9. Detenne the stocking rate tor aaven pord.
B, lypes
O Quannitses
References

1 Placemem

IV Stochimge Mreams, Labhesand Ponds
A Nz
B, Growth rate

U.S. Department of Agvicultuse. How 1o Manage o Trowut |arm,
US. Department of the Intersot, Condriction Conts, (perational

ERIC

Aruitoxt provided by Eic:

T

Fxpenses, and Methunds Emploved in Fish Farming



FORESTRY
The umte of mstructton which follow are basie to U
peparation of individuals for entry kvel employment i forestry.

Pigure 4. A forester ande planting seedlings on a contoured hiliside.
Courtesy Weyerhaeuser Company, Tacoma, Washington.

Unit stunding titmber on a given tract of lind using one
approved method, and demonstrate the ability (o deter
mine the volume of felled trees, either tn coids or in
board feet, and to convert from cords 1o toanage of

MANAGEMENT OF FOREST RESOURCES

suggested Student Performance Objectives

sepht.
Open completion of this unit. the student can. 9, List the dfferent governmental and professional foress
1. Recite st least osght benefits of forest resowves 10 land, management organizations and the srvives thwy provide
human, and ccafomic requirements. the forest lindowners.

3 Revogmize and name six forest products
3. Un a picture, digram, or model supplied, tdentily Unit Qutline

taproot, lateral roots, root hais, trank, outer bark, inner 1. Intreduction
hark. cambium, sapwood. heartwood, branches, crown, A.  Importance of forestry
leaves, bud. twigs, Mowers, fruf, and seed. f.  Man's dependence on forests
4, Kentfy by common name 4. Food
importast tree species; identify the silvic considesations b, Home
for each tree species identified; identify the warious uses ¢. Fuel
of each tree identified. d. Gmazing
§. Prescribe the proper trée species for planting on a given ¢ Recreation
site hased upon correct amalysis of site conditions and use f. Watershed protection
gosls. g Protection of soil and wildlife
6. Plant scedlings without damaging the root system follow- h.  Jobs
ing approved practices for: 2. Forest vahues
a.  Site preparation a. Cash products
b. Spacing 1.) Veneer logs
<. Stocking rates 2) Sawlogs
d. [wne of plantmng 1) Pulpwoeod
7. Prescribe for a specific forest product on a given 4.) Roundwood
plantation of any age: §.) Naval stores
- a. Timing, moibod, and inteasity of noxt thinaing - &) Christmas trees i
—a #.  Timing, method, s0d intensity of rext prusing 7.) Maple syrup -
¢. Toming and method of weeding B . b.  Acsihetic vilues C T
8. Demonstrate the ability to estimate the volume of B. Kinds of forests
Q 20




il dree Menutwcanion P Obtasung and handiing wedlimgs

A Parts o the tree and they fu tion 1. Temperature

I Rools 2 Kewping ronds sioist
4. Laproot 3L Heclingan
b Lanerad root . PManting moethads
v. o Root han f.  Scedings

2. frunh 20 Seedhings
1 Crater Mgk 4 fLand plantmye
b, laner bark B, Mattoek
oo Cambaum ¢ Plantng har
d. Sapwond d. Phinting nuchines
¢ Heartwond G. Planamye and preparation

i, Crown . Spaciag
4. Bram hes 2. Stocking rates
(U RYS TN Lo Mined and pure stands
o teaves 4. Scasans tor planting
d.  Buds S, Site prepatation
¢ I lowers 4. lire
t frun b, Mechanical meaits
2 Seed v Chemicals

B, iesnocushime festures 4. Bulldozing

. feaves ¢ Discing

2. Iwteand bud t.  Bedding

U flowers IV, Improvimyg the Fopest

4. trunt A Weedmy

<, Seed i. Mechanscal

6. Kark 2. Chensical

7, B.  Thinnnyg

Brandiunzs torm

(. l.x\\ﬂtsduun 1. Methads of whection

} Generiv naie :‘ ;ﬂccn;‘)‘n apsiem
R Contters - aottw oods . <M Thmning
. 3 . il eninee
i Broudieat - hardwoods 2 Precommercial .ugi subwequent thanngs
4. Release cuttings

4. Monoavtous - I Xoectous
1. ldentity ine smportant free species b.  Improvement cuttings

HE, Establisbine the Forest ¢ Chemicals
A, Reproducton . Pruning
. Narturad f.  Seavon
4. Selecuon 2 Stand ape
B Cledr cutting im st 1 tqwpment

V. Foresa Mensuration
A, Seleting, adjusting, and operating torest measuring -
struments

CooSeed rree catting
d. Shoelterwood cuttinn
o Coppice

3 Artatictal 1. Biltmose stick
4. rect seeding 2. Diameter tape
b, Plntine nurseny stoch 3. tree caliper
8. Purpowe of planung : :a:ngaugc
1. land statehization .
3. Watershed 6. Increment borer
3. Wikdhife 7. Abney fevel
4. Fnvwonmental quality K. Staft campass
5. Foonomie 9. Chain
. Clasafy ing planting site 1o, lﬂg ok
£, Senl features ! i M“mﬂﬂ' )
a. Tenture 12, Supveyor's transit
b.  Color and motiling 13. Hund compass
¢ Tihth B.  Meusuring standing trees
d. pH 1. Dismeter and height
e, Slope and aspevt 2, tomm
r. Past treatment 3. Value
B Structure 4. Detfect
2, Phywcal features S.  Apge and growth rate
s Ihrasinage 6. Use of tree volume tables
b, Sotl depth C. &amm farests
<. Available moisture Areas, types, and boundaries
d.  Fertlgy 2. Stand compaodition, age. and sites
€. Phanting ditliculty 3. Statistical analysis of sampling methods
f. Arcess 4. Timber cruising
£ Hazards 1o susvival and early gowth a.  Strip method
_— D. Choosing tree species b. Line plot method
. -~ 4 tetendod use ¢. Proportonstpiot
2. Site conditions d. Actial p&mogsp!u and check plnts




o1y

i

S, labubation
f,  Valuation of fatests and Loest crops

Vi forest Manapenent Servioes

\.

.

todesat

1. UNS Porest Senvice

2 National Park Sesviee

. Burcau of Land Mangpement

4. Burceau of Induan Aans

hIKIIN

. Foresty wrviee

Y Batenvon wivie

3, Game and | oh Commasaon

4. Provate compunies

County

1. Datenswon torester

Yo County sotl GonNervation swiviee

1. County extenvon agent

3. Private companies

Professtonal consetvatton ongantzations

£, Sawicty of Amerwcan Fogestens

20 Amariant Forestry Ass dtson

3, (it

Private torest ot rvaiion orginizations

1. Amerwaan orest Product Institute

2o Amencan Pulpwoad Assacighion

3 bechmical Awsocraton of  the Pulp and  Paper
Industry

Forest rewarch organizatrons

i U8, Forest Service Fapesinwent Staluons

Y State eapeniment stattons and furests

3, Rewirch by universities and collepes

4, Prvate rewarch

Suggoested Learning A ctiviticos

2

1.

14,
is.

18,

Discusw and Int ways man s dependent on products and
services available from tosesta

On 4 dragram of o trec, have stadents Labed alt parts and
dosortbe the tumnctton of cach,

ot and disedt wverad difterent species of trees and
eanatiine the  ditfeseaces n heartwood,  sipwood,
vambium, ofo.

On 4 tiekd 1ap. observe different free speows that are
present on lowland, upland. swampy areas, et

tdentty all of the mportant ree species. Use of pressed
specimens should be minimized i favor of field identifi-
vdtion,

On # fiekd trip. obwrve differences between natural and
artitivial reforestation.

Have students carry ol reforestation practices such as
planting wedlings, discing. ot

Obsetve an area heing ceared where seedlings are o be
transplanted mechanically.

I%g soil pits and have students dassity a pleating wte,
Obwerve plantatiom e\hibiting proper and improper selec-
tion of tiee species.

Observe plantations that exhibit resuits of both use and
non-use of proper weeding, pruning, and thinning
practices.

Dissect trees to show effect of thinning and pruning, on
growth raie and quality of plantation trees

Have 2 fesotirce person  demonsteate sny Measuring,
practices which may not be practical for students to car..
aut indpaduddly.

Determine average age of a plot,

Have a resotree person. extettston forester, game and fish
commiwion  fepresentative. ete.,  discuss purpose and
fasciion of his organization and position.

Take a field trip 10 3 forest experiment station of fevearch

ERIC

Aruitoxt provided by Eic:

Liboratory.

9
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References

Davis. Forest Yanagx ment.

Smuth, e Practice of Silswudture,

Trier Forest Consarvaltuont,

Lewr, Forest Conservation, Growing tixe Forest,

LU'nig
FOREST DISEASE AND PEST CONTROML.

Suggested Student Performance Objectives

Upaon completion ot this umit, the student can:

1. Hdentity by common name . furest st posts

3. Loaate and identify insect damage 1noa forest plantation,

3 Identity by common nhame mportant tree
diswvases

4. Prepare a written report preseribing inwct and disease
control measures for o given site and furest conditton,
When poesticides dre preseribed, specify chemical used,
mining proportions and elements, quantty, timing of
application, and methods of sate and effective handling
and application.

5. Reite, i general terms, other major tactors of damage in
forest plantations, and list the ateps 10 1ake in prevention
and protection.

Unit Outline
I Forest Insects

A, Rok of msects m the torest
1. Benetficul nsects
1. Destructive insects
3. Impustance of torest entomology

B, Forest insect damage
1. Peaf.cating mnsects
2. Inner bark boring insects
3. Waodboring imsects
4. Sapsueking insects
5. Fipteeding inwects
6.  Root feading insects
7.  Cune and seed destroying insects

¢ Lorest insect pests
1.  Coniter defolistors
Y. Hardwood defoliators
3. Tipfceders
4. Sup feeders
5. Cumbium feeders
6. Heartwand feeders
1. Disgase vectors
8. Root feeders
9, Seed desirovers

D,  issect coutnod messuses
1. Dire: ontrol

a. iechanical
b, Biological
¢,  Chemicd
2, indirect control
a. Bologicsl
b, Sitvicultusal practices
¢.  Chemical
d. Statutory regulations
F. torest msect legislation

A,

.  Forest Discases

Major rot-causing fungi
1. Introducfion io and classificatir- f Tungi



B
¢
1.

Lo Syaptoms and oy of the mote important ot
LU tumt

Pevay s, discoksations, amd biggemg wounds in hardwoods

Rant, stems. tobare, and sonot diseases

Controland prevention of diswaws

F. Prinaples

2 Methods

L o

4. bitedtisenceas

S Agemotes invalved

HI Orher destructive deenits

\

8.

i

I orat antmaly
Natural phenomeny

1. Wind

2. Rum

3. trow

4 e

S Snow

Man

. Foagang aperations
2. Campers

. Smokers

4. Hunting and fishmyg
S0 Other

Woods

Suggested Learning A ctivitios

Make o tield trip to o wate, tederal or cdoeational research
satton and survey plots for explanation of the nature of
cottrol, evaduation, and caperimental work being con-
dudted.

2 Observe msect damage m woods. Locate, caprure, and
wlenity 1orest mnsect pests.

3o Muke a field tetp 1o locate, study, and collect some of the
Mare wnphor tant rot-causing fungi.

4. Muke field diswctions of trees with a4 chain saw 1o show
visthic vigns and symptoms of decay.

S, Have a resource person from the state or federal plamt
pest diviston give @ preschtation on the state’s organize
ton and operational procedures used to combat major
tree disvase probleni,

6. Make o mwld tnp 1o torest plantations eshibiting protec-
fve moasures fo prevent damage by msects, diseases, man,
sninuals, and/or chimane factors,

Refervaces

Anderson Forest and Shade Tree Enmtonoiogy
Forbes, Foresery Handbook,

FThatcher. Furest Fatomolugy,

Yrier, Forest Conservation,

Unit
FIRE PREVENTION AND CONTROL

Suggeatod Studeat Perfarmance Objectives
Upon completion of this unit, the student can:

Demonstrate an understanding of the behavior of fite by

defining and describing:

a. Fige triangle

b. Radiation

«. Conwection

4. Conduction

¢.  [Igmtion temperature
Compate the fire danger index.

Describe the effect of forest fuel size, fuel arrangement,
and topography of the area oa fire belavior.

Use the Osborn Fire-Finder in a given situation to state in
degrees and minutes the direction of a hypothetical

23

Msmoke” and o report same to within 30 nsinutes using
the verawer wale,

S, Loaate on a topographic nap, the position of & sanoke to
within 1/4-mile when given two azimuth seadings and
fower lovations.

6. Ildentfy and state the tumction of the totlowing fire
suppression hand tools and equipment:
a,  Frerake
b, e swatwer
¢ Backe-pack pump
Jd.  Drip torch
¢ Arvand aw
f. Puluski

7. State orally of on paper, action required to seppress a fire
to LOO percent aceuracy when given a tire condition.

Unit Outline
I Fire Behavior

A.  Fire triangle
1. Fuel
Y. Oxypen
3. Heant

B.  Jgnition temperature

. Sources of heat
I.  Direct application of flame
2. Direct application of embers
3. Flectrical arcing
4. Friction
5. Spontancous combustion

. Heat transier
1. Radiation
). Convection
3.  Conduction

E.  Weather factors
1. Wind
2. Temperature
3. Humidity

F. Forest fuel factors
b, Size of fuel

&.  Light fuel
b,  Heavy fucl
2. Armangement
a.  Ground or acrial
b.  Continuity
c. Compactness
3.  Volume

G. Topugraphy
1.  Exposure
2.  Steepness
3. Canyon fire behavior
4.  Very high elevation

I, Fire Prevention Planning

A. Fire danger rating
1. Fire danger rating system
2. Burning index
3. Build-up index

B. Fire control planning
i. Rate of spread
2. Resistance to controf

i1 Fire Prevention
A. Reduction of risk

i. Major causes of fise

L Frequency of occurrences

3. When and where fifes arc started

4. Why fires occur

Prevention methods

1. Understanding, reaching, and influencing people

2. National Cooperative Forest Fire Prevention Cam-

paign
3. Keep Green Program



Raduvtwre of hasdard
. bre breshs

Yo Arca tued fedu thn

IV Presapprosaon

AL

#

D

General fireman’s requiremenits
1. Phsacal condition
Y Bersana geat
1 ereman’s tond and cquipment
1. Piare bon
Y tood cwhe
focatmg soull fes
1. Aenal patroh
Y Greund foohouts
I Uang hand compass
4. Dedlinauon
b, Aamuth
o Back aaimuth
Lane e linder

1. Becounng acquainted with the country

4. Locat landnarek referenee
h industral amokes
Y Pocating and wdentfving smoke
4 Syatengtic sdn metiod
b fowes feconds
1) teutimate sorhe
L1 byl smoke
30 Hesttenate smoke
3, Smoke ot
4. Loevelmg fire tinder
Orienting ftee Ninder map dnk
Canng for fire tinder
Measuring angles
Using angles
fntersect method of finng
Reparting
Iy lowtion
2y Swe
1 Smoke dosft
4.1 Probable equipment needed

=3

- Ca T

™

V. Suppresston Mceasurements

A

B,

fr.

Mothode and tactios of contrg

f.  Ihrect controd

: Indrect controd

fine crew ofgamzation

Busldmye the fire fine

1. Onetwk method

3. frogressive method
Rotary methaad

fse of haad took and equipment

bire rake

2 Fere swaticr

Shovel

Back-pack pump

Drip tarch

AN and saw

Pula<ki

t

4.

6.
mploying heavy equipment
. Doger

. bire plow

Jae of Water

1. Back pack pumps
2. Power pumps

3. Gravity systems
4, Aerial tankers

3
i
’
K}
5
?
E
i
2
{

Uddng fire retandants

Water modifcations
Retardant clemals
Uws of toam

Methiods of application
4. bined wing aoraft
b, Helivopter

v, Ground application

hadioadi b dad

VIL Canne tor Loolsand bguipment

AL

Replaving handles
1. Removal of ofd handle
2 Wedging

3. Aligmng

4.  Smoothing
Sharpenmg Ixcads
1. Ax

2. taresake

1, Shovel

4.  Pulaki

S, Firerake

6. Other

Preventing rust
Caring tor back pack pumps

1. Mewd

2. Rubber
Maintaining fire hose
1. Roling

2. Storing

1. Murking ends

Suggested Learaing A ctivities

1. Take 2 fleld mip 1o a forested arca and sdentaty matural
and man-made tire risks.

2. Practice using the fire danger tating system,

3. Develop a fire plun for a furested area considering the
three basic factors of fuel, weather, and topography.

4. Set up a weather station, take readings, and compute the
fire danger index,

§. Have a US.D.A. Forest Service fire control officer or 4
state fire confrol supervidy  present  fire protection
muthods

6. Build a fire tine using the different methods and lund
toalks., :

7. Field trip to keal, state, or federal area. Observe fire
boxes, fire cache and miscellaneous equipment. Have a
maniger of ranger talk about the station Iire Plan,

8. Practice using the hand compass to find wooded loca-
fions.

9. With hand compasses and locations pin puinted on
topographe maps, traverse distance.

10. Using guides for fire finder, determine direction and
focation of hypothetical smoke via Osborn Fise Finder,

1. Practice sharpening fise rakes, shovals, axes, and other fise
fiphting equipment.

12. Replace handies on shovels, rakes, axes, and other fire
fighting tools.

13. Practice rolling, storing, and marking ends of fire hose,

14. Treat fire fighting equipment with a rust inkibior.

References

1.8.D.A, Forest Service. Fireman '« Hanudbook,
USDA. Forest Service, Introduction to the Fundamentals of

Fire Bekavin,

U.S.D.A. Fosest Servive. National Fire  Danger Rating Sysient,



LAND USE PLANNING

Phe anmity of mstraction which follow gre hasic to the
preparation of individughy far entry level employment in bnd uwe
plannmng.

Figure §. A phnnms aide recording information on a map, Phnning aides assist plannmg
technicians and urban planners with the preparation of maps in the field and later
with refining maps in the office. Courtesy Local Government Research Corpora-

tion, State Coltege, Pennsylvania,

Unit
PLANNING AND ZONING

Suggested Student Perfor mance Objectives

Upon completion of this umt, the student caa:

*

Ouiime three seps in the planning provess and fist the
componenis of ¢ compreliensive plan,

Demonstrate proficienyy i assembling factual informa-
tion perhinent to developimg 2 comprehensive plan,
correctly read and inwemret soil survey maps and lind use
mapn.and utiize information in natural resources plans.
Demonstrate the atility 1o develop with factuad informa-
tion and printed matertal relating to planming, a2 com-
prehensive plan for a township or vilkige, considering:

o Fransportation and public services

b.  Ecanomic hasw

v, Education, cultural and housing facilitios

d.  Land uw

From recall, st eaght procedures to follow in implement-
ing a comprehensive plan,

Recognize and describe the functions of comprehensive
plans and swning ordumces.

Unit Oatline
i Developing 2 Comprehendve Phan

A

B.

Involving direct citizen panticipation in the planning

provess.,

Components of a camprehensive plan

t.  Plan for economic, cvit, and social improvement

Y Plan for and use

3 Panfor rencwable natural resources

Stepsin the planping process

1. identifying the community's problems and poten-
tials

2. Deciding on the commuunity’s fitture wants

3. Finding practical ways to implement the plan

fl.  Assembling Factual Information

A.

A

Economic base, vivic and soctal improvements
1. Population projections
2. Existing improvements
3. Present ecanomic base
4. The people their problems and goals
5. Loual government and finance
Sail resources, their use and limitations
1. General soil maps
2. Detaited soil surveys
Water resources
. Watershed detineation map
1. Floodplain delincation map
3. Groundwater map
4. Maps of present and potential reservolr sites
Present land use
£, Maps of present land use
2. Maps of public and private land ownership
Making use of natural resource plans
1. Information in the regulatory porticn of the naturat
resatiree plan
a. Floodplains
b.  Aress unsultable for septic tanks
€. Minem! resources
4. Unsafe areas
e. Publi parks
f. Extreme slopes
£ Erosion und sediment control
2. information in the advisory portion of the natural

resource plan

a.  Soif characieristics

b. Potential dam sites

¢.  Scenic areas

d.  Forest stands and woodiats
e.  Wildlife habitat

f.  Environmental corndors

I, Formulating the Comprehensive Plan

Economic, civic and socisl improvement phns
t. Transportation and pubfic services
3. Economicb--e



1. bducationad, cultarad, and howang facthines

4. Government amd tinatee

fand use plans

i, Agnultue

g Agreufturd resource data

b Agnculatural refated probieass

v Agrcuttural problems i suburbua
T bans anits damaged
2 Pacesive tanes _
L1 Nomal farmang operatons curbad
4.0 Convenient gerwulturad and torestry sere

vices denind

[ndustry

Business

Resdences

Recreation

i urestey

Fish and wildht

Water

9. Mg arcas

N

IV Carry sy Out the Comprehonstve Plan

A
B

frtormang and nvoiving people
akime formal regulitory meassunes
t.  Adopt the comprehensive plan.

20 Adoptan otfcwl map.
3. Propowd capttal improvements
4. Acquire utle andfor easement on lands for recrea-

tion, seente values, and for hunting and fishing,
S, Suppert legsshation permitting differential Wxation
of certan farm, forest, seenic, and open space.
Pawa sound subdivision ordinance.
Pass ¢ building conde,
Pass o wanitary code.
Pass 2 good zoning o-dinance.

*‘?‘?’?

V. An.unmg Gavads by Zonmng

Al

B,

Zoning districts
1. fypes
. barm
b.  Residential
«. Plnned ressdentiad and daster zones
d. Business
¢.  Industry
1. Forestry
. Ruevreation
h.  Floodplan
i Wateched
Conaservation
2. ()h}cstwu
3.  Remtations
Zoning admanistration
1. Zoning sdministrator
2. Enforcement measures
3. Board of adjustment

b e

Suggested Learning Activities

‘L

)

Secure 8 map of a locs! township and plot all parcels of
fand indicating present unge nateral resources, and
problem areas,

Sevure a copy of the SCS soil classification map and plot
<oil limitations for residential, commercial, road, farm,
and recreaidonal sreas.

Write a complete survey form for surveying the needs and
desires of the lncal people in regard o 3 comprehensive
plan.

Collect copies of three other zoning ordigances from
other townships and list the major differences.

fnterview the chairman of 4 member of the township
planning commission and identify the major problem
_areas of the commugity. Determine the presem plans fos
sufving these problems.

Choose ime resoune atea within the comprehensave plan
amd write o propowd zoning ardinance or plan far solving
that prablem. Use otfter ordmances as guides.

Make ¢ sketch plan of a weltplanned subdmison tor a
tiew residential development and include regulations.
Take & field trp w 3 local budding under constiuction
and note the pour areas of canstriction, Secure copies of
buitding codex from other areas and outline the major
needs For your townsdip,

Invite 4 building code township planner, or regonal
planner to speak 1o the class

Refercnces

Munzes, Planning Gur Town,
Soil Conservation Society of America, Planning and Zo: ing Jar

Better Resource Use,

Soil Scivnee Society of America and Agromomy Sociely of

Agronomy. Soil Surveys and Land Use Flanning.
Uinit
LAND MEASUREMENT

Suggested Student Performance Ohjectives

Upan completion of thiy unit, the student can:

1.

2

Obtain distance by packing on 4 kevel fivld within
variation of two feet per 1K) feet.

. Obtain distance with a steel tape on shoping ferrain (over

24y using a plumb bob (allowable error ane fuot per SO0
feet).

Fotablish & predetermined angle of dedination on a
surveyor's staff compass to within one degrev.

Follow a straight line of a predetermined tree beasing,
with a surveyor's staff compass in a forested area
(allowable error - one foot per 300 feet).

Faplain magnetic dechination and its importance in fand
megsurement.

Give Jegal descriptions of selected plots of tand.

Lay out a perpendicular line on the ground, from 4 base
tine stablished at each end with a wooden «take and tack
and shall nat deviate from a tripod level ceading by mose
than onc inch per 40 feet of perpendicular line.
Determine ficld area, in acres, on assignment shects using
a guide set of sample problems and formulas of:

tectangle

right triangle

any triangle

trapezoid

curved boundary

Trapezium

Run an open traverse with the surveyor’s stwWT compass,
Close a iraverse in the field using 3 surveyor's staff
compass and steel chain and predetermined true bearings
and distances. (Traverse is to close within one foot per
§00 feet of distance.)

mearos

Unit Quttine
1. Methods of Linear Measurement

A,

Pacing
1. Standandizing stride
2. Level versus uneven terrain
3» Egase of application
4. Place of application
Steeltape
1. Maor units of measure
a. Feet and fractions
b. Chains and iinks

2. Partsand use
a. Thong
b, Teailer
¢ Um



Vo Care of tape
4. Cleaming and olling
. Reol satgee
QR § T U T

it Uane s Compas
Vo Angde of dechinanion
. True Natth
D Munetc North
3 Arrows ont topographn aap
4. True North
b Magnete North degrees of dechnation
B Pty of compaw
1. Compaw by
Gradusted oncle
N reterence postis
Interchanged W paints
North srrow
Leveling bubble
. Stop ok
¢ Sight vanes
Verteal spndle
teveling head
4. Jacob aaff
C. Settnge off sngle of dedmation
D Magnein dechinatson and lind measurement
1. Quudrants
4. NENW, St SW
b, Nurth und South reterence ponts
Degrees and minutes
1. Wriung bearingy
4. Darection
b, Degrees and mmutes

f&rn T

‘b A

[ ]

{1, Public Land Surveys
A, Metes and bounds
B Rectangular system of public lind survey
t. Prnapal meridian
1 Baeetine
3 Runge lines
4 Township tnes
s Sections
6. Subdivisions of ot
. bLegal dewnptions
IV, Laymyg Out Perpendicutar § mes
A Crew wt-up
. Head tapeman (chainman)
Y. Rear tapeman (chamman)
B.  Equipment needed and ity uwe
Steel tape and reel
Plumb bob -
Ring and 11 pine
Range pole
Small stakes

< R

Reel storage :
Dragging by thong
Job assignments of reat and head tapemen
Verhal working instructions
3. c¢hain
b. stick
§. Distances not 1n even feet of chains

?wwr%

D, Procedure for steel taping on bind sloping more than 2

Perce™
1. Breaking chain
2. Using plumb bob
3. Using range pohs
E. Mecosuring angles
- L Thesedaur-five mothad

2. Chold method

vedure for steel taping on land less than 2 percent

V. Detemunmyg fand Anca
A Practical application
. Usem complete sunves s
2. Uw with planctable
B, Caleulation of tape areas
I, Redtanghe
2. Reght manghk
Lo Any trangle
4. Frapezond
5. Cusved boumdury
6. lrapesum
Vi, Travers Methods of Masutement
AL Open traverw
1, Simphe travere note form
a.  Station
b, Obsect (adfocent statson)
¢ Distance
d.  True bearing
Combination of stecl taping and womipaw readings
Crew make-up and responsibality
a.  Instrument man
b,  Revarder
¢«. Head chainman
4. Rer chainman
B,  Closed travers

e e

Suggested Learning A ctivities
1. Practice pacing and chaining a four-uded figure on level
ground.

2. Determine number of paces per J00 feet,

3. Prctice using the tape, deaning if. and returnmg it to the
reel.

4. Take point on topographic map and select 3 destination
puint. Attach string fo pin at point and extend along a
frue North deection. Attach another string and extend
slong 3 magnetic North direction. {lave students calculate
distance by which they would have missed proposed
destination if they had followed magnetic North without
allowing for the ang'e of declination.

5. Practice using the staflf compass to follow a true bearing.

6. Practice measuring dstances on ferrain of losy than 2
perceit stope.

7. Pick a traverse of known distance on shoping termin of
over 2 percent and determine distance by breaking chain
when necessary.

8. krevt a perpendicular by the 3-4-5 method and stake it
cut.

9. Practive determining acreages on given problems.

1 Practive usdng the staff compass 10 run and measure
straight fines at prescribed besi ings.

11, Run a series of open traverses at diffcrent true bearings to
a closed traverse conclusion,

12, Practice giving legal descriptions of wiected plots of kand.

References

Davis and Kefly. Short Couerse in Surveving.
Schwab and others, Klementory Soil arsd Water Kughcerig,

Adapted from “Land Measurement,™ No. 01.0603-04, a module of
instruction prepared by Bureau of Agricultural Fducstion. State
Education Department, Atbany, New York 12224,

Unit
SURVEVING

Suggested Student Performance Objectives

Upan completion of this uait, the studeat can: )

1. Use stadia in the fild for determining borbzontal dis :
tsnres to the neartst one toath oot per !e&fmof""—"*’
distance.

27



[

€1,

-4

Graphicdly plot given bearmgs and distates that 1ot g

owed iravenwe toowithin one foot of dosare per 10 feet

of distance.

Uw gquickline note forms 1o recard (m the ticldd amd
calculate tin the dassoom) adia date 1o within one
tenth oot m (k) feet of horzontal distance.

Fatabitnh an the fieldy o base Bine with the plane Lable
tiraverse haardd set up gt aither end and oriented for field
Mmappiny Lo wathian one degter of erjor and mo eftor ut il
bubble.

Draw 2 map usng & planc table (ravers board) that plats
mteror detad within gn avetage of ome saaled foot per
tive plofted  structures when compared 1o “master”
overlay .

Adjust & pantograph to tunction properly in determining
A wdle requested by the sttuctorn.

Caleulgte the screage of a plotted dosure with o dot grid
to withit an alfowable error of one aere per (Wenty acres
Givent daatiing instrutients, desenbe technigues to pre
rite 2 Dpishied mdp that demonstrates map parts, mecha-
nual letteonge, fine differentiation, and neatness to i
strtic to s atandards and then pertarm the provedure,

Unit Qutline

1.

Stadrt Distances

A.

.

.

Stadw princge

f. Geometrwe

3 Comstant tactor

Reading the red

f.  Honzontal readings

X Sloping readmes

Lihear measarement

1. Nete form tor hotyzontal remdings
Y. Running lines

Sources of error

Stadta fraverse Ciosure

A.
B.
<

.

Compaw bearmgs

Linvar measurement
Traverse (eloed) plotung
1. North orentstion

20 Prowractor use

L 1ngineens saale

4. Dratftmg board and T wuare
Relotivity to map preparatton

ticld Note §akmng

A

B.

b ornis of notes

1. Vananoe

2. Interpretation
Notehaok

1. Supplemental sketehes
Y. Proper procedure

3. importance of ey

Plamc Table Survey

A

Partsand uw

1. Alidade and scope
Y, Table and level

3. Settingup
Variations

1. Traverse bosnd

Y. Sghting devives

Application
t.  Accurxy
2. Ares mapping

3. Traverse intenior detail

D.

4. Topographic ow
5. Land use planning

Methads

b Intersevtion
Y. Radiaton

L faversng

V. Maps and Mapping

A Intemreting maps
f. Avral photes
2 LS. Geologicat Survey Topographic maps

B.  Using mapping instruments
1. Lettering

a.  Sets
b.  Indiaink
. Styiles
Y. Pantograph
3. Enlirgement
b, Reduction
v Duplicston
Y Determining acreage
a. Dot grid
b.  Plnimeter
<. Summation of squates

C.  Map dratung
f. BPrawmg snsttumients
2 Map requirements

a.  Tithe
b, Scake
v Meridian
1.} lrue
Ly Magnetic
d. Nameand date
¢. Border
f. Lepend
3, inking
a. Line width
b. Ruling
¢. Shading
d.  Colored inks
¢ Propustion
f.  Cleaning
Suggested Leaming Activities

1. Determme a distance along a property line using stadia,

3. Collect lincat measurement along known hearings of a
closed travesse and plot on paper the dosed traverse toa
predetemined sale.

3. Map the school area. If posible, utilize property comers
to check chosre accuracy, include all igterior detail,

4. With a map such as the one developed in activity C, usea
pantograph to change the map scale.

§.  Use a dot grid and calculate the approximate acreage of
tie map prepared in activity €.

6, Prepare an inked map complote with all general sequire
ments,

Reforeaces

Davis and Kelly. Short Course in Surveying,
Schwab and others. Flementary Soil and Water Engineering.

Adapted from “Advanced Susveying,” No. 011.0603-05, 3 module of
instruction prepared by Bureau of Agriceltum! Fducation,
State Fducation Department, Abbany. New York 12224,



MINERALS AND MINERAL FUELS Ly Ay

The untts of mtruction which follw gre busde to the
preparation of individuabs for entry kevel coploy ment related to the
g nwent of nunersl and minersd fuel tewssoes

Figure 6. Mining area restoration workers mulching a strip mine spoil bank 1o establish ground cover.

Unat B.  Conditions Giusang certain deposits
MINERAL AND MINERAL FUEL RESOURCES G ey on weathering
. o Y Water
Suggesed Student Performance Ohjectives 3. Atmosphere
Upon compketion of this unit, the student cne 4. ke
o Corredthy sdentafy rewhs and mun- D.  Identdying conmon rocks
erais common to the sate 1. Testuse
2. Given samples of rock, the student can clasily awh gs 2. Mineral composition
mncous, wdimentany, or me tamorphic, 3. Other properties
L Hnety describe the Tormation of coal in the carth's crust. . Mountain Formation
4 Lavtoand gave 3 function af three of more minerds in each A. Shrinking of the sphere
ot the tollowing categaries B. Fuaddtng
a. baeray faeh €. Antichines and ondines
b, lronalloys D. Redepodting of weathered materiai
c.  Nonfertous motals i, Minerais
d.  Construction mincerals A. Formation of mineral doposits
¢.  (hemiat! and industresd minersls 1.  Concestrating
S, Demonstrate an awarenies of the importanee of geological 2. latrusion
we mnoaning by briefly dewribing how o knowdedge 3, Growth deposits
of geologieal wienee 1ouwd in predicting hocation of 4. Ocean floor deposits
mineral deposits and ucdng mining strata control. 8. Identifying conmon mineraks
f. Phycka properties
- . 4. torm
Uit Outtine b, Cleavage and fracture
f.  Rocke ¢. Cotor
A, Types d  Stpeak
- 1. igneous e Luster
= 2. Sedmmentary f.  Hendnoss
3. Metmorphic g Specific gravity

2




Y. Chemal composiion
V. Types ot Minweral Rosarnces
A, Laeryy tuels

Refetetioes

Fagan, View of the Farth A Introduction 1o tiodogy |

V.  Use of Geological Scienoes
A, Prediction of likely location of mineral depodts

Gallant and Schuberth. Iiscorermg Rook s and Meierals.

A\ ]

. :‘ 4 Origin fangwell and Hinw Introductnon to Plyvstonl Geokoge,
b, Oaurnemee Natunaf Codl Avantatian. Coaf
R It tson Snclutave. Oppewrtunitics m Godugy and Goodogioa Fngmecring
d Rewnes

) Retrofeun
4 Orgem
h,  Ouourpeme
¢ Dratrihbunion
4. Rewrves

. tren
C. hron slioys Unit

o daneane INTRODUCTORY MINING

3. Nukel

:: :‘;‘zt‘:f‘“““‘ Suggested Student Performance Objectives

6. Vanadwsin Upon completion of this unit, the student can

;‘ ’::::::2;‘:“ 1. Demonstrate an awaneness of the impact of miming on the

V.tmtcm!u\ mietals cnvitonitent h) dewribing the importance of

: k : - w.  Conserving and stretching the hmited muncral and

‘,' (Lg‘dmt fuel resoutces

;‘ Zme b. Retuming mined lind to its original vontour and
R landscape

4. fm ¢. Tuming mineral wastes into usable products

Constraction mmerals 2. Demonstrstc an understanding of mining terminokogy by

f’- -:ﬁ‘:';';!“ vorrectly defining 16 out of the 18 minng terms sudied.

y (‘;inm 3. Lt and exphin the mam prwisons of mining Liws

3' Clays rem "“h chaiims, sze of claims, marking dams, and
) m rights.

:' ?‘.md ‘":‘d gravel 4. Demonstrate the ability to desgn a plan for surtace

7' !-‘yn;:ur mmmg a given product on a given area of kind, employing

x. State minig and procesang methods tlgu m@t m the keast

q' Stone was:: a::‘d h;he 'ma\:t::mdpmwcmn of the unmined

portion of the mineral deposits,

('!lirnx:::u.::!ns‘ndu~trnl minersls and melsls S, Identify man crosscut, outlet croscut, suslisry dross
:' — : cuts, tunnels, traverse gallerien, vertival shatts and mam
x Bismah hguhgew:ys oft a picture or dagram of an underground
4, Cadmium m.m" . . . )

S Cohall 6. List and exphiin the main provisions of !cdem! and state
o, Meroury Laws relatine to the mner’s health and afety.

7, Plaunum

8. Stbver Unit Outline

9. Bamte

fe, Cryaolite I, iattoduction
11, Fluorspar A.  Mming
12 teldepar t. Swrface
13. Mia 2.  Undergromnd
14, Potash 3.  Faviropmental impact
1§, Phowphate rock B, Materiabs mined

16. Pyndes 1. Misendd fuels

17. Suifur 2, fironand irwn atloys

18, Saks 3. Noaferrous metals

4, Construction minenals
§.  Chemical and industrial miserals and metals

Axd 1 minmag sfrata control * €. Becoming famitiar with mining terms
1. Mining
. L 2. Prowpecti
Suggested Learning A ctivities 3 Exp&mﬂz
t.  Make a wollevtson of torks, 4. Explojtation
3 Muke g collection of metatle and noametaBic minerals, 5. Veln
3. Muake a allecteon of coals. 6. Shoot
4.  Make a collection of petroleum products. 1. Bedded deposit
5, Determine what minerals are included in your sate’s 8. Masses
resuurces snd the penber of workers cmployed in minesal 9, Outciop
extraction and related industries, 10, Serike
Study your siafe ks webiting 1o e mining of minersls 11, Drifes
and mineral fuels, 12, Leve



3 Crowoun

14 Winse
1% Rawe
fh, Nhary

$7. Hanemmge wall
X toamall

Ho Eaplorgtaon

v Progeedine
i Pur s and pnapoitateore
2 Gaokeproal
LooGeopiavaed
4, Geavhemndd

B I apivrgation dofling

C O tarmigtion and scohrn intluctog
. Minng 1 aw

A Cluma
. Disasnery
2o Swe ot Jdamm
L Muarking the ke ation

B Mincml gl

U Complunce with state and tederaf uws
Do Heatth and satety hasards
IV Surtsce Mining
A Bt planning and lyout
B Stoppane the ind
Co Produd tton engincermy
1. Dallne
2. Blastiny
LooLosdmg
4. Hauling
1. Satery practaces
Eo Land redamation
V. Openine Up Undereraound Mines

A, Crowauls
1. Man croscut
2 Outlet croswut
. Aunthary croweuts

R, Punnch taditeg

Co Fraverse Gatlertes

. Vermaal dustiy
1. Wauarkng shatts
20 Domnuast of upaant shaf s
. Underaround shatts

£, Mun haulapeway s

b, Prevenung the sweithing of ground

G, Controfling undergroumd fises

VI. Underground Mines

A, Cogl

8. Gypam

¢ San

D, Nikkel

B, frn

i «opper

G Lead

H dne

§.  Usanasn

Sugigevied Learnmg A ctivities

Lo Take o field tp 1o 4 wirtsce mming operativg and
obwrve coteervation me theds used.

. Interview muners and have them selate conservation
practices employed in underground mines.

3. Write your oate's department of mines or geology and
myuire sbout provisons heing made for conserving
minerals.

4. Interview geologints and have them relite their activitios
in mmeral exploration,

5.  Malie 3 it of new uses of minerols not common SO years

. ago, which sccount i part for the iscrassed consamption

which has taken place since 1920,

3

References

Fewns and Clask, Flesments of Vapag,

Nationa] Cosl Awociation Ceogl .

Plicnder, Surface Mmins,

LS. Depaitment of the Intetsor. Nurtace Mouns end the Finron.
ment,

Unit
MINING AREFA RESTORATION

Suggested Student Perfornance Objectives
Upon completion of this unit. the student can:

Carey out an eflective nventory of a surface miged stea
determining tevtune, acility, and sope of §oil hanks,
ctustnt, plant cover, water quabty, streamthow, hnation
of teres, and other hazards,

3 Utiluing the duta collected in the inventory as well as
rerkal plans, governmental law codes, and a review of
governmental and private asistance programs, determine
an approprate future use for the area.

3. Prepare 3 wnitien report outlining steps m the baw
recdlamation of an arca for 3 given uswe.

4. List the poals of 2 nationdl surface-mineddand conservay
tion effort.

Unit Outline
I Characteristics and Physical Condition of Mined Land

A, Spoil banks
1. Testure
2 Acidity
3 Slopes

R, Chmate

. frodon
I, Shdes
2. Accessroads

. Plant cower

. Water quddity and streamflow

1. Ponds

G, Effect on wildlife

H, Fise
1. Coa refuse tunks
2 Underground mine fires

f.  Land and property devastation

I,  Adapting Reclamation to Site

A, Agricultural us
1. Cultivated crops
2. Grass and pasture

B, Yorests and ranpeland

C. Recrestion

{11, Steps in Basic Redamation

A. Grding

8. Punting

. Controfling drainage
f.  Direction of diversion difcies
2. Acidity

D. Repairing dide danuge

k. Repainmg haul mads

1. Repairing stream channcls

G. Stabilizing ponds

H. Other hazardous conditions

IV. The Law and Sutface Mining

A. Fedemd

1. Mincral Leasing Act



A\

H.

2 Muneral teaung At tar Avquued Famds

1. fnduan Lamds

State

1. State wontrol of musng oft sate, county, of Munthi
palhy o ned Linds

Y State voititol of mining on priviate Lids

1 Other coatrols

focal control of numime on prnate bmds

Water pollutson conttok

Repulations conoeraeng reddamation
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2o Dype of matertal m the ovetburden

3. Use e miade of sdpoming Linds
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AL
.
<,

0.

ERIC

Aruitoxt provided by Eic:

Industry
{ oderal povernnient
Stafe sovetnments
Arvas of reseanch on surface-nined-land
1. Revepetation
2, Chennistry of overburden and ogwols
1. Hudrobogy
ot mosement and placement
Haul roads
. Land uw potentad
Cragds ot tational surtacemimed-land conswervdtton eftart
1. Preplannane

4.
s,
6

Stalilizanon

Storm walker control
Water Quakbty

Water storgee

Air quality

Natural beauty
Health and «afety

] .-I:- -

ER

Suggestod Learmag Activities
1. bake o fiekd tap to J siemp mining operatioe f %
the conservation measutres besg taken.
200 Take kg toa mime g (Teatimend faciy,

L0 o mied area and propose s Tutare we for ite
3. v s Tor o clammnr o nn Lo Lo g given use.
S R che o vl s Copsenvadait Seivice and
oot 2 Semveve o0 Tetiane s what s oovices therr respec
UVe angan. 4l phosading in e arca of mined ind
reclamation
Refennoes

Polesder, Sterface Muvaeg,

LN, Departient ot Agrkubture, Revormg Surfoce- Mimed T and.

LS. Department of the Interor, Surfece Mg and Cher Fuveon
mient,
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RANGE

The units of instruction whikh follow are haske 1o the

preparation of individuals tor
management,

)
entty level employment in angeland %

Figure 7. Range ailes building fence on the West Fork range allotment in Montama.
Courtesy U.S. Forest Service,
Unit
RANGE SCIFNCE

Suggested Student Pedformance Objectives

Upon completan of this unit, the student can:

L Recite at keast four henefits of range crops 1o knd,

wildlife. Jivestock, recreation, and economic require-

Tents,

Revopnie and describe three factors affecting the pro-

ductivity of a given tange kind,

3. Identify by common name
plant pevies.

4. ldentify the ewlogical considerations for each species
idenufied,

5. Identty various use vidues of each species identified

14

important range

Unit Qatline

RKange Plants

A. Types
§. Grasses
2. Vo
3.  Shrubs
4. Trees

B.  [Identification of common range plants.

. Pasns
2 Roots
b. . Leaws
€. Stems
d.  Flowers
' ruits
Sceds
2 uwlhhbiis
a  Amusd

v,  Sienniat

Perennial
Stage of maturity
¢. Location
1.} Soils
) Flevation
3.) Water
4.) Salinity
3. Poisonous or non-poisonous
1. Productivity of Range
A, Size and quantity
B. Quality
1. Palatability
2. Nutritive value
3. Stage of growth in relation to grazing
C. Effects of grazing
1. Carmrying capacity
2. Stability of range plants under grazing conditions
3. Evaltation of range conditions
Hil. Benefits of Range Crops
A. Forage valuss
1. Season of best use
2. Comparative nutritional values of plants
B. Influence on water resonrces
1. Consumpiive use by plants
2.  Conservation value
C. Dependability (c onsistency of production)

&

Suggested Learning A ctivities

1. Obscove and identify plants uader mange conditions.
Rocognire the fifferent characteristics of specified
species,

2 Prpare personal pisnt identification specimens. )

3. Mentify the parts of the plant and tho function of esch

©opart.

33
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4, On g ficld rip. observe the production and use of range

SIOpN
S, begluate the gquantty and quality of a given rangeland
anea,
References

Fasminger, MTe Stockman’s Handbook,

Hutnphirey., R Foodogy,

Phillips Petroleum Co, Fature and Range flants,
Sampson. Range Management, Principles and Practices,
Stoddard and Smith, Rauge Management,

Unit
RANGE MANAGEMENT

Suggested Student Performance Objectives

Upon completion of this unit, the student can.

f. Pusluate 2 specitic rangeland situation, identify any
sbnorara! conditions, and determine the carrying capacity
of the srea.

Develop a complete written rangeland management plan
for 4 given ared, conswdering:

4

Fertilizing

fasect and discase controt

Weed control

1 1re protection and controtled burning
m.  Watershed relations

3. Demonstrate the ability to utdize services available from
the conservation agencies in the county or district,

a.  Carrying capacty

b.  Llivestock watering areas
t.  Livestock salting areas
d. ‘tending

¢, Tralimprovement

{.  Rotation and deferred grazing
g, Clearing

h. Resceding

.

1

k.

3

Unit Outline
1. Determining Range Conditions
A.  Basisfor judging range conditions
1. Capabilitics
2. Abnorsw! conditions

1L, Range Use Practices

A. Controlled granng
{. Dewloping water - feas
2. Salting
3. flencing
4.  Rotation grazing
§.  Deferred prazing
6.  Numbers of animals
7. Ninds of livestock and wildlite
8. Ridinp
9. Trail improvement
B. Ciearing land
1. Chain
2. Chemical
3. Controlled buming
4. Plowing
5.  Other
¢, Reseoding
1. Secdbed preparation
2. Meihods of planting
D. Fertilizing

1. Methods of application
2, Kinds und amounts
3. Conditions

1. Management Services Available

A. Federal
1.  United States Forest Service
2. Bureau of Land Management
2, US. Soil Conservation Service
4.  Agricultural Stabilization and Conservation Servier

B. State
1.  Department of Natural or Favironmental Resources
2. Department of Forestry
3. Fish and Wildlife Commission

C. District and County

Suggested Learning Activities

1. Take field trip to rangelinds exhibiting damage andfor
protective measures to prevent damage by fire, insects,
and disease.

2. Distinguish between desirable and undesirable plant
species that may invade a range.

3. Provide work experience in mechanical snd chemical
clearing, controlled burning, fertilizing and sceding range-
land ctops.

4. Cruise rangeland areas and jidge range conditions.

S. Practice determining the carrying capacity of selected
range areas.

References

a. ki

b, thods

.  Drought

d.  Insects

¢ Plnt disease
f. Weeds

g Overgrazing

Determining trends in range condition
1. Vegetstion surveys
2. Changes in wildlife and tivestock population

Donahue. Owr Soils and Their Management.
Ensminger. The Stockman’s Handbook,

Humphrey. Range Ecology,

Phiflips Petroleum Co. Pasture and Range Plants.
Sampson. Range Managewmnent. Principles gnd Practices,
Staddard and Smith. Range Measurement,
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RECREATION :
The umty of instrsction which folbw are hawge to the

preparation of individuals tor entry fevel employ ment in outdoor
recieaton,

' BEST cory A

Figure X. \ ampgound carctaker painting a  service building.
Courtesy Shawnee State Park, Schelisburg, Pennsyivania

L'nit L. Kinds of Qutdoor Recreational Enterprises
g L e . . A. Fishing areas
RFCREATIONAL USE OF NATURAL RESOURCES B. Hunting areas
. . C.  Shuoting arcas .
Suggested Student Performance Objectives . Scenic, historic and natur] areas
U pon connpleton of this unit, the student van: E.  Camping arcas and cabin sites
I, Recognize and fint the vanous demands by tise public for F. Picnic sreas
ditterent types of outdoor recreation expericnces. G, Swimming areas
2. Recognize and list the different types of natural resource H. Winter sportcareas

recreational ares and the kinds of sesvices and Cac llities 1. Skiing
reqquired for cach, 2, Skating

3. Recoize the meome potential from various types of 3.  Snowmobiling
recicationa!l enterprises and  supplementary sources of Hi. Sources of Supplemental Income
meome. A. RBait and tackle sates
4. Catry out an etfective mwventory of the recteational B. guide scrvices
enterprises in a given srea. With inventory dats and C.  Lodge, snack bars, concessions
panted materal, proposed additionad outdoor recreation .  Ski lessons
enterprises, congdenng . Rentals
s, Locatwm of enterprises 1. Boats
b, Types of facilitios 2.  Fishing tackle
¢.  Cultural treztment of vegelation 3. Saowmobiles
- 4. Skates
- Unit Qudline §. Skiing equipment
i, Demand for Recreation 6. Fishing arcas
A.  [tw emergence of feisure 7. Kennels
B.  Fteds of leisate on society 8.  Horses
_ . Lffects of ledsure on the individual 9. Other
= D. Leisuse, recreation, and work iV. Esploring Opportusities for Establishing 3 Recseational Entey-
E. Importance of recreation to the community prise
t.  Outdoor fecreation in American Hife . A. Surwey awiilable outdoo: recreational facilities within the
1. Detinttion of outdoor recreation fogion

1. National parks and forests
2, State parks and forests

2. Need for vutdoor recreation
a.  Removal of man (rom natural heritage

- 5. Need to restore balance 3. Privato enterpsizes
B — & Othess. ... _._.. . ... B, Dotornine poed for sdditional outdoor recreation enters - - ——
- (i, Extent of outdoor recreation in Americs prises
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ERIC

Aruitoxt provided by Eic:

fmsestigating posaabilitios o1 g wlected ated tor qeores-
tiotad Cnteprses
i. Locaian
4 Acaewibidiiy
b, Population centers
2o Year around of seasonal enterprises
L tumd
4. toresis
. Narer
6. Waldhse
Structures

Suggested Leaming A ctivities

Mahe o field e to study the taoditie., and manayperial
aspects ot g national park,

Make o tield tap to study the tacdities and manapeerial
dapects of Jsate park,

Make a tiekt rip 1o wverai private outdoot recreationd
cterprises such as camprrocmds, shooting  presaves,
fisdianye greds and winter sports aneas.

Surses asatbable cutdoor recreation Gaeilities within the
swhoeol dntrnet,

Sunvey recnaastional needs in an area.

frventory the sohool distrtct o region to deternine what
posthifities ot tor o recresdionsd enterprise,

fntentory g ven prewe of lird and propose the develop-
ment of @ fecreationsd cnierprise on 1t

References

Brounittant, Koo reattonad U se o Wikd Tand,
Dattgbass, Fowrest Recrcatton

fensent, O R uerdomor Recreatton i A mericd.

USNDA

barmer's Hame Adminnteation Handbaok of CGutdoor

Reocreation Faterprises i KRural treas

Unit

NATURAL RESOURCE RECREATIONAL BUSINESS ASPECTS

Suggusted Student Performance Objectives

Upon completion of this anit. the student can:

6.,

Rewogttize  and  demonstrate bade  hookkeeping  pro-
cedures, detine bookkeeping terms.

Demonatrate by response to wiitten and oral questions, a
knowledee of the sapoitance of bookKeeping,

Recogaze and ettectively meet the reereational enterprise
operator™s personal responsibibities reparding  hability,
property. und compensation insgrance,

Outline 4 safety program for a giwen recreational enter-
s,

Recognize and cttectively sansfy all focal. state, and
tederal Liws pertainimyg to g given recreational enterprise,
Know and eftectively atidize the tinanciat and technical
dsisattee of federal, ostate, and focat agemcies in the
developuient of & recreational enteepris,

fast the baste provisions of epalation of imporance to
workers mcludmge soctad wecurity, worknan's compensa-
i e mnigm wale.

Last the provisions relating 1o s of voneein fo worken
inddudme federal mmcome anes, sockil sequrity  tases,
tederal use tan, state permin, cte,

Urilize modern advertiving methods (0 promaote o receres
tional area cttectively, Desgn a brochure for a given
recreatsonal entemre,

36

LU nst OQutline

{. Busnes Aspoects of Recreational @ nterprises

A,
8.
.
.

Business procedunes

Revord Aeeping

Fin assesment and structure
Public relations wiath:

t. Customers

Y. Community

bogal rosricuans

1. Zoning regulations

. Water and sanitation regalatsons
3 Fire regulations

4. Law enforcement regulations
5. Wild game regulations

1. Need tor on Inserance Program

A,

B.
C.

Ninds needed

1.  Liabily

2 Accident

3. Compensation
4.  Cellision

S, Thett

6. lire

Deteemining smounts needed
Qbtaining insurance

{1, Fsablishing a Safcty Program

A.
B,
C.
D,
k.
.
G

Boat afety

Huating selety

Swimming wtety

foe, spow, snowntobile, and skiing satety
Hiking satety

Fire safety

Ruding safety

IV. Pinuncial Assistance for Recreational Development

A
B.
C.
2.
t.

f-armer’s Home Administration

Production Credit Administration

Commercial Banks

Smal Business Administration

Aericl tural Stabilization and Conservation Service

V. Technical Assistance

A,
8.
C.
0.
k.
l.

State Department of Parks and Recreation
Bureau of Qutdoor Recreation

Soil Conservation Service

frorest Service

Cooperative Eatendon Scrviee

Rural arca development

Vi, Maintaining and Operating the Enterprise

A,

Vil

A.

Sanitation

f.  Sewage

2, Refuse disponal
3. Vermin control
Water supply
Licctric supply
Vegetation control
Controlling inswcts
Arca safety

Admigistration of the Enterprise

Employee relations
f.  Compuensation
a4 Saluries

b, Social Seounity tax
¢ Worksan s Compensation
d.  tederal Income tan
3. Attitude and goodwill of etaployees
L In-service tramgng of emplosees
Custoaner refations
1. Registering of guests
2, Hospitality
e collection
1.  Manual
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ERIC

Aruitoxt provided by Eic:

D,

o Moeduneal
4. Comoperated vates
Boo faker sendimge ma bines

1. Deagnmg sens
£ Adoimnastrative
b Bhrectonad
v. Restrative
do Interpronne
2. Mamntaimng signa

Suggested Learning A ctivitios

f. Desten g brochure tor o camperound,

2. Wrie advertiving copy for an outdoor rectestiona enter-
prise,

A View g orecreationas! enterpnse and discuss mgtagement
proveduncs with the owner,

4. Review the management requiremients of an ¢stablished
recredtionsd enterprse, paying particular gttention 1o fegal
restnctoms dictated by the foval povernment.

S0 Ivues wath g representative of Basmer's Home Adminis
fration the fimanc il assstanee availabke tor developing 4
recreat tonal arey.

6. Drscuss dhie potential risks and liabilities sssocusted with
the aperation ot a recteational area,

7. Pepae o workablke plan for the mamtemince of a
developed camperound or picruc area, indluding:

1. Upkeep of the facilsties

2 Provieon of wrviaes

X Mantenance of roads and trails
4. Muntenance of vegetation

5. Reduction ot afl forms of hazards

K. Have inwrance representatives disciss  the kinds and
dmount of msurance needed tor o recreaionad enterprive
and methads of acquismg the msurance.

9. Iovite resource peaple - Liwyers, wildlife officers, swovid
wountty and mcome tay enperts - fo speak 1o the group.

References

Douslass, Forest Kecrcation

UNSDA Lorest Service. Forest Recreation for Profut,

USDA Larmer's Home Admintstration, Handbook of (hutdier
Recreatem Fnierprises i Rural Areay

Lait

DEVELOPMENT OF SUMMER RECREATION AREAS

Suggested Student Pesformance Objectives

Upon completion of v umt, the student Lan:

Uadize maps, reponaf plans, governments] bw codes,
Libor departitent siatisitos, review of governmenisl and
POVAIC dsivbimwee prograniy; feview esternad tactors of
fraved time., prosnnty (o Jemand, type of denund, state
and focal lawe and regukecions, competition, financing,
e in selectimg o sie for g sunumer recrestional area.
Recognize maternsd factors of phiy aca? features of the site,
Prosciee of ngtargd i toens, espanson ared, cawe of
geess, water supply . vepetation, ete, m o wlectng o stic
for 4 reaseangondd ares,

Carry out an ettective mventory of & proposed re creation
drea through preparation of wivey  guaps of bouadaries,
omiogry water and vemigtion features, and e sasting

37

vultutat developments; prepare a written report sumimariz
g natural hazands ensting on the ste. reconmended
deselopiment of water resources, reconimended campsite
and wanitation tacilities  bovations, natussl testures of
mnterest, reeommended acoen to the site. recomimended
taad koyout within the area, and wggested fecreation
activities that the site may be deweloped to sccommodate.

4. Demonstrate ability o develop, with inventory data and
prnted matenad relatng o camppround  tacilines and
lay out speaifications, o workable camperound e dewgn,
considersing
4. Currymng capacity of the site
b, Pypes of facilities
. Dedgn of all roads, buildings, campsites, water,

sewagte facilities, trails, platforms, tireplaces, rubbish
disposal tacilities, benches, stables, satety regulation
devices, signing and lighting,

d.  Design of all cultural treatment of vege tation includ-
ing landscaping, removid of hazardous vegetation,
seenic vistas, barriers. iwns, and erosion control

S, Demonstrate ahility to develop a woskable plun for the
maintenance of a developed recreation area including:

2, Upkeep of tacHlitiey

b, Proviskm of services

o Maintenance of roads and trails

d.  Maintenunce of wygetation

¢.  Reduction of ail forms of hazards to promote safety

Unit Quttine
I Dewloping Campgrounds and Picnic Areas
A, Providing for safety and santtation needs
1. Wiater supply
2, Requirenents
b, Sources
. Freatment
d.  Distribution
2. Sanitation
4. Sewape disposal
1.y Water carriepe systems
2.)  Subsartice deposal sy stems
3.0 Surtuce disposal systems
h,  Garhage
1) Collection
2y Drispavad
H.  Selecting a site for a campground
1., Physcal features
a  Water
b, Topography
¢, Potable water
d, Vegetation
¢.  Natural sttractions
t. Torest pests
g Animal and bird lite

2. Sociecototic factoss
A Geographic focation
b, keonomic and business management
t.  Proposed canpground fucifitics

¢, Layiag aut the campground

f. Locating canp sites
a Fent ates
b, Traikr sites
¢, Parking arcas
d.  Preon tables
¢ Fireplaces
2. Tovating ~oads
3. Locsing improvements
a.  Sunitation facilities
b, Potable water facilities
¢, Barriers and entrance getes
d.  Directionaf xigns



e.  Uraibsand patis !

1. Other butldings ¥
4. Daevelopriy supplemcatal enterpasses
do Camp stores

B
¢
D,

Markunge and clearing

Bridganye

Rent areds

IV, Planning aud Opetating a hunting Prowrve

b Concessions A, Genenal features
. bqupoient renatad B.  Spevial features
d.  Horse rentab 1. Skeet rame
. Firewood 2. Picnic areas
1 Favaine out the pron anea 1. Rl and pistod area
1. Locatmg pwaw areas 4. Archery range
4. General uwe pronwe grounds . Hunting and trapping teos
b Group prenic grounds . Hunting amd trapping rights
¢ Roadude puonae grounds i, Limits
3. Lowatmy rogds 1, taws
3 Locating mmprovements 3 Scusons
4o Santtation faoiditios 4. Banding
b, Potable water tacilities b, tlunting and trapping servives
oo Barrwesand entranee gates 1. Guides for hunting
d,  Directional sens 3. leasing tor hunting
. leath and paths Y. Providing boats
1. Developmye Waterorented Recteationg aterprises 4. Providing horses
A Swinmnny S, Do rental
oo Sekevctim g saamiming e V. Planning and Operating 2 Riding Stabke
Y Developtng the beach agea A, Horss and ridig equipment
1. Shape 1. Tvpesand Kinds of horws
b, Compontion 2 Lamwers
oo Privacy 3. Fypesand kinds of equipment
L Providing tor satety K. Trils
1o Quahity of water . Housdng stk
t, Physicat hazards D, Hors shows
oo Sateny cqutprisent L.  Peedmg stk
d.  Health requirenients
4. Developing supporting tacilitios
4 Santtation tacilitios Suggested Learning Activitics
t‘ :;:::t;;?: :::‘:‘:::: 1. Fvaluate c}istim: suf'c\-ss!ul campground tased on phys-
4 Parkme factlities cal and socioevonamic factors.
F L Y , . ;
5. Developing supplemental facilities 2. lnventory @ propowd campground dic.
4 Pl tiekds a.  Prepare survey maps of boundaries, contours, water
b Conoession stands and vegetation features, and evisting cultural dovel
[\ Promie areas “pmﬂ“s' .
K Marinas b, Preparc a written report sumiarying naural hazards
1. Selecting pomts of acces exssting on the site, recommended development of
2 Dewloping a boat landing area water resources, recommendaod campsite and sanita-
4. launchmg samp tion Cacilitios Jocation, natural features of interest,
b Approach omd revommended acvess (o the site, revommended road
v, Parking layout, and suggested recreation activities that the
d. Water and sanstation site may be developed to accommodate.
Y Developmng suppleniental enterprises 3. With inventory data in (2) and printed material regarding
4. Boat rentals campgroumd facilities and layout specifications, prepare 3
b, Boatl sorage workable campground sife design, considering:
O Marine srvie senter 2. Carrymg aapavity of the site
O Fshing rewris b, Types of facilities included
1. Plnming a tnhing camp ¢.  Design of alf roads, buildings. campeites, anitation
g, locaton facilitivs, trails, platforms, fireples, rubbish
B, Types of cabis disposal facilities, benches, stables, safety regulation
. Prenic areas devices, signing, and lighting
d. Administration - manage ment d. Design all cultural treatment of vegatation including
Y Bevelupme fishing arcas removal of hazardous vegetation, landscaping senic
4. Docks vistas, road lighting, campsite Hghtig, barrices,
b, Boai Lunches ) lawns, and erosion control
. Batand tackle tacilstres 4. Prepare a workable phn for the mainfenance of 4
3. Soworees of supplemental income developed campground or picaic arca, including:
4. Marine supples and fishing tackke a. Upkeep of the facilities
b Concestans b.  Provision of services
oo Rag ¢ Maintenance of roads and trails
d.  Pashing teosand Boenswes d. Mamtenance of vegetation
¢, Rentme tackle ¢, Reduction of alf forms of hazards
14, Punmny taking and Riding {rath S, Dyaw a riding trail area and incorporate poants of interest,
A, Locaten 6. Obtiin a soil survey map and land capability nap of a

{.  Scencry
2 Grade

18

hunting preserve arca to determine the best area to be
used far hunting and the best area for fishing.



] Conntract o sopall scafe model ot the grew S0 Demonstrate sl 1o develop g worhabily plan tor the
b Bl v deed viepe ot the waldlite i e presense tmicnanee of eodoeseloped wintet reaeatom ey mndud-
) Cae apvts srenizines fo @rte Lo gt vniateen and 1y
htcranise on ddtcrent dude carches and on basts ot 4 Upheep of all cudtaral tacilitses
$h TN seceivedd select one o vt Gove easona tag o Proviskon of services
sl o o Magicaanee of roads, trashs, and slopes
N Vit g nearby adine dub d. Mamicenance of adequate snow cover
4 VI g Bl sl epeiation Tos observation of the ¢ Reducnon of g tosma of fuzands Lo prodisose satety
Cpes ot b end Do at e s
P Sutves the thing ratfae i resort e to deternme the U nit Quatline
turiher of bodsand cquipment i PLenmine and Opeoatnte o Shine Vseq
Referenves A Fral
. Todton
Ehvtebas forent Koo dium, 2 Mahmg and dearmy
Ienwtt, C R cltdor e Rovrvatun m Dhicru g, do Natimad WRrared sigas
NP A Fammer™s Hoane Sdmnastratson, Handfook of (1 B Enterma tlonal skt areg siens
dewar Revregtiong | nterprives i Rural treay A Rost reas
UNDY A Forest Nervnoe Caomproands for Many favion |1 FIETS
UNSBHE W Pablee Health Seiviee. Fuaronmental Healtic i Rope
Fractio o m Kecrcatomal troas 2 Poma, platter, 1 or Thar
3. Char
4. Gondols
Sections of this umt were sdapted from “Campground Devekipment . Shivand shang cquipment
D Parralting thie sopes

and Management,” Nao GLOKOX AL, 1 module of instruction
prepansd by Bureau of Agricultural | ducation, State Fducation

Department, Afhany, New Yoark 12224, i
Unit
DEVELOPMENT OF WINTER RECREATION AREAS i,

Suggested Student Performance Objec fives

Upont cocapletion ot thys un 1 the student can

i Unihiine siaps, teciondd plans, povermmental w codes,
fabar departoient staintios, ressen of govermental and
PLVEC ANIVLIE PRogramis, fecogiirZe eaternad tactars ot
el fame, prexanay to denund, e of denand, state
and docad fiwy and rerulanons Competitton, fitncing,
Choan sehec g g ste for g wanter 1eGestiona) are
Recosnize mteral factors of plivacal features of the site,
Mesoe of g afracHons, Snpansot ared, case of

1. SKi feswons
Plaanning Sled and Snowmobite Areas

A.

B

¢

Frats

1. Lowthon

20 Marking and deaning
L Comtort statuos
Rentmg equapmient

. Snowmabikes

Y Stedvand tobeoyggans
1 Snow diesand ks
Patrothing the ared

Flanning an Lee Shatmg Area

A

.

Facthitres
1. Warming howse and contort station
2 SEanng nink
a4 Ckaang the arca of snow
b, Mumtapmg the e
Ottennye kessons
Rentingy eyuipment
1. Skates
y Other

Sugguested Learning Activities

Avsuss, wgler suppbe, vesetation, oo, i seledting gty Lo Evduste an caetny wimier fecreation e fuaed on
fol g winter rovecationad area. phvacat and sovtocvonomie Lacton,
Lot e an ctfective imventony of g propowed fecreaton = Prepare o workable plan 1or the development and opers
dred throieh preparation ot survey, mapw of baundaries, ton af an e shating arey, includmyg .
comfours, water and wverctation feduates, and ety 4 laciltiees
cultural developmoemta prepare 4 WHtten report sumniag- b, Snow femovid
e natunl hazards evsting on the sire, ravommended o Provivion of swivices (concesons, cquipment reniad,
dovelapooent of water sesrees, recommended focation vie )
tor hels and wads, agtursl teatures of nterest, recoms 3 Prepare a plun for the dovelopiment of shaing ared,
mended doaess e thie e, reconiended road s ot mcluding
withun the areas and sgevested feoreation aonvitios tat d4. Iapws of facthities
the site sy be developed toacoamadate. b Desen of st rrals, buildings, comtort  stations.,
$ Demonsttate sty to daevelop, with mventory Qaty and stiedy regulatrons, gy, and hghting
prrdted  matenat relatine to shing sopes and Ly out 3.0 Wennty the natonad and mternstonal shsyen,
spe i attons, s warkable sk st desten, convidening s, repare o plan fog the development of o seddine and
a4 Carrng capa ity of tne gte stowmabilime srea. Incorporaie pomte ot inreret,
W vy of tedines
. Dresten ot 511 roads, baaddines Gopes, fit0s wtens
resulations, aens and hehing
’ References

oo Desen o ] cuiraral reatment of varetation inddid-
me Lindwaping. temovat of Ruzardous veretation,
seaetite (s, and erosion control

Q kL)

ERIC

Aruitoxt provided by Eic:

Dougluss. Forest Recreation,
fensen, C R Outdoor Recreationt m {nuria.
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The sty of inshiaction whiclh folfow are hawe to the
propatation ot individugds tor entny el cmpioyment m sl
COTIANTV S hL,

Q

ERIC

Aruitoxt provided by Eic:

Figure 9. Soil Conservation Amdes Keeping ficld notes for survey work, (ourtesy Soil

Consetvation Service,

{nt

SO MORPHOLOGY, FORMATION, AND CLASSIFICATION

Suggested Student Performance Objectives

Upon completion of tha wnt, the student cun:

{

»

fdontity  five tactars which attect sl formation Jnd
bretly dosonbe the sinticance of el

Make el tests of both wet and dry sl samples and
clasaity cattmoone of the US.D A clasatications:

o+ Sandy sod

t 1 oamy sad

s Clayey wnld

Wien eiven o sl fenture trangle and the percentage of
awnd, leam. and day mocach somple, dasaty the sl
tex ture 0 cach sunple nto one of the VS DAL dasaticn
Lions

4 Coatse-testurnd

B, Moderately cograetentured

o Maedignetes tured

d. Moderareh tine-testured

¢ t me-1entured

Chisaty smphes of fopaa! m one of thice color groups:

N I qeht
b Medium
[} {rark

With pHydrson papers and o color Jhgrt, determine the
pH values tor gven amples of sasd within - 6.8 units,
Ditmpussh major forzens in sl profites and deseribe
the mujor charsc tenstxs of ewch

CLissify satds i one of the peemeashtbiny groupy

4 Nery ddow

b, Sk
. Maoderate
d. Rupud

Determine the monfure content of soil,
Recognze snd describe major difterences between sl as
they onaur 3n the field.

40

L nit Outine
f. Becommg Famhar with Sod
A, Pasent matenad
1. Ressduat materud
a4, lgneous
b,  Scedmmentary
o Matamoarphi
2, Traneplanted material
4. Waler
b, Wind
¢.  Glwution
d. Grwty
3 Cumulose matenal
4. Peat
b, Mook
B.  Sail organic matier
f.  Functions
Y. Phywacaland chemical properties
3. Bawdogical properties
. - Sotf wigter
1.  Functions
2, Infiltration
3. Percolation
4,  (lasification
4. Gravitational
b,  Camilary
¢.  Hygroscopic
A, Measunng sl Mossture
1. Lifein the soil

Plant roots

Saoit mammals

¥ arthworms

A tthropads: gastropods
Protozs: mematodes

6, Microflra

P

Becoming Familiar with Sost Formation

A.

F orutttion of soil
1. Parent matertal



H

¢

I Chmate

Vo bopeeiapin

4. bmmge cqeanine
5 fime

Phyaeal weathening

I dreenng - thawing
2 Hedime - conbig
3 Wetune diving

3 trogen

Chemiscal weathermg

i Carhaontation

N tHavdiation

U Hudrolvans

1 Salution

S Oaadanon

U Deternmung Properties of Soil

A

#

(

Py e al

i Modhanmoat angly
2 Sabseparates

¥ Organte matenal

4. Parndde denuny

S Belk densiy

6. Solconastency

T s oden

Chermmoat and collosdad

i Sesgf cotloads

2 Cotlodad clay

3L Eadhenge capacity

4 Mdsrption and exclunge of anson and cations
< .

. Saal pll
Baodoyread
1. Prnts

2. Anmmal organnms
L Organke matter

IV Clasatications of Soads and 1 and Uses

v

i

Satf clasifications

f. Souf gecape

4 Longl

fr. Intrazonal

Y Arongd

I TRVU FTUN

Sesth €y pos

Sonf phuases

S famghics
antd-uw Jdasgtications
b actors bawe o land-uw dasatication
4 Shope

b, Depth

. [RI=TT RTLS

d. fesiure

v Permoeabidny
{ Struetuse
fand-use clawwes

-—.Q-h.“"!_‘

e

Suggesied Learning A cuivities

.

m

W S

ERIC

Aruitoxt provided by Eic:

Cotlect and wdentsfy minerdd. and rocks common 1 «ail
fomiatam,

Make trld evaminations of selected Qies showing the
etiect on sl tormaten of diffening condsttons of parent
mudertal. vepctafion, hving organisms, topography, and
tne.

Obwrve activities of sotl nuacro-organisims in a glass-aded
s observatum by,

Faamine and deseribwe ot profifes.

fra s ahere the sroftle s espowed, examine m deta! the
soil horzons

Anaby z¢ sl properties related (o rexture.

Asvertam orgame matier and humus content of suils.
Analyze movement of water through wsls,

{ ompare water holding capacitics of sosls,

Determine pH of severad soif samples,

41

1 Detemune sotl moniune amient by tengometer
120 Make trcld study of Joval ot

Referenoes

Besger. Ttroductory Souls

Buckman and Brady . The Mature and Properiicy of Soal,
Koutr amd others Profirable Soil Managenient

UN Depastiment of Agreuliure Sor/

Unit
SOIL QONSERVATION

Suggested Student Performance Objectives

Lpon completson of tha unit, the student van:

Lo Demonstrate an understanding of ot by deserbg the
differences among them ax they oveur m the (rid and
what thew ditferenes medn insofar as fimitations on uw
and Kinds of use a0 concerned.

When observing an croston arca, recopniee and sdentily
the forms of crosion and state the prohable cavsative
apent

e

3 Lt correctly  the land uw capabality  chises and o

revemmended use tor cach.

4. When obwemving o fand area sdentity the land dases
observed and state the optimam uses for cach Jawafica-
fion. Some borderdine afterna’e qudgements will be
allowed.

8. When presented with a specific land situation. identify
four appropfiste crosion control cover craps of dructures
tor the particular ares. Choice should be on the haxis of
effectiveness. cont, and mamienance,

6. Demonstrate the ability 1o read soil maps and to interpret
the terms and synbalb used on maps,

7. Interpret the clements of & conservation land use plan fir
a tarm oF ather propenty,

Umit Gutline
Froson
A, Water
. Splash
2 il
3. Sheet
4. Gully
B. Wind
C. Glial
D.  Physscal factors influenving erosion
1. Ramfali
a. Intensity
b, Quantity

¢, Seasonal distribution
Vegetative cover
a.  fype
b, Condition
3. Nuatwre and propertres of soil
4. Slope of the tand
Land Use Classifications

ra

A, The land
f.  Slope
Y. Depth of soil
3. inwmal drainage
4,  Texature of surface soil
§.  Stoniness
6. Organsc matier content
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ERIC

Aruitoxt provided by Eic:

fi1.

B.

fanad capability (Lisses
i fatid hises .ui-“‘fs‘d fos Lt

4 Chiss | o apeans] tazatds o maturgd banita-
frmn
b Class 1 - some hazards o natarad bintgations

whitoh a1 Gdsy 1o v eroone

v Clew HE - severe havards ot natact! himgtations
whioh need caretal undime asd ngeecment

d CLass IV - veny st hacards of mstural fmta-
tions whh teed very caretul handhing and
HIRTRIICLIRG

and (asaes - for permanent vogetation only

4. Class Voo enson hazand but not practical to
p!uw

b Clans V- moderate naturgt hautatnons

o Claw VHE - severe natars] fimstatons

4. Class VI - not suitabie for croplamd, grasluad
ot conmeicial torestey

2. Mapr Wmong factons consdered in solecting land
vapability dlas
4 Skype

()

b, Depth of sodd

. Internal dramage

4. fenture of surface sond
¢ Stenness

1. Organse nafter conttent
¢, Gullees

. 1 loodig

tund (w Reconunendatiom

\.

1.
f.

Cropland

1. intensive cuitivation
Monderatedy sntensve cultivation
Maderaie cultivation

Crassland with occastonal cultivation
§ Occastonaf caltivation

Y Mmnimum culuvatian

Grasshind - permaneni pasture
1
4

2
3

Suttable tor occasonat renovatiog wath nuchinery
Sustable tor extenave pasture only

W oadiand

Wildlie and recsedtion

Prac fices for Controfling Froswn und Sedimentation

A
8.

Send-torming crops

Cirassed watensays

i focatng the watervays

2 Do termipme water veloonty

3 Calulaung waterway dimensions

4. Shaping the waterways

s Contructimg walerways

4. Providing dramase

7. Seeding the waterway

R, Protevtng the waterway

Contour | arming

1. Lowcating the conjoar ime

Y Contour plowing and planting

3 Contoyr fenacing

Strsp croppinge

! Wannd sfeap cropping, tickd
et

Y fayime oul Contour strips

3 Farmang s cropped fickds

fe

|

strip cropping, bufler strp

JiFIN
Selon ting tvpwe
4 {hagnned
b, Rudpe
N Heneh
Plannimg the (0race systeim
§ orcsting and staking fersace bine
Condruc ting ([erraces
Mamntamng errdees

P s es b2

\21}

x Iwes

. Planting shchertvlts

4. Locaung shelterbelt

B, Selectmg stae and evies of e
v.  Plinting trees

4. Managing the shelterbelt
Protecting (rees

£ benciny

b, St

¢,  Radent shivkd

Lad

G, Other conservation practices tor urban areas
1. Sediment basans
2. Critweal arca stahalization
3 Water autkis
4. Diverdon ditches
Hazards in Spevial Uses
A, Septic tank, dispossl (el
1. Slope
Y Depth of «off
1 Internal drainage
4. Stoniness
S, Dentar sabainil
6. ooding
7. Groundwater coptatignation
B. Housing and roal buslding
1. Sbope
2. Depth of <l
1. Internal drainage
4. Teztupe
S, Stonincss
6. Instability
7. Floding
¢, Pond buidding
1.  Stope
2. Depth of wil
3 Texture
4. Stoniness
S, inashdity
6. Rapid percolation
). Mapping present and uw
{.  Cropland
2 Idikland
1 Pasture land
4. Woodlund
5. Brushland
I, Reuding aerial and topography maps
f.  tilizing maps
Soil Surveys and Land Layout
A, Suil survey miethods
1. Inventary of the soil - 4 record of physical features
3. Land capability classes
a.  On basis of susceptidility {o erosion
b, Climate, stope, crosion offects
¢.  Development of kng-range plans
B.  Soil mapping units
1. Effective depth, textuse, pemieability of subsoil
2 Also inciuded are availeble monture capacity. feac-
tion, drajnage
C Assocmated fand teatures

1. Sl
2. Frosion
3, Sulinity
4. 1 rspeeney of Qooding

Suil Management Advisory Services Avatlible

United States Soif Conservation Service
Agricultural Stabilization and Comservation Service
Cooperative 1 xtension Service

State soil conservation senvices
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Sugguested Leammng \ctivitees

Bremoniast o vtec ot sorl o aiditions upnsty et osaon.

My e and ov sbaate w b - al manaecment Protam
Study e use o wod ups i pecraphie s, and aveisd
phetos s fivine out trads, ogeing opvrations, and
rostden i sreas

4 Paurune vatous etvnon conitol pra Tiees and st fures
o the ailte

Noade o vendeae s s g cpenstwtis antd e claion

P

of by road avour to sl properties and eroson
HRPEIN IS

0 Studs the classes s deseried o the Lind ase magp sind

vt an area whisch hus been mapped

Prepare o chart wath desetiptions of cach Lid vapabilin

shassand the deered of comseryation teatment needed.

N Practee dasatying lind. Pariogate m Lind-pademng con-
FINLY £

o Study fund dlises ds desenibed on g land ose map,

P U sl aunvey ouaps and reporis 1o determine 8 sotds are
b used decording to spucications

Referonces

bostes ppwanod Practces i Nonl Comervation,

Kusutt and colicis, Froforaile Nl Mandee e ot

Hehdand Clowson Send Comervatont s Pervpes tie

Soil Sotetioe Soviety of Ameriog and Aot Societs o
Atonomy Sorf Snvec wnd Tand U se Planins

UN Depastment of \enoaltute Se/

tnit
MANAGEMENT OF SOH FFRTILITY

Suggested Student Perfurmance Obgectives

Lpon completion of this anit, the student can

P Collecs sath samples, complete sond data torms, and subma
Tora Leborators tor anab v

2 Condact Liborgony test under diredt supervisan and

srthe prelimnaty nterpreiatons of resultmg Jdats

U somphes of vl and o standard pH testinge kit, test

sl o aardity or abhalingy o deternnne the phi level, and

prosoribe propes gdditives fooabien sonl ph fesed for plant

necds.

4 Mube plnt tisaie anady s tests ander direct supervision

ansd aibalate the resalts 1 gaabic 1o

Plan and carry cat tertilizer truds i the greenhouse and

v treld Phﬂ\.

6 Frescrbe tor g snven plot and crop the proper spplication

o sunate, apeotiyine rate. method of gpplication, and

forteftc ation,

Faplan the anady ws data ann g fermlvzer Ly

-

”

Uit O uthine

ERIC

Aruitoxt provided by Eic:

Dretormmming Susnitionad Newds of Plants
A Fabargton sf teany
i Fahimy worl watnpled
2 Commuenagd testimy Lbaratories
3 Sotf testinge ks
H Pliss? foaaetee ongls oe
oo dests tor phunplioras
3 foeste tor A
3 Fesa e N
O On sate sl testyny
o erthizer ticld truals

41

.

LA

Maintasmng and Incicavne Orans, Matter
A Grasdand farmmg
o Cropland tarmnge
O Carbon-mtropen tatio
£ Contpaat
fetnbizct Practies
A Commercrd fertahizess
} Kmd and sounce
4 Ntroaten
b Phospliate
fFotash
d.  Frave clements
¢ ects upon sait
2 Application
J s sl forms
b Mothiod
Placement
 uning
I rends wm mechanization
. e of equipment
B Aoenal Manures
. Anals e
4. Nutipents
b Organic mattes
Methods of handling
Method ot applying
Forthication
« Comervation antd soraee
Co Green manure and aover cropn
Value to il
I Spavies and vartios
3 Cultarat openations
4. Scawn of plantang
b Limitations
Lamine \cidee Soth
A Saonl Acduty
. pH wake
Opamum pH raage tor common ciops
Cagrs of wntacsdiny
4. Crap gemoval
b Acud fortang testibizats
B Correcting wnd acidiny
Co Limung
1. Neod
2 Materuals
4 OQuiidhme
b, Hydrated lime

Lo ~

.

Hhode etV

o L

o Limestane
4. Bypraduen
3 iming
4. Methads of application
S0 Deternuning smount to apph

i Sud acidin

b Hutier capacily
¢ Subaayl scidity
d. Crops

Suggested Learning A ctivitios

b Conduct culture trials and fernlizer teat m plots

dentity the soportant kmds of fertfizers, then propertaes

and uws,

I Detersune the pH o of sonl samples atd measure tien
huftenng capacy .

4 o ath tor wolutes

S0 st plang e

G Summanze tindings of qutture Mudies and tertfzes plota,

7. Mahe o teld tp o obsesve commetogd tert e appliei-
tion and local conwervatiog practices.

R, Compare the plant nutraent reguirements of o kegsttie and
4 non-legunie crop.

L2
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Aruitoxt provided by Eic:

1l

13
14
i s

it

Compare e sppo e of plants stowmng i madeguately
fined st wath plants prowgee andes opiius pll
wenditiens

Campare senples of vng muieral commonhy uwd
sagt gred

Cotlect aanples of el ter testung

fnterpret sonl feat realts,

fahe treld tnp to ternltzer plant

fohe teld cnp o e

Have stdents brng o tertalizer tag and eoplan analy s
data

Prepare 4 clasvoam deionstratton show i planis erow-
g 4 g it neutrad and alkabine wal,

44

References

Reat Senlann Roblatnons to Crop Growtd),

Donghue. Our Sonls and | ies Management

Danashuae Soufs Lo Inteoductam (o Sadds and Plant Grwth,
Knuts snd others. Profitabie Sol Manageme nt

Natwonal Fersdizes institute  Pae Fertilizor Bistitute
Stathings Sod L w and improyesen!

fosdale and Neleon, Soof Fortddity and Fertalizers

1N Dlepartinent of Agtcaltiee Sl
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WATER

Phe umite of imttacttion whah follow aie Base to the
propaiation of andinidual tor entny fevel emplovment o water
FUNOILECC g inent,

{nit
WATER SUPPLY

Suggested Student Performance Ohbjec tives

Upon completion of this unst, the student can.

| I a0 three sourves of water for home snd industsuat o,

2. Demonstrate the sty o estingte the water needs tor g
wiven saubdivison or community.

3. Dewnbe the effocty of stofage on water and wlentiy
tactars which contrad these eftects,

4. Recopntze vible sadroes of poliution on @ watersdied, and
prescribe medaures of eradication.

S Gaven the equipment and supplies and toflowing the steps
reoommended by the manutacturner. conduct the samphing
£0d anddy ss of water tor
4 Microorganisms
b Hardness
v pi
d. Chemicals

11 Natrogen
2.4 Phssphorous
31 fron
4 Sultur
L nit Qutline
1. Sourcosof Water

A\ Rammwager
{ Atea taqutred; roat, ather
Y Storage requtred. Cnierm

B Surface water suppliies

ERIC

Aruitoxt provided by Eic:

! Ponds and Likes
2 Ruvers

Figure 10. A water well inspector measuring the depth of a well

tt.

45

- S SV,

€ Growdwater supplics
1. Springs
Shatlow welks
Deep wells
Astesian wells
Infiltration galleries
6. Fafter enb and thoded areas
Demands for Water
A, Agrwculiurat
B.  Domestic
o Industral
D Fre denand
o Demand tactors

P s e

1. Lwving standard
2 Climatwe
3 Quality

4. Sitze of ey
Water Storape
A.  Ruinfal
1. Amoum
2. Masurement and reconds
Y Distnibunion
B.  Rainfull  runpoff relstionsty
.o Foss coefliewent
Intensity
Afea
Influenve of hard surfaced arcas
torage kosses

2.

3

4

S

. Pvaposaton

2. Infiltration

3. Pranspration

. System storape

i, Standpipes
2. Rewrvoirs
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Aruitoxt provided by Eic:

i |3 RO ETON IS AT O
' Conaret e nd
fe onceguaad e tand
. e Mo fon

IV B raarc ot Sharggee on Woager

\
31
(
‘I

Sudacniatien
W ternad deo
Chpant putten Jocomposition

LI B AR Y
H S

AT SV

: frepth

4 femctatune

SO thane oittent
o Wand e

\ Watenndod Prodedtion

\

i
¢

Wontenn ater pediution
i framiesiin

2 Industigd
Ricteatsm

f fovgorn

L% B I SPY TREIT R\ SPER B [T AR

\

f»

£ oorabalire

[ S FRE TRV FRUNTITIN N

f. | IS N

S, Ody *
3 Moy

Chier sl

H €l

N Masmenin

i froee

4. Mupsanes

4 Suftus:

6. Carbva Gionvade

- Mothgmw

Pl s al

| Hardnea

2 torrosiene

A € oot

Masteabad tired peeHutants
i Phonods

a Mot Wt

i, Ands

Notasral pediatants
H i lesndes

N friaphatos
4 Mansinew
4 fron

h) Nttrares

Vi Woater freainwem

4

1
*

.
i
¥
{
1%

e r -

Plam sedinentabion

A YU L

Sand filter
Caongritlation

Storgee sedifnentalion
¢ hilonisation
Sotfenimg
Stabglization

| ftorndatnen
£ttty . ottnd
Ao oonird

{ante amd odet vantrol
Premiunictalsz gixon

Suggested Learmns Vo tivitios

t

L

eaed iy boote swogter aneter gt e some e dasby tor 30
Gt andd deterenne the petaed dedy water comsampiion
af the tanah

Fowate the three Liteest asers of water 1 the _omitanity
annd Joetorane therr dathy water requirenents

3 Determine the avensee itches of tantall moan aoie ares
and conver i gote salions,

3 Net up g ram paupe sl heep g dathy tecond of tamtalt tos
the duration of the sodule.

& focate the permanent tantall Chedhpots in the sree and
detarmne tiee santadl dninbutson patern,

6 Netoup a2 chistoon demonsation using  vatious sse
comtatiners fifhed with water, snd obseise o through
[ KIARUIIM AL R

T.ONe U g ST LITION Bl awee potators I cattidiiens
of Wwater fa sbow foss through transpaatson. (Note the
pectatoes ns bave sunhghtd

K Lae o waler pollutem detecton bt oand detenmine
alhalingty . ammonw, caloiun, carhon dioaade, chloride.
Chfonne. chromam, copper. cyanide, dissolved  solide
o, M esen, et ates, phospliate, salimty, and saitnde
content of witer samples vollected in the conmpamty.

¢ Pactioe defermpnng the hatdaes of fresh water sapiples

1O, Prac tiee Ceterminging the pt ot tresh water sanples,

11, Net toa dasstoon demonsination of waler m continmens
a.¢d s penodie actertad couits

12, fabe o Gicld tep to a watershed and focgte posable
pollatien soutces 1 the arca. Collevt simples from these
sotrees and anady 2¢ theas.

13 Collecr aamphos of water tos osting

14, Takea tweld trip 104 water-testing Liborators

PR, Interpret fabaratonn Water test seports,

1o, Have public health doctor speah on the unpottance of
potable water to indvidual headth

Referenoes

fair and Gover Flements of Water Suppiv asd Wastewter

Divprosad

Hardenberst and Rodse Wator Supply und Waste Disposal
U8 Depastaent of Healitn Tducation, and Weltare Wererand

Sl waror Fechnotongy, U Suggesivd 2 Yegr Post High

Sihtesof Curncretum,

L it
WASTEWATEFR

Suggested ofudent perforemance abjectives

Upony comple on of this unn, the studer: can

1

Demonstiate the ahility 1o estimate the volunie of
wastewaier trom 4 community of subdwinton, prven the
popubstion and mdastrad data,

Phapram o wastewgter collection systent for o piven
sihdivisgon, complete with profule and detads,

Outhne g program fof maintaimng 4 wastewater collection
cyaiei

fng fve ditterent methods of treating wastewater and
bretly desenbe cadls

Dragram o sewage disposal systen for o grven farm,
Recoemize ssable osdications of pollition in fakes and
streatns, atid deserthe probuble ciases

f vt tive Ainds of industral waste and bnetly deseribe
fse cacle pollutos the watere

Unit Outline

H 1 SPYS DRRrE DO

A

Sertits os
Muniapal
Indusrid
Conmercud
« Agnulturst

Ao o Vor e
o .
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- Nt
! 3y
B anpesiti

{ Bl anc gl
* Chieroal
B fe torneald
< Pt
ol e predin tnon

BN SATOE
oo ooer cagitd
4 LUt Laton
N LENNINETRT

Nt gt - allecton

A T opesertiatng
! Croavity thow
iy Prossnne nams

A YU TIVERNG (TS AR

B Deusnme ri collecton ssadem
{ Ponulogan

J flom doanngls

' Neras aphis

) Mo st

) Pratiles

s Costiat i et nrgterials

N Conapi v proaaedunes

¢ Man e the coltecinm ssatem

i frispes tinye

2 Moasurmee

3 P lushiune and Cleaning
1 Repairs

S baps

L Faplosons
freanng wasiewater
N ONead tor treatment

{ Protedt health

2 Prewrve aostiichn enviromment
S Proswerse reareat winal areas
B Drspooad witinout sreatinent

H Piiution

T drhieations

LI RRTCYNTIIN

{ Ficatinenta

1o Privsey freatment
R Sofachs
fs Naturad seditnentat, o
. Shud e disposal

N Secandgts treatment
4 Hiodoercad deprad sion

ts Chemiealbs
3.0 Fertuay treatiment

1 Reduoine nulnenss, tovie matertgds, pathogens,
(S 1Y
b Sppdime wastew or b bad ond plant coves

! Drisimted ion and deodorieataom
! ¢ itloring
A SN
3 Hs drovon altide
40 Organe copound
Fosn ewaee disposal oy stere
| Fhovtiae wee
2o Septu tink
0 Outler wewer
4. banab disposal aatem
4 Abwiption bed
b Open autlet
f Movorptp g pat
Prrect of tnaad wastes on atregins and Likes

A Zomes o potluton
! Devradation
2 Pecomipasation
3 Heroerny

B Methada o jecnen
Wimd g taon
ok e ad oreanmins
Stathow sersis deep water
4. Indwov ot celt-puntoation
€ Hologneoad Iite of sollution
1 W ooorptye
2 | unn
i Protasog
4 Roatstant founs of fish
B Bottom depasat,
oo Onveen demand
20 Onygen penetration
L0 Rivng probleas
P fndisingd wistes
o Onygen convaming watss
2 Cobored wastis
3 Fonte wastes
4. Obstructing wastes
h)
6

i

Aond wantes
fhermad pollution

Suggested | earming A ctivitios

1 Have i Sotl Conwrvation Semvice representative disc s
suurces and amounts of wastenater in the gred

2o Dragram g wastewa ter codkeciion ssstem tor g subdivision,
vorniplete with proike and detahs,

30 VM 0 amiary seWeT COBMTUCHON Broked To ndaed ve
matertals, cquspment and nxethods gwed.

400 Draw g sheteh of o bgusd waste Bt tation for o specits
tlow,

S0 Viat aclected wastewater treatment mstidlations m the
bocality . Compare the mam features of cach imstallation
vinfod,

t Obweerve srreams above and bebow dincharee points sor
vistbie effect of pollution.

7o Chedk efftuent trom g wastewaster hiyroon far U HTERTI TV
with municpad waste treatient plaat,

8. Survey local industry and deteronne what contmds luve
been mitwiad to control poliutson.

9o Sheteh d wewage disposal sy stenn far g tam o,

References

Fair and Geser, Rlements of Water Supply and Wastowater
sposgl

Hardenbereh and Rodie, Water Supplv cnd Waste Disposal

US Deparunent of Health, Education, and Weltare, Wafer gnd
Wastowaler Jechnology, 1 Suggested 2 Year 1ot High
Nchewd Currrcredum

Unit
IRRIGATION WATEKR MANAGEMENT

Suggested Student Performance Objectives

Upon completion of ks antt, the dudent can

i Detme hygroncopre, capitfary, amd gravitationa! water,

3 Mentny chiechas daniy, drapae wonn ot sstes, apikes,
and siphena.

3o Dot four comman methods of srrigatinge and evaluate the
teastbality of the ditterent methods under specit e condi
tions,

4. Beagn and map an omgation system for g gven Wt of
vondittons aad defend the svstem selected.
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ERIC

Aruitoxt provided by Eic:

3 Demenstiate protiowngy 10 estinating volume of irrigas
tion wates and detersnmng sotd ioisture content,
6. Detine gt icand 16 ot the 19 fepms pevular to irrigation.
7. Last and explan s provisens o legal agreements used
in administering and allotting wrigation water.
R Presonbe when, how mach, and how often to imgate a
e st crep atder o piven aet ot tickd conditions
9. Quthine prosedures for dranming a given tichl consdenng
4 Type of dratnage system
b, Layout of draingge system
oo Source of echoical awistance
4. Soil Jasatication
Unit Qudine
I Ustabhshing Water Management Systems
A, Dypesof sotl water
i. H_\gru\‘\‘npu
2 Capillary
L Gravitational
B, Movement of water 1 soils
b, Movesent of water in relation to the root 2one
feseIvolr
I Movement of water by evaporation o transpisation
3 Movement of aravifational water
o Padton msobved i esdablnhing aater management sys
tems
. Water soeutee
3 Soil types
Y dopography
4. Value of crops to hearmgated  cconomie refuras
S, ot of operatmg and mantanmg sy stems
H.  lrogating
AL Methodys of irngation
f.  Vurrowirngation
2 Sponkler isnigation
3. Border irmgation
4 Basn rmigaton
B, Selecting anarngation syatem
P GeavHy sysfemn
4. {anals
o Laterasls
¢ intehes
Y. Presure system
K Sprinkier
h Perforated prw
¢, Prepanng fiekds forarngation
I, Levehng and bordenng
Y. Constructing bead ditches
a.  [oction
b, 1allor dfop
¢ Swee
3. Providing trnigation structurnes
4. bypes of checks, dante, drops, and weirs
b, Nindsand sizes of ports, gates, and spiles
<. Stphons
4. Installing wpriokler wate: mamns and laterals
Iy Measurmp irrzafion waler
1. Volume flosang from full pipe on open discharnge
with free (ol
Y. Notume tlowmng from partaally tfull pripe on open
divchange with free fall
1. Volume meawrements by means of open ditch,
Weirs, or meters
+ Volwne discharge through prosare sponhier o stenn
S, Lossof head i open and dosed systems
b Determimng sotl mosture content
1. Hand test
. Dry weight test
£, Becoming famshiar with common irrigation terme

P Aore mches, aore feet

1t

V.

1

Coentntugal pump. et pump. subimerable pump]
turbine pump

3 Conumptive uwe

4. Cubic feet per second; gatlons per minute
S, Hibows; end plugs; pipe connections

6. Danw

7. Gates: valves; fuot vaidwe, chedh valve

N, laterals

9. Lift

{0, Lo of head
11, Main lines
1. Perforated pipe
13, Range nozzles: spreader nozaie
14, Risers
{5. Sprinklers
16, Sprinkler heads
17, Total dynamiv head
18, Weirs, weir stick
19. Well point
Legal and admimistrative aspects
1. lerigation water rights
a4, Surface

b,  Ground
3. Administering water use
a.  Private

b, Quaxi-public enterprises
¢.  Public enterprises

Problems of Water Penetration

A.

B.
[ O
b,
k.

Time period 1n irrigation

1. Vourfifths zone explanation for row irtigation
2. Uneven application by sprinkiee systems

Soil class in relation to walter penetration
Importance of head size in 2t irrigation plans
Fffect of side Mopes on witer penetration

fffect of soil structure on water penetration

Determining When, How Much, and How Often to Trrigate

A.

H.
¢

h,

i,

CClass of soil

Age of plant

Appuarance of plants

1.  Growth rate

3. Color condition of foliage

3. Signs of morning w. . ng

¢Climate conditions

f. f.vaporation from soil

2. temperature and relative humdity effects on tran-
spiration rate

ranspiration rates of differing crops

Draining Ficlds

A,
B.

L3
D.
k

Sclection of method

Planning and laying out system

Operating drainage systems

Determining cost of drainuge syskems

Sources of technicd advice

1. Soil Conservation Service

2. Cooperative Fstension Service

3. Agricultural Stabilization and Conscervation Serviee
F ffects of proper drainage

1. Improves acration of soil

2. Lesenserosion

3. Improves granulation

4. Reduces heaving

§.  Rutwes soif temperature, permiits carlicr seed germina-
tien

6. Permits grester root penetration, increasing water
available to crops

7. Atlows cariier use ol fweld equipnient i spring and
following irrigation

Suggested Learning Activities

Weigh 100 grams of visbly dry sorl. Place soil in Kiln or
oven for two hours, Re-weigh the soil to determine the
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Aruitoxt provided by Eic:

Tw

feroenid of capitbars and hsgroscopie soater,

Place div sl moa Ivaher Plae g glise tule down the
smer edge of the beaher, haftway down Add water
through the thaw tutimge with & droppet to denonstrate
upward, downward, amd horgzontal capiliany water move
et

Pla o vt with the
Satuiafe e sl withh g invasured uanty of wates fo
demonastrate grasttationad water e ditference between
what 1 added to the sonl and what pases through
capsilary water The water collevted i gravitational waler
fahe o field thp 10 wee commen iergation swastemsan the

aofl i arinafl hodes o Peosf oot

commumiy. Determine the source of water, seatern of

SRS water, and syatem of distribution.

Faamine commerast iterature obtamed from COMprames
sething varous Dy pes ol regation equpitent

Intervew  un rngation specialint about the cos of
intathing and operating an irngation swetem,

Faamine vasious tvpes of spranhier heads

Lung water sprinkler swatema, cheoh water distribution
Pattem by dang cans et gt equalhy spaced intervalbs from
Japrinkhlor

49

oobahe a ficld i and condudt the abosve aoein 1y IN) with
41 avtugl field sprimkler grigation sy stem

t U thermometens, demonstrate the dtforenaes i tem-
peratuie between welldraned or waterlogged soth,

o Prachice determnimg when to srgate and how much
wator fo apply on the bavs of sl monture content and
the appearance of the plants,

P20 g tield 1np. obeerwe resadts from too frequent
irngeton sohedulos.

P Calealate costs and resutting monetary fow from applysng
4 mches too much water to § aeres of field VRO,

Reterences

Amencan Awodation for Votronal Bastrue tonal Materials,

Plannn ¢ foran Frrigation Svsten,

brachen and Hensen. Irrigarion Principles and Practices,
US. Department of Agriculture, Warer, 1985 Yearbook of

Aprivulture,



LIIREIRIZS

Phe  antts of instiie fBon whil totlow gre baste 1o the
e patatien of anbnpduads for enigs lesel cmplovient an wild e
RINTIWTIG WA

Paguse $1. 4 qae farm sworker  preparmg pheasant ogey for
tncubation, Courtesy Wadungton  Sate Gamwe
Phepartient.

Unit g, Repulatson of hunting
fr. Weldhie senctianes

6. bt the goscanmental sgencies concerned with wildhite
conervation gid the services tey provade,

Wit DLIFE MANAGEMENT

Suggested Studeat Pertormance Objectives Linit O utline

et ceanpletron of this umit, e student can § fdentitsmg Bnportant Wikdife Spoecwes
i Roeomenr o a4 desoribe e fusae nevads and welationstips A Hitds
Fhigt ovest ot add wibddile f, {pland
Y Rdentide _ o ospeckes of baide and sty cacht i Y Waterfowl
upband, watertond, frds of prev, nugsance bads o o Birds of prey
Cindatiecied speaies, 3. Nuance bands
: fdentit awecies of swildiite anandds and clasaty B Amniuds
e Boan e b, ot e anpnals, o endangered i, Game
NLTRTIN 2 Furbeareis
$ 0 Cruthine . plan b stemtdatime natinve snd introdioed game 1 Nohiganie
opulafions on g anen prece of Land, consdening o Mangzing Wildhite Populstions
4 Caset g A Incressing mative patne popuiations
h foomd 1. PLntimg cover and food crops
. Neafing ivas N NOME A1
- Demonstate the ghibity o develop sath printed nuterad 3. Refeasw of game birds and anomals
tebatiny Lo the desclopment amd mnateinent ot g bunting " Atfsdiosal propagelon
T T P PP ST L FEOUAPIN FUE PR BN U CHPIRRTTRTIS Py FEEO i Comtatec et feating
3 Spee e of wibdhite 2 Rekeasing urds and anpnals
B fand oo t fawsand regulations
. (ALY APS FYTAIN Do Dive lrapping
d. 0 Hreeding and pesting aicas ! b, Lagping and handing
v Waler mangeerient ' . Predatorprey relationship
1 Prodator contrad ‘ G Breedimg practees

Q

ERIC ”

Aruitoxt provided by Eic:



P vabditim - ndd Mo an Waldhite Proscrves

\ Paws and eovubitions
i §edder of
TNt

i Counts
i h TSRITE NN NS IY

{ foastng

N feaviag
g Py ol paesenve

i Prisate

N Nt

3 bodern
oo Speares of anineds o1 bards foseledt
i Rutegsme game
t Dreselopng toad sd coser
G Nl Lt e

i Noaning sreds

S Brocding areas

3 Ohther

Ho Woter cnangeement
{ fredator controd
t Ko ttappuns bds
N Public refatiom
H Spwetad feeds
{ | RITTCN
20 Fgupient
IV stateand Federad Vgenaes s Wildhte Consersyatuon
v Suate canteryation department
P @ganizatnn
Y Program
B foderad
b Brepartment of et
Lo Department of Agncalture |
0 Sl Comsenvation Sefvwe
b barmer's Home Wdnunstration
At ultatad Stabslzation and Consers gton
hIS AN

Suggested Student Learning A ctiviges

PooSchedate treld s 1o obwerve By pes af wildiite

Yo Bwldand tock g haed Tecder. 1.
Lo Buld basd hoase and obacrve ands

4. =ohadule trehd tnp to laree anmingl tarm or 200,

S0 thave waldite offrcer discuss huntimg regalations

6 Buddd bard traps

Bushd animial trepa

N Prap and refease hards and amimads,

o Under wiperviaon of wildbfe officern, catel specimen, tag,
and refeasw

o Sobedude taeld tnp fo wildhife presene

HE o Scheduke fiehd tnps to obwerse duties and respeensabrditios
of wilditte personnelin naturs! witing,

References

Hi

Sheetnion and others ekdlife Hahwrat binprosvement

Snedigat Our Small Natnee Ssmmals, Fher Habirs ond Care

LN DA togest Seaviee, Wibkdlge Habitat Tmpron coient Hand-
Frnrh

Unat
GAME BIRD FROPAGATION

Suggested Stident Perfor e Objectives

{ pon completiom of this umit, the dudent can
H Recotigze and Ing the common speones of game birds m

O by

ERIC '

Aruitoxt provided by Eic:

s atate, sebectone Tor propagatoomand Sdentdy g soues
of ek,
S Outhn g plan for hatehing o gaven for of game and eggs
comntdesing beht, st hnedsts . and tacabation peiped
Demonatiate the alnhits 1o dovetop and catrs ot g plan
for Broodimg o gnven sapeowes of game buds convud g

-

4. Floor yace
h femiperalun fequirc it
. Nentidanion
d. bghing
o Wateier s
f. oo Ml

4 It the sy claswes of nufrients and 2oc a4 s ounce and
function of cach.

S0 Balemee g otation tor g oginet ond o dhiickhes and tor g
given ot of growing inrd.

fo bt wy commion diseawes of danm birds and casaity cadh
dsnfeciious oF ot cctious,

7. Iemoastrate the oty o outtow
worhable plast for anttation comadenng
4. Mantemanoe of proper litter
b Dhantectanta, tvpes and swes
o Mortare control

N Outhne and carry out e procedane fof fefeaang s given
spwotes of wanne bird. induding
4 Age of tnrd
b, Steching rare
o Handling of wrds
d. Proveding food and cove

and carry out g

Unit Outline

Species ot Game Birds
A Sekeoting g species
. Wedand stame hyrds
2, Upland game bud.
B Lactorsan selecing o pecies
. Source of eges o diicks
X Market demand
3 eonomies involsed
fhe Breeding and Reproduction of Birds
AL Reprodudctive syatem
. Mk
Y Female
B Swyatoems of mating
] Out brevdmyg
2. In brecding
3 Cros breeding
fane breeding
O Importance of the breeding program
1. Incubation
1. Light
2 Hewt
3 Humedity
Broodmg and Reanng Game Birds
A General nunagement
1. Pemperature requirements
2 ypesof brooders
3 Ventdauon
4 Floor ypae
S0 Water vpace
7
§
1
2
3

ol

o Latter seqquarenmients
. Labor requirements
fousng and cquipment

fy pes of houang
CSee of housng
. Venttlution
tnsulation

. laghtmg

. Walenmg s atem

. fecding ayatem

8.

4
3
I3

7



IV teedig the Clindhe and Poults

posarbie. cages of Bive bards 1o scquant students with the

L Ihgosfise avsdem varsols apecres of game birds
o Pats 2 Piraw and Label the parts of the repsoductive sy atent of
2 unctions gaine birds,
R Prnoples of avian nutntion 1. Demonstrate the hatching of an egg m the classroour with
P Clises of nutiwents the use of anincabator,
4. WNates 4. lake s field tnp to g ganwe farm to obwrve and sudy the
t Cgholivdiates brouding, feeding. housing, and equipment roquired tor
. Protem Pradudten,
4. tats S, Prepate g whitten plan tor producig game tirds desens
¢ Vitanuns g the (vpe of stiwcture teeded, 1y of teed requned, o
. Mitvrals parasic control program.
2 Lunclion of autiwnts 6. Rane a crop of game bairds in a schoul faality to obtata
L Saurces of netrents fist hand evpenence in broodmg, tfeeding, and housung
4, Nutreent requstenwents game birds
4. Baby (hicks 7. Draw and labe! the digestive aystem of game bards
o Growing poults N, Prepare o chart fisting the major auttents, tier tuanction
S, Ratwon tormoslaton and utibization in ganwe tagd teeding.
4. \vaslabihiny 9. Practice formulating hatanced rations tor hoth chicks and
b Gt growing poults,
oo Nutittiondl value 1, Invite 4 resounce penson (o pomnt out some diseas
Jd. 0 Palataiahty awmptonn in bve birds and 1o perform g post-mortem
¢ b aswe of feading eaanation,
Vo Contiotlmg Diwews and Parastes 11, Prepare 3 chart showing common dicases among game
A Aadsof diwsw birds, therr causes, symptoms, prevention, treatment, and
. Infedtious conirul,
4o Contagneas 1), Releaw gasne dirds under the superviion of wildlfe
o Cauwe officers,
2 Symgpeom
Ly Pyesentwon
4.3 Preatment gnd controd References
b Non-contagious Shomaon and others. Wikdlife Habitat Inygsosverent
1 Cauwe
2 Sympiom
1 Prevention .
4.1 Ireatment and conteol
3 Non-mfevtions
4 Nutnttonal diseases
1y Cauw
2 Svinptom Unit
Lo Prevention SURVEFYING WILDLIEF AND WILDLIFE COVER
4.0 frcatment
b, 1raumas . . ;
£ Broken bomes Suggested Student Performance O bjectives
21 Hrutws Upon completion of this unit. the student can:
1y tacerstions i. Ten given the tash of determning anungl populations in
v fulesited diwases and detects 4 given arca at @ certam season, swhict an approprate
8  Rnds ot paresttes wensus taking techniue, outhine the obwrvatuon routine
1. Inteenal 1o fodlow and its frequency, and desenbe the condstions
4. Problem  aymptom op diease caused by the of olservation,
paraate Y. When giwen the task of evaluating the wildhife {ood and
b, Presention COVED CTOPS 1T @ SIVER afew at a certan wason, outhine the
¢ leeatment and controd routine to foliow and describe the conditions of observa-
2 baternal tion,
4. Problem 3 Using census data representing weckly counts of a wildlife
b, Prevention apeeies taken over @ penod of several wechs for g given
¢ freatinent and controf arcs m a given season, construct the following:
. Generdd sanitation 4. lrequency fable
1. Controlling monture o Frequency polygon
3 thenfedting ¢, Histogram
1 Mantaming proper itier 4. Uang wildlife consus data reprosenting weekly counts of @
Vi Releasng Gamie Birds wildlife specres taken over 3 perkd of several weeks fora
AL Age and wse of bird given ared, cdoulate:
. Scason . Meun
¢ Stoching rate b, Medurn
£ Huandhme bard o Ruanse
. Providing cover ¢ Mandard deviatun
i Providing {ood crops
Unit Qutline

Suggested Learning A chivitics I, Derernuning Anmmal Popufations

T b fhnstgps, charts, models, movies, and whenewer A.  rue voensus of anmmal population

Q .

ERIC

Aruitoxt provided by Eic:

h
[ V]
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ERIC

Aruitoxt provided by Eic:

B

techimques and bFqapment for Meawinng Wildide Population

A

Eattngtions of animal population
L. Samphing
4. Complofe conntd on g satplion giea
o NI cettsus
N Ruoad o
Jd Prevdenoe and freguienes method
2 Inds s
N Numiber ot wildlife m relslion To an onven
tientad foatuse
b Numiber of wildbfe aneht
o Sumiber of wildtife hanesed
do Ananal agn.
tr boeeding
21 Beddmg
3y Droppings
41 fracke
S Othesr
¢ Recapture method
Determunmg hunting and other mortality
| Eatisiating annual mottglita
2o T anmatig wasonal mortality
L Meawannge huntag Ml
4 Mueasunng cnppling ko

covpdence

Opticad insdfruments
f. Braogglans
:. .\'u)P\".
Vouistical matrutnents
Radio  traching
Radtonotopes
Caprurimng and markanye wibd aneals
1. Captunng wild amimals
£ Barte and saents
b Trappng
$.1 Snares
2 Drugs
L HBow traps
4 (Mher
2. Captanng buads
4. Baits and wents
b drapping
oo Nettng
i, Drrugs
Vo Handling wild amimuals
40 Markimg wild amimads
4. Colorme
b Farnotdung

o bagnng

Cofledting and fresentimg Dats

A
8

<.

fahing teld notes
Coflec ing data
T froe consis
1 Eatangting populations
4. Samphing
t Indices
Graplung Jdaia

. Prequency fabdes

51

Lo brequencs pobsgons
i “hlugl.ﬂxh
Do Analyvsiag day
1, Moeassuies of cuntead wondoeney

4 Moan
b, Moeduan
. Mk
200 Maasutos of vastatalin
4. Range

o Varanee

oo Standand deviaton
Contparing dati
1. focal winays
. Regional surveys
L State aurvey
IV EBvaluating | ood and Caover Plants

AL Evaluating cover ucnsty
1. Motograpl i evaluation
2 Viuadl esimation
3. Number of stems por sample arcg
4. Photoddectne equapment
|.
1
3

1. valuating the avatbbalily of foadd
« Numbes of dicms of seeds per ample aica

Chpping methaod

Suggested Learning A ctivitios

1. Conduct a weekly stap census of road comas for g fiven
lovttion and species of wildhite oser o penod of one
month,

2 Intervwew g wildlife officer and determame when and for
which species of widife the conaus i tahen i yous state.

Lo Interview g wildhife officer and detemune how the annual
hanting Ml for 4 given speares of wildhife s deternuned.

4. Obnerve 1 wikdhife officer capture, matk, and releas
wihdhite.

S0 Under supervistn of 3 wildhife officer cateh, tag. and
refease 2 speaimen of wildhite,

6. Uwang wildhife census daty ach as thoew obtained @
40tvity (A, comtruet the followmg-
d. § requency table
b Frequency polygon
v Hidogram

T Uang wildlde cenwus date such as those obtgned
actvits (13, calulate

4. Mean
B, Median
o Runge

d.  Stundard deviation
N Crume wildite Labitats and evaluate the food and cover
crop conditions,

References

Moshy, Wekllye Investgational Techinigques.



ALUNTLIARY AND SUPPORTING UNEDS

Phe amits of sttt siadh tollow are an anepead part of
the preprainn of srdis sdudls for entiy deved empiasy ent in natugi

fosettit s

Prgure 12 LA actiaiies encourage members to learn through
potadd penenee o T coduct and take patt i pablu
pactie speakoam publc Ponunce temsebess and gaseme
Civie gospeeabdity G agness Sanongd A

t nit Unit Qutline
FMPLOYABITLITY SKILLS i, fegal Requitements tor Student Worker
A, abwor fane
S uggesivd Student Performance Objectives o Fan babor Standaeds At
) 40 Minanum wage
pon coamphetion of this umt, the student can b Mimimum age
! { vt g brweth caplan the man prsisons i e bar ¢ Hazardous sccupations
Fabor Standards Actrelating (o mumaum Jec. wages. and d Stndent kearner esemptiams for hazardous o
fraszatdoiy oo upations, cupations
2 Develop and write o personal restme which gives sl the 11 Conditions for exempiions
Beacssaty  denaiy gabout b cducanion, eapenenee, s 1) Requirements fof e Aemphions
song squalitios, anmd referem es, Y Stete ohild Tabor faws
L0 Waite g boet application fetter of three o four pargraphs B Social Seounty
teatunng the best qualifacations of the applicant f.  Obtaineng a card
4. Prewnt hemaelt g manner gooeplable tooa peison 2. Withholding the tas
conducting a4 qob oantervies, aang o job checkding ws ¢ federal income L\
guide. L Workmen's compensation
X Properds  mtroduce tetlow  students, older people, and 1. Other taves, including state
vounact people fe ot person of 1o groups. It lob Procarement
6 fftectnedy catry on g telephone converation including. v Wasting letters of spplication
a4 fmnatme g elephane conversation B, Prepanng personal dats sheets
t. Anwenng the telephone in g buanessihe mannes { Interviewng
o Dasiening (o telephone conversation and formuolsting 1y,  nher
foaponwe . 1. Sovitl seceunty number
R Pernunging g telephone conversation 2 Birth certdicae
v Tahing 4 telephone messante and delpoening o to the (1, Koeepang the Job
istended reccives A, Imployer  employee rels tons
7 thandle 4 sades procedute etfed tsely by gomng through the K. Supervisar  emplovee relations
aby DIk stops i selhing 1. Hreating employee as an individugd
K bahhid g postise ayatem of values for work by demon 3. faving deserved fecogmition
srating positiee telationships with peers and supervisots, 3 Helpimg without helittling

Q
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b baderdrndine cupoiaset «deities
S RecCiv i cor st five cnrfg
4 Laston attengiedy
fe Ruabise qobs it
R Fahe desenvaed biamy
it Ash b an doght
£ Prphonee cmplosee selations
ai wonh togecthng
Be cstadosae
Shosw cooputative gintude
Roemain on satne kel
Freat corwarhets av imdinaduals
Rocogiiize ettart amd achiesement
Ient emplosee relations
fnterest i customes s necds
NPV Intor g ion
Plesssiy personalin
factiuine s
Contfew
6. Dependabshin
1V Caomne Ga the lob
N Beselopang citectise work haluta
! Care and e of cquipitient
2 Foonamie uswe of (rae, matetsal, and ettore
Lo Ghramization of work
4 Safety thome and soby

2 Ao ee ta

:)-_J-f-!.l-'""?

S0 Punctuadity, facftulness
f et al improsvement
T Mamnmta fearmng atisiude
2 in-wrenoe franing
Voo Homne study
4. Povewoondan courges
o Pervongt improvenrent
0 Plan tor ads scenient
2 Hearn how and whes 1o gweak
5 Phinh befiie vou wah
Y Charsorer trammng
I, Drewre tor smiprosement
R S TG 1 ITY, DI RTTINGTONS
3 Uswetulmeas
Vo Improsine Commuam atwon Shifls
A e baad stepan wllirg
. theapproah
2o Dinding the customers nesds and desres
3.0 Hedping cusome s caanmune the goosds aiid sofvioes
4. Amaermg custonie s quostions and obieg tises
S Complenng the gl
H Suggesting addimonal merchandig of swervie
Is  Communicaunyg sig telephony
oo huttiag o telephone comersation
2 Anwenng telephone in g buanesaihe manner
Lo btening to telephone conversation and tormulating
LN 4314 LY

4. fermunating 4 telephone converstgon
s Fahmy and delinening 1elephone meaages
O Commumcatng thoughts and facts dearly Writing
1. Using rechniogd terma
2 hmpertance of corredt spelling
L Importance of corect gamimar

Suggested Learmmg A tivities

oWne o feld ottioe ot the 4N Department of 1 abor and
request anforimatngt shaut ware gmd age evemptions for
students,

2 Wrte fetters o applacation

Uoobal out job gpplication dheets

4 Praotnoe b mteniews

A0 Practiee the introdu ton of students and others

6. Write fetteiy requesting socrd secuninn card annd hyrth

s nate
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A8

Vi progetine Smphove s (o detct e el otetng m
wiedting t'mvlnsu' ..

Sooimate prospedtse cmplosess and persatnd ganagess 1o
meet with the das,

o Reswdatch protessonal publications ton gwafie sob areas,

i advantgees of becoming membery of protessonal
OERAMZg TN,

11 Prooee the presentation of  aapplics and senpees o
ctisfomers and the wny basie seps in selling.

120 Pracice usng coutteous and busmiesdihe comverastion
the tekephone,

References

Dogin, Help Yourell taa Job,
Richert and otdwers. Retading Principles and ractices

Unit

“UPERVISED OCCUPATIONAL WORK FXPERIFNCE PROGRAMS

Suggested Student Performance Objed dives

Cpon completton of thes unst, the student can

. Demonstiate Camthanty wath an emploving company by
Isting the company’s produc i services, policres, snd
bricfly  desenibe the impottance of o given job to the
campany s finsshed product or swrvice.

20 Prepare and carry out g written work CAperenee traming
plan,

L Mamtan sccurate daily, weekly, monthly, and vearly
records of carnings and hours employed,

4. Objectively evaluate biv work and sohool petformaence by
fntmg at least two dreas of strength and two areas needing
improvement. '

Unit Outline

H Getting Vequamted With the Supervised Occupational Work
fapenence Program

A

b,

{ ocating appropriate cplay ment o the communigy

o Reluted to students ocoupational sspiration

200 Adequately equipped and properlv stafted with
APCTVINOTY R aoiingd

Hecoming Gamidiar with the emploving compam

1. Company’s products

2. Company N wrvices

3, Company s poliews

4. Company '\ huston

S. Company s problems

6.  Company s plans

7. Company “srules and segulations

K. dmportance of one's job to the finnbed product of
WIviCE

Respunabilitses of perconnel mvolved

f.  Student

Y Parents

L Jeachers

4

Waork eapeswence ssaning plan
§ On-the-job trammine

2. Related instruc tion

f valuanng the dudent's work
I Student's self evalugtson
2. Teacher's evaluation

L Pmployer's evaluation

fmployes
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1 Neepme Oucapationg Work Fapeneme Reoonnds

A
i

frupoteteoe of eceids
Fapes of focerds and iepants mivolved
o Apphaation tor tamng indading parental approvdd

2 Stdent data heet

L Work eapenenve sagreenient form wratten, apned

4. Outhine of duties o craplonee

s Tedcber coordimator’s viatates recond

fi. Woekhy worh evperienoe g vty eport

7. Daly, weekly, monthiv record of carnings and houis
emiploved

N Annugd wage and ame torm

Suggested | caming A clivitios

| Tahe o freld tnp to obnenve advanced stadents at ther
o upalioial morh evpreticnoe stations

Y intenview former students an how  they got started in
their acoupational progam

L Prepase o it of jobs that dudents mus be intetested in
danng

4. Apph ok g e weunty aumber,

& Rawew ohifer studenty’ adthines of duties for emplovees
and therr work evperience traning plans

6. Prepare o owarh espeseme tranmg plan under  thie
ntractor's direction and in cooperstion with the em-
plover.

T Comphkete daty . weekly, monthiy, and annugd records of
carnings and houes employed.

References

funhier and Hammonds Fxpenence Programs jor [ earming

feacattons in {drculture

Prench-Bray. Supervied Occupationgl Fxperience in grieud-

ture, ans and Records.

trendh-Bray . Feacher's Guide for Flfeetive U se of Supervised

(hccupatiemal Fyperience m Agreidiure, Plans and Re-
crrdy.

Martin, DNevelopuay Supersoed Ogoupattonal Fxperienoe

kriculture

Mawen and Hanes Couperatne (ccupational Fducation and

Work  fapertence mo the Cmrcudum,

Usit

DEVELOPING LEADEFRSHIP THROUGH YOUTH ORGANIZATIONS

tihe

future Parmeis of Amerseg, A v the nationad

arganization for students mn agnbadaness and natutal esources
including  sgnicultural production, supplies and services, agncot-
tural medanies, ofnamentsd borticulture, naturs) resources and
ensronannid sorence, agncaltural products, and forestry, This umt
i hawed on the A organizatson. 1he format mav be adapted for
feaching aboat other vouth organszations.)

Sugpested Studenat Performance Objectives

Upon completion of thus amt, the sudent can:

{.

\

{aet thice types of membersfup ain the H AL

1int tour degrees of active membersiip an the EA and
sate the minamun quaifications for clection to cach.

fast the vy offices i the § A and discuss brefty the
datie. and responabides ot cach officer.

fdentits the ten mapw divivions of the ET A program of
dutivitaes and outhine steps tor developang the program of
FTR VIO

N Patticpate n the baencss mecting defibetation of the
wiganization by propeily applying  the prinviples of
pashamentary procedure inctuding
& Making s moton
b, Amending a4 s tion
¢ Mamg g o ton to fefer to g speciad commmttee
d. Mahing 4 motion ta table a motem
¢ Appeat from decmion of the chan
t Mahmng 4 moton (o adjourn
6. Seove eftectively as g commttee membo L mcluding
4. Attending asagned comimitioe mectings
b, Gathermg informtion snd maienidds upon which to
make amd prowent judgments,

¢, Fbyaluating wformation and materiah and tormulat-
ing deonsons

d.  Completing comitiee astgnments and responsiale
13N
7. Serve effectively as a committee chawman by
a.  Selectig time and pace of mectings
h, laforming commttee members of thatr role and
responsbilitics

v, Fowrnng that the democratie Process s abwerved

4, Muking individual member asignments

¢ Prewnung  tiadmgs  and/ot ccommendations st
mectings

£, Making penodic aaessment of progics

X, Scrve effectively as an officer by
4. Falfilling the duties of the offie to which dected
h, Delegating responsshilitnes
¢, Repreanting organtzation at special occasons
d.  Cootdinating the work of the organtzatum
¢.  Fasuring that the demaoctatic process is obwerved
{. Bemyg respansble for the wetfare of the organszation
g Conducting meetings bsng  proper parlusnentary

provedure
. Plannang and posting agendas 1n advance of regular
meenngs
Unit Qutline
. Understanding the Phae of FIA in Agnbusness ynd Natural

Resouree bducation

A.  FEAL an intracurricular activity

8, Valuesof FEA membership

. Contribytion of IFA
1. lothe whouol
2. to the community

. Heconung Acguainted With Democratic Leadersnp

A. Leadetship

1. Formal leadership
2. iInformat kadesship

B, Quahities of keadersip

C. Styles of keudenship

1. Functions of democrats keadersdap

{.  Opportunities for developing keadendup ahibites

. Home
2. Schoal
3. Community
4. HA
11 Hecoming Acquasinted with the HEA

S

A.
B.
.
D,
¥,
i.
G,
i,

History of the § FA

Primary aimof thet {1 A

Purposes for whisch the FEA was organized
''A Motto

FEA Colors

t A Fmbiem

FEA Creed

Governing and financng thie HA

1. focdd
Y State
3 Natinal



Vi

Vi

Becsmmang §amslia War 11 0 Membe g and Doegrees

\

Montwerdig

{ A YRIIYS

2 \urnim

% LTSI
Membneradup hotees

. Cogeenland “l*_!ls‘('
* Chigeton bogpeoot fer,

i State Farmer Plogroed

4 Amertogn §armes Peeges

Flannmy and Conductine 5 Chapter Mecting

A

it

Otiesmm b

Prevdent

Ve Preasdent

Sectetan

fregsuner

Reporter

Sentnwed

Vdvian

Chapter mectimgs

i Aramanng the seetstig i00m

Do aentads of g chapter mecting

Lo Suggested order of business

4. Kosponatatities tor chaptes mectings
4 Membaers
[AJ S } § ITHC £

AT Al ke a e

Ceetitng Acquanted Wah Duties and Responabisiities of o
i ficers and Members

A

it

P\ ofticers
£, Spoaitn dates
4. President
b Ve Preadent
.. Secretan
) reasater
¢ Repoiter
t Sentined

2 Quddicatons tog oftee
4 focd
fv. State
o Natongd

U Genetdl responstinlities
r Conduchityg progran ol gotnties
b Roevubat oftier mectings
.. feadenstup aotivities for officers and membets
d.  Conducting chapier seetings
Responutubitics ot 1\ members
1. feronad appessance
2 froper manners
k) Bohavior m pabli
4. HEA code of ethics

fleselopme Proboenoy o Patlamentany Procedure

\.

8.

Prevdime over icetine

£, Uiy the gaved

Y Procceding with the onder of Dusneas

L ntoroing the rubes

Using parduomentany proccdure tools

1 Muking o motion

Anending s motion

Making & motion to reter an tem of busness {0
vomnttes

Making ¢ motion (o tabk g moton

4 Appealing from the deciston of the chasr
6. Making 5 motion 1o adiourn

or l o

Vitl Planming and Conducting the TEA Chapter Program of
Activiises

Q
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A

Program of g fresties

i Importance of g program of gotiviises

L Muyjor divivons snog program of g tivities
1 YT ITY

[STIVIIN

Wiy and micans

1‘-

87

1®

i)
N
A

B

Plovelopmng 4 propram of actisities
Cattsng out g progran of Jolisins

1. Responatatiey of the charman

2. Responabulity of comnittee memibaens
P valuating the program of sctivitees

fmproving Onewit Phrough Public Speak g

Cunveraatton
P Gadgmng poiae attd contidenge
20 Mahing coomeraation pleasang
L lelling & good stony
Mak g introductions
Prepaning a4 speech
T Selecting the subpect
2 Prepaning the speech
L Delivenng the apeech
4. Proper breathing
b, thopet pronunciation
e Liang good grasmmar

Suggested Learning A ¢¥ivoties

n v e

z -2

9,
10,

it

12
i3,
14.

15,
i6.
17
IN.
149,
0.

19,
i,

1.

Aceept an HEA commuttee asagnmient auted to interest
dod abihity .

Identdy the functions and purposes of the committee.
Prepate written and oral commtiee repotta.

Participate in discusson of how commiftee work con-
tributes to the functioning of an orgaty ahion,

Partiipate in daswroom study and divusaon of com-
mutfee chaitman responsbiliines,

Obwerve other etfective committce duirmen.

Serve as g commuttee chaeman,

Partuiapate v apecigd trammng progeames tor comemittee
chairmen,

Prosent a commutice repart af a regular mecting.
Barticipate in classroom  sudy and practice of paris-
nrentary procedure.

Pescribe recommended  provedures for planaine  and
conducting chapter mectings as stated m she oftea FEA
manual.

Attend and partiapate in meetings,

fdentify the characterintios of 4 good mecting.

Participate 10 dasstoom discussions, demonatrations, orat
and writien reporty, and pubhic deaking competition.
Arrange fog clection of officers ot evers class level,
Partsaipate as officer,

Plan, conduct, and participate in lesdershp workdiops,
Participate i orentation wawion for new officess,

Yial appropriate officers in commumity ofgamzations.
Eatahlich performance standards tor focal 14 A offieers,
Prepare for and participate in pardumentary procedure
demanatrations,

Plan and post ggends in advance of 1egular chaprer
T CTngs,

Participate in leadersip activities ahove the chapter fevel.
Particspate in an agreeultural claw discasaaom on keader-
“hip,

Attend and obwrve at loast four communiy ofgamzation
mieetings i addition to FEA mectings,

DPesenibe what o feader does

Prepare o Hist of Jeaders m g vancty of posttions and when
posable ohwrve them in deaderdup roley (national, state.
sohondd, chapteny

Analy 7 prior eamimg sctivities snd hist the Garactenstios
of demociatic eadesadng,

Analyse the qualitios of recognized good leaders.

Condudct g selt-ovaluation, identifving the steong and wegh
pomts and butlding on the strong points,

Develop und display a knowledge of the 1EA and it
operation,

Practice making formal mtrodud tions

Prepase o short falk and present in clase Use fagee recorder
and allow cach student to hear himaelf on tagw
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Chapter V.
FACILITIES AND EQUIPMENT

Adequate phis acal taabines and equipment are NeLEaty tor gn
cHivctive maturdd ressurces aooupationgl preparition fropraan. Such
tacrbstes and cquipment shaukt e s atlable gnd ready for use Ietore

o the tieat dlass of natutad resoures nvupaitenad cdi atwon s oftered.

-

Jdadlities planming can only be ettedtively done gtter the
prosoaams ot aastructton have heen deseloped, The st tionad
dteds mnattrad resources that have etmersed 10 recent years due o
the detands o tamed petsons gre

At Runge

t nh Recrestion
b orestry Sath

fand uw planning Woater
Mincrals and mmeral tuch Wildine

Rately would o sohaab ofter cousses i afl of these imstructiongd
dfeas. Fhoroueh planning (o mporstant in wHINE up J program to
mudude the approprute taahitios and cquipnient for the mstrne-
tonal dnvas of naturgd resotrees whinel are to ke mauded 0 the
wurriculum,

Pyvpial tacadtines 1or 4 woondary whond offersmye avcupattond
preparation in the matural sesources wowdd nclude: o clasgoon,
atfice space tor statt, Liborgtornes, storage tactities, aiid a0 outdoos
tand Libotatory,

Some faathities and oquipnient may sfrcads eant, S Y
sgreultare, e, and indusingd ane Inomtuting o naturad
resrurees ocoipationad preparation prosram where facitees must he
vomstincted, the anstailition of mottple-dswe sructeres snd areas
s substttaliy reduce the cost of these ta dities,

GENERATL PLANNING CONSIDERATIONS

When deselopiy plans tor tacdities, 18 v well to wek the
aablanie of vaious andividuals, ggencwes, and groups Wit can
provide helptud sdeas and sugeestions 1 s essentad that planners are
tully doquanted with ko and siste butlding (odes, repuliions, and
stundatds. faforimgtion on thiese wbjecis may e obtaned from
seufees sl gy atate, county, or oy planning commnaons, slgte
school butkdine suthionties, stgte vocgtional education sbafis. sohiood
bathdme archnecis amsurance compantes, eduggtional ofeant stons,
ot supphiers of oqutpitent and tacdines,

DEMONS TRATTON ROOMCTASSROOM

A minmam of 38 Quare teet of theot space s tecatmmended
tor eaclt student i e darsest clase, Seats o the demonstration
toot-dawioam . should be s artanged  that the view ot the
demonstration tables s povd trom both the tear and the front of the
toonn, The room hould be equipped anth o demonstration table,
clectnaal outlens, rannming water, pas. and dudes of drapes for
duthening the room dunng vaudl presenutions,

A chalkbourd should e oabong the tull detance of the wall
students wifl be facine. Adequate prwvigon should e miade o
cabimets to Bouse bulletine, booka sotebooka, accupationd work
capertence record hooks, narutal resunes magazines. and supplics.

OFFICE SPACE FOR STARE

Ottt e spewe dould be provaded for cacl mstructor swith no
more than twes st memberns focated w1 any one oftice. Mose than
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59

W o A members oncapy g an e tends o discautgee students
trom approsciine tssucton Sor gssistance. 5t dosrabbe to lave o
waiting room adpiceit to sttt offices where sudents can aMudy
comtortably whtke watanyg for the inszucionrs assstanee,

LABORATORIES

One of more Libotsforses Wil e needed deponding on tie
msgnttude of proeegnt initugted,

Natural Ressutoes Science 1.aboratory

Phe natutal resources serence kiboratory may be planned 10
wIve as g teaching laboratory for instruction in ase, torestry, fange,
sriby, water, and some of the wildhite dissecting evperiment,

The tables should indude aoid sinks and the table tops shoutd
be aoid resstant, because most enercises involving the use of s id
will be conducted in this kiboratony . Fach student work station
should huve electnioity and gas, in addition to gas and chectricity at
the sinksan the biboratory tables abong the dde of the room.

Since ackd may be used extensively in ths laboratory, it dwould
mclude 2 tume hood and wafery cquipment. An cye bath and
ciengency shower sliould be provided.

At least one vabinet mothis biboratory should include chart
storae tor soff maps, Long flat drawers which allow the maps 1o be
Lawd out lat dunng storage gre desirable,

Portable sont bin that resemble the cabinets can be made to tit
under the anks along the sdde, Thewe provide o place 1o stofe ol
stitpdes out of aght in the dasgoom, 8By having them on asters,
they can be swheeked to the doaor for case in filling or empty g,

Drafting Laboratosy

A drattng biborstony shouwdd e tocated by itaelt, as mch
removed as posable from the natural resourer soence luharatory
and Jdaswaom, This teads o avoid student traftic through the
dratting room arcs. The drtimg iboratory should te squipped
with o chalkboard, corkboard, demonstration table. calcadatos
bench, storege boeker, tilting  drafting  tables, stooh. and an
instrument cabinet.

Natural Resources Mechanies Laboratory

Phe natural rewurces mechantes biboratony may be pant of the
derwuitural mechanios laboratory o one already evists, The ares
should have an overhead door 1o provide easy sevess. The sepagr and
work ared must have work bendhes for working on and repating the
equipment. Tool storage shoukd be enclosed and locked. Cham wws,
tool sets. and surveying equipment should e stored here and
handed out only duning Liboratory periods.

PREPARATION ROOMS

Fite preparation fooms can be oswed by students and instruc-
tars, They are hwated hetween the labararores and clissoonns, and
dre phised 10w that vudent sctvities may be observed by the
imstructor. Venettan blinds can e provided so windows can Iy
daskened.

The preparation rooms shoutd fuve sinks for cleaning plassware
and other laboratory cquipment. Sinks should contuin commere il
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carbugee dasposal utits T dinpose ot phae sueertads trome the fabs

fhe preparatios noom ot of He fatuiad Jowin ey wRhe
Labsoraton . shioufd tcbude g o 1ot Bakanes, Dae to shie dehicate
Snts g apeasl baswe Tor them should
e provided, Ordenain e pretant o mcht vibration 1o
provide tequsted accutanoy o e s of the st precise balanices,

A e fenad Alould s procnded e cach prepasation toot fo
St e bose al

Chdrgctenstns of thew

Gy sk Wt Lot e el
sty standands shoadd be tolowed catetudly .
A et te soom aquepped with exhaast aa shoudd be providedd

tor i aba ity cops and Bt ine cdinka

[ AITERS

STOREROOM

1o desirable te Base o contnd sorcfooit as near to ol
Labwaratanes s postdde 1o redine the distance amd tne regumed 1o
tebe B thie sofereenn The storeroom shoald teapen o the oatside
Toor s 111 skt deliveries af suppbies and aquipinent, 1 should by
welt tehined ond ave osaneiy of shielt and cabinet swes,

OUTDOOR | AND 1 ABORATORY

Drependinee an the nuentinde of the matuial tossiees program
mtigted tror Dt g res wall e peeded tar the dosekogunent of
@ band Lebrosstogs . §he Lend mrast e regsonably fevel, well dramed,
amd sty sedbed 4 atabdnhied sohools winde gre addmy o natusal
tesfies provtats toahd aogquite bind at they do not have o, of
work ent g acapetative prograns with existng P, state. of
natwonad parks o Lands,

Arhoretam

v ophantes of the ditterent Ritds of irees, shirabs, prases and
wibier plasts G adentitoation purposes will e meeded tor certain
matrus fonal wreas From tltree 10 e plants of cach eckes of
cultsngr svantenny should be planted to msate aganst fow o aneke
sedatens and o crable students to e to recopatse miore than
one spee et Mansy of these speoamens an be incorporated into
the badecapinte o the vrounds m e anmedate viemy of il
whinel batddane, e arboretum can be combmed waith o tatane
atirds atd conservation area o taofities for mstroction are abwo
needed.

b ovest Mlantatson

A foseat plintation for tree dentittcation, crumimg, and cuting
pusposes amd fon detonatiation of (vpes of cutting, wevd conttod,
terttility . and cedtural practces sl sequire s fo ten aeres, e
forest plitstation an soove gs o wibdbte Tabitat of tavatities for this
instgi bson giv i necded.

Demanstratson Plots

Dremonstration phts for caperaments # sotl feraldy ntandge-
ment  trrmation pratiees, and other parposes will reqatse one o
ot detes. A sentle dope with g sonth, sontteastern. of south-
WO e aprosite 68 Best, Pratecnon Tronn strenge winds s important,
Irreatsen tar the demonstegtion plats o ewental,

€ amping and Picnic Arce

Recreation tathitics for one ot maofe recreation whickes,
fentiy ared, and 4 proawe gred can be developed near i whool
fotent. Diehth wooded ates provide eitiner nstusal or mansiade
disde gs well s sumhie and petint rapid drvoft atter ieavy rans,
A supply of water and o wstage sy stem aie essenisl A road kading
to e recteation grea nevds to be sebvaniad and wide enough to
cdiry recteation velides and buses. Parking facilities need to be
adeguate tor visttors and users it sohood pobicy permats,

A pond of ot fess thun oneqodrice of an acre i surface arca
van prosade a0 oppottumty tor Uhandson® espenienoe @ sewnad
intra Gonal arcds indfuding Gch and recrcation. Ldeat topography

Ht

fof 4 pond s g natutad fow e of broad deaw wath o agrrow nedk at
1 bower end, pesmting wnatl and spong water to e sapounded
with o sliort dantt sctoss the nech. e dant sades, and bottont of e
pond slould be composed of soth it contes enouph Jday 10
provide o watertiehit hisat when propetly compuceted,

1se sdead watershied will supply enough watet 1o keep the pond
rull at af times. Phe water should be free of it and other pollutien,
Potest covet amd prassbind sie the wo best ispes of Waltershed
Canef,

SUGGESTED AUDIOVISUAL EQUIPMENT
f he totlowing cqupment stroufd be avinlabie tor uwe.

Fodasond Land Cameta

ISt camera and sttachments

fape recarder

Tomm pojector with soreen

Overbead progector

Opagus ropecior

Stide prowectorn teartouse! type
with et contiol) }

Soieen {

- cun o e W

Additional sudivisugl ards are Bihely 1o e avariable 1o the near
tuture. These will eapand the opportumity for use of audsovisual
materals. New eqqupmen should e added as o becomes availabke
and practial. fn the case of new constru tion, bibotatories should
by equipped tor vhosed carvut sekevison tavilities.

Phie fingl choe of oquapment should be deosded by the
appropriate nstractors wWho are tamilur with the oquiprsent and
needs of the program,

SUGGESTED LABORATORY FQUIPMENT

Followmg v 3 st of cquipment considered nevessary (o the
naturdl resources progrant tor o ckass of 16 students With wry few
erception, thiy equipiment (epresents g nnnnum fof the oveupa-
ponal curricutum ouchned in tus puide,

AlR

Qesal apparatis

Drasttall contisners and stands

Hiph volume (dier sampler
and shelter

Ontice calibration kit

fape samphker

Rotorod awenibly

Casade impactor

ead dioxide candle stations

Suffatson phite holders

Rubber cracking apparatus

Corrogon plates

Sampling probe, 4

Sampling probe, 8

LHampling nozsle, 1/4"

Sampling noszle, 3/8"

Sampling noszde, 1/

i abric panch

Silver plates

Membrane filiers and holders

Cisab sampling vesaels

CGreenbume-Smith Tmpingers

Midget impingers

remitometens

Andersen sampler

Ozone metes

24 hour sampler

Sequential sampler

-
-
-
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Brood pond

Scachit ik

Sem, HEL Y anehs
Fash g plicrs
Acrators

N akes

LT RITIN
Pepthometer
NCTen-idcro s apes
Plankion net

Hip ooty
AGuariun and s essories

FORENSIRY

Hardhats

Nanpoisonous kb jars

Insedt e

Inwotapreading board

Kohivng bon, st

fraseot endnibit cawe

Chatn sawes

Farm fractor wath inteeral
ket and foe fagks

Biftuxere ks

Abney kesels

Sureey 1 Cotpasaes

Iree catipers

Pramcerer lapes

Tow rules

Mistbhower

Pruming s

Bamnt canarkaggt) vuns

free taarkerns

Froec inped tors

Prossure sprray cans

Brush ww

Wonrdanan's sasns

Brush anes

Prarect seeders

Plantiny b

Planting mattocks

frec inurenient borer

fare rake

{age swatier

Shovels

Back pack punip

FAND USE PLANNING

Stect tapes, 190 Surveyaor’s
Acregpee wheel

Plumb boba K oy,

Steet tapes, 2 Chun, sopeeraphic
Lhainiy pine

Abngy fevelhh

Chinomicters

Range pokes

fransiis

fovels

Plane tabies and aigtades
Loved rods

Stadis rods

Drrartane fables

Deatting stools

Drawing Insinuments
franuls

Assosted cusves and 1wemplates
fotterning punde wets

O

RIC
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MINERALS AND MINFRAL FUFLY

Eahibad cases (petsoleuin productss
T adubat cases (rov s and minesalsy
Hand kenses

Proks

Spades

Note o fostis ton and practc sl evpenence o the reclamaton of
mined gred Lnds will require wates sampling sguipment, an-testing
cquipment, and sotd sampling equipre st winoh are inted undes theer

resped five isirud ional arcs.

RANGE

foly e thy lene plastic storag: hags

Grawn bead and wed nsounts

Display jars

Plant mounting sheels

Specimen labebs

Seed simiple display boy

Glass sammple vials
RECREATION

Rine buoys

ftepsckets

Boar, 14

Ouns

Penie table

Grashage cans

Note. Instrucon and practical expesenee in the development and
nugnagement of cecncation enterprises may require forestry tood and
cquipment and mcasurement and surveying oquipaient whah are

histed under Forestry and Land Use Planning.

SOt

Sail augers

Sotl secapling spades

Soif test kit Hellgae - Fruoy
Set of <ieves for sotf analysis
Suif thermometer

Moisture meter

Oven

Halunce, torsion

Paper sod sample bags

fand fens

WATER

LaMotte Water Quality Student

Qutlits and Reagent Systems
Water pollution defection outfit
Ram and sprinkier gauge

WILDLIFE

Refrigerator

Dissecting teays

Dissecting Kits

fissue forceps

Thamb torceps

wire mesh strainers

Rublaer aprons

Demonstration mcubator broodes

incubato-broader combination
100 cuick

Muzzles

Smalt snimal cages

Binoculars

Stngle sprmg fraps

Dhouble spring traps

Havahart traps

L K da

x x
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1000

200
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Appendix A

SELECTED LIST OF TEXT AND
REFERENCE BOOKS

Air Poltution Control Awwation. Air Pollution Fxperiments for
Juror and Semior Huth School Science Clesses Bistsburgh, PA-
The Awoctation, 1969

Amertcan Aswoviation  for Vocational  Instrucoonad Matenads,
Planning  tor  wr frrgation Svstem Athens, GA: The
Awoctgtion, 1971

Anderwon. RV Forest und Shude Tree Fatomology New York,
NY John Wiley and Sons, Ine. 1960,

Barker, Ko and others. Yr Pollution, New York, NY: Columbia
University Press, 1961,

Bear, b b Senls in Relation to Crop Growth New York, NY: Van
Nostrand Reinhotd Co L 19685

Bender, R.oand others. fie FFA and You Danville. IL Interstate
Prnters and Publishens, o, 1962

Bereer, K.C. ftriductory Sotls New York, NY. MacMilfan Co.,
1968,

Binkley, H. and ¢ Hummonds, Experence Programs for Learning
boacations in Agrictedture. Danvidle, 1L interstate Printers and
Publishers. Inc.. 1970

Brockman, OV Recreational e of Wild Lund. New York, NY:
MoGraw-Hidl Book Co., tne.. vurrent edition.

Buckman, HO. and NC 8rady  The Nature and Properties of Sail.
New York, NY MucMiilan Co L 1969,

Corman, R dur Pollutient Primer New, NY - National Tuberculosis
and Resprratory Discase Awaciation, 1969

Davis, K.P. Fowrest Management New York, NY . McGraw-Hill Book
Co . {nc ., 1966.

Davis, Rk and 1. Kelly. Short Course in Surveyog New York, NY:
Mo Graw Hill Book Coocurrent edition,

Devorkin, H oand others Sorce Testing Manual Los Angeles. CA:
Los Angeles County Arr Pollution Control District, 19685,

Domn. Y Help Yourselt to g Job, Parts £ HE Minncapodin, MN-
Franey Co | 1969

Donabiwe, R L (e Souls and Their Manegemens Danville, (L
Interstate Printers and Publishers, Inc . 1974,

Donahue, R.L. Sody An Introduction to Sods and Plant Growth,
Engewood Clitts, NJ: Prentice-Hall. Inc., 1965,

Douglass, R W Forest Recreattan. New York, NY - Pergamon Pross,
Ino ., 1969

tasmunger. M I The Stckman v Handbook Danwnitfe, (L Interstate
Printers and Publishers, fnc., 1962,

Executive Office of the Prevident. Office of Management and
Budget. The US Budget in Brief. Fiscal Year 1972 Wadhington,
DC US. Government Prinung Office, 1971

Fagan, § J. biew of the Farth  An Intraduction to Geology, New
York, NY Holt, Rinchart. and Winston, Ine,. current edition.

Fatr, GM and 1. Gever. Flements of Water Supply and
Wastewater Dispersel New York, NY. Sohn Wiley and Sons, Inc.,
1958,

Fertdizer Institute e Foerttlizeor Handbook Washington, 1 The
Fertilizer Institute, 1972

Forbes, RD  Forestre Handbook. New York, NY- Ronald Pross,
1956.

Foster, A B Appraved Practices i Soid Conservation Danvibie, {1
Interstate Printers and Puhlishing. Inc.. 1964

French-Bray Pnnting Co Supervised Occeupational Expericnce in
Agricuiture, Plans and Records Baumore, MD. French-Bray
Printing Cu | 1969

@/m

- Teacher's Grade for the Ffective Use of
Wp« rvised Oceupational Experience in Agriculture, Plans and
Recurds. Baltimore, MD: French-Bray Printing Co., 1969,

Future Farmers of America and Massey-Uerguson, Inc, Advisor’s
Teaching Guide on FA4, Alenandria, VA Nattonad FE A Supply
Service, 1969,

Future Farmers of America Foundation, Ine. dwurds for You
Washington, DXC: National FEA Advisor, U.S. Ottice of Fduca-
tion, current edition

Natimal FFA  Conpest,
Washington, DC: National FFA Advsor, U8, Oftice of Fduca-
ton current edition.

Gallant, R.A. and C.J. Schuberth. Discovering Rocks and Mincrals
Garden City. NY: The Nature History Press, 1967.

Hardenbergh, W.A. and E.B. Rodic. Water Supply and Waste
Disposal. Scranton. PA- taternational Textbook Co., 1961,

Held, R.B. and M. Clawson. Sail Conservation in Perspective.
Baltimore, MD: Johns Hopkin« Press, 1965,

Humphrey. R.R. Range Ecology. New York, NY: Ranald Press Co.,
vurrent edition,

Israclson, O.W. and V.E. Hunsen. Irrigation Principles and Practices.
New York, NY: John Wiley and Sons, Inc., 1962,

Jemen, C.R. Cutdoor Recreation in America. Minneapolis, MN
Burgess Publishing Co.. 1970.

Knutt, LL. and others. Prufitable Soil Management. Vnglewood
Clitts, NJ. Prentice-Hall, Inc., 1970,

Lewis, R.S. and G.B. Clark. Flements of Mining. New York. NY:
John Wiley and Sons, Inc., 1964,

Longwell. C.R. and R.F. Flint, Introduction to Physical Gealogy,
New York, NY: John Wiley and Sons. Inc.. 1962,

Murtin, H. Dewcloping Supervisad  Occupational Experionce in
Agriculture. Stores, CT: School of Education, Universty of
Connecticut, current edition.

Muason, R.E. and P.G. Haines. Couperative Ovcupational Education
and Work Experience in the Curriculum. Danville, $L: Interstate
Printers und Publishers, fnc ., 1972

Masbey, H.S. Wildlife Investigational Techniyues. Washington, DC:
The Wildlife Society, 1967.

Munzer, M.E. Planning Our Town. New York. NY: Alfred A. Knopf,
1964,

National Coal Association. Coal. Washington, DC: The Assoctastion,
1606,

National +'+'A Supply Service. Official FFFA Manual. Alexandria,
VA: National FFA Supply Service, 1972,

Pfieider, L.P. Surface Mining, New York, NY: The American
{nstitute of Mining, Metallurgical. and Petroleum Fngineers. inc.,
1968.

Philtips Petroleum Co. Pasture and Range Plants. Bartlesville, OK-
Phultips Petroleum Co., current edition.

Richert. G.H. and others. Retadling Principles and Practives. New
York. NY: McGraw-Hill Book Co.. cursent edition,

Rouss, WA, Forward FFA. Alexandria, VA: Future Farmers Supply
Service. current edition.

Sampson, AW, Range Management Principles and Practices New
York, NY: John Wiley and Sons, Inc.. current edition.

Schwab, G.O. and others. Flementory Soil and Water Engincering.
New York. NY: John Wiley and Sons. Inc.. 19685,

Shoman, 3.5 and others. Wildlife Habitat Improvement. New York.,




NY Natwontal Audubon Socxety. 1966,

Smuth. DM The Practice of Sthiculture. New York, NY. John
Wacy and Sons, Inc., current edition,

Snedigar. R. Qur Small Native Armmals. Thew Habits and Care. New
York, NY- Dover Publications, 1963,

Snelgrave. A K. Opportunities in Geology and Geolugical Engineer-
e, New Yurk. NY Up..enal Publishing and Distributing Cotp..
1970.

Sod Conservation Society of Amerws. Planning and Zoning for
Better Resource [ s Ankeny, 1A The Society, 1971,

Sodl Scwnce Soctety of Amenca and Amerwan Society of
Agronomy . Soi Surveys and Land Use Planmng. Madison, Wi:
The Sovieties, 1966.

Stullings. JL.H. Soi’ Use and Improvement Faglewood Clitts, NJ.
Prentice-Hall. tne.. current edition.

Stern. AC. Ar Pollution, Volume 1, 1. I, New York, NY:
Academuc Press. Inc.. current edition.

Stoddard. L. A. and A.D. Smuth. Range Management. New York,
NY.: McGraw-Hill Book Co.. current edition.

Sturgrs, AL, Parliamentary Procedure. New York, NY: MeGraw-Hill
Book Co.. Inc., current edition.

Thatcher. {.C. Forest Entomology. Minneapolis, MN. Burgess
Publishing Cao.. current edition.

Tisdale, S.L and G.E. Nelson. Soid Fertility and Fertilizers. New
York. NY. MacMillan Co.. current edition.

frice. DS, Forest Conservatton, Tacoma, WA Holecombe House,
1965

Trier. D.8. Forest Conservation, Growing the Furest. Tacoma, WA:
Holecombe House, 1965,

US. Department of Agricultuge. Farmer's Home Administration.
Handbouk of (utdoor Recreation Enterprises in Rural Areas.
Washington, DC: U.S. Government Printing Office, 1966.

US. Department of Agniculture. Forest Servive. Campgrounds for
Many  lustes  Rescarch Paper Noo INT6. Ogden, UT: nter-
mountan forest and Range Faperiment Station, 1973,

Fireman s Handbook . Washing-

ton. 1. U.S. Government Printing Otfice, current edition.

Forest Recreation for Prafit

Agricaltural Information Bulletin No. 265, Washington, DO

U 8. Government Printing Office, August 1962

Intraduction 1o the Funda-

estals of Fire Bohas ke Washington, DO US. Government

Printing (Mo o, curtent edition

Natwwmial  Fare-Dunger Rating
Suevtent Washington, DO US. Government Printing Oftice,
current edition.

Wildlige Habuat Improsement
Handbook. Washington, DU US. Gowernment Printing Office,
current edition,

US. Department of Agnculture. flow to Manage a Trour Farm.
Washington, DO US Gowermiment Printing Office, current
editson

Restaring  Surfacv-Mined
Land. Miscellaneous Pablication No. 1082, Washinpton. DC:
U.S. Government Printing Office, 1968.

Sail. The Yearbook of
Agriculture. Washington, DC. U.S. Govesnment Printing Office.
1957,

. Water. The Yearbook of Agri-
culture. Washington. DC: U.S. Government Printing Office.
1955.

U.S. Department of Heaith, Education, and Weifare. Office of
Education. Water and Wastewater Technolugy. A Suggested
2.Year Post High School Curriculum. Washington, DC: US.
Government Printing Office.

U.S. Depariment of Health, Educution. anu Welfare. Public Health
Service. A Pollution Measurements of the National Air Sam-
pling Network. Washington. DC: U.S. Government Printing
Office. cusrent edition,

Environmental Health Practice
in Recreational Areas. Public Health Service Publication No.
1195. Washington, DC: U.S. Governm.ut Printing Office, 1966.

1.8, Department of Labor. Manpow.: Keport of the President.
Washington, DC: U.S. Government Printing Office, 1971.

US. Departinent of the interios. Constriction Costs, Operational
Expenses, and Methods Emploved in Fisht Farming Washington,
DC: U.S. Government Printing Office, current edition,

. Surface Mining and Our En-

vironment. Washington, DC: U.S. Government Printing Oftice,
1967.

Wall, S. 4 More Fffective FFA. Danville, IL: Interstate Printers and
Publishers. Inc.. current edition.
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o g barrel ot ol Bl Tonm, blaok amd whiste, 29 mimutes,
tree bt Amcetcan Perrodeum Invstute, 1804 K Street, N W
Wosdingtogy, 1K s

Showe how e prs tees, doth suibace and
ndetotonsind, modtred 10 cmmnnze aosl dramgee
$adm, Pooso, codot, 23 aumeies, sde S 3R Staart Dinkey . 64926
Moanatteld Roond. balle Chirch, VA 2203

o SadfLog

[7] L2 PRI

NIV

Sows oder prescesantg methods preparny:
vaftety o0 sty 1t the home, on taems, amd o
wdustry b, Tommn, color, 28 oamdes, tree lan Modern
Pabhioe Protire Sesvroe. 2323 New Hivde Park Rowd, New fhvode
Paoak, NY Hindn

f e between
e amd comwens o, Lo Tomm, color, I8 mimmes, free
T Codorado Mititne Qs tition, 407 Moy Balding, Y90
Sonth 1orh Strect, Pleave, CO R

Ceonndd, COoShous need tor coopenation

ot renewable vl resotrces B,
fhntg codur, stbe SI000 1 gy Jdopacdia Broannsoa §dae atiaad
Corporatton, 325 Narth Michran Vsenge. Chicago, §E 661
Phe 7 Nodae ol satlplaen
peopte mek the puath of sinep miatne doress Appalachog §adm,
Cofire, Y7 wike S penmad SES NRC
Pducanongd aterpeoses, b L 30 Rockeretles Plaza, New York,
NY o

Workd of Peirrokan 7Nt abont peophe doime the
Bundieds of jobs cegurad to prodie e pettodesm eneney . Bodin,
fhgn, ceker, 1R mantes, fee foan Vmerioan Petrokeum
Tostpate, T8O K Street, N W . Wadbime ton, DO 206,

Wine ase o

wers, and unappn

lam, WIS,

R ANGE

Shoats B geras faproves thie sl and

prevents eroston atid toods and mant othier heanen etfedts of

pgraswhads  dm, tomm, codor, 29 mmgtes, v

§ bt

thewe
N IRT IR
Ranpers ™ Story ot srass and beet produ tn
throueh  cooperative cthats af shie Colorado ¢ attienien’s
Saen tton and poble nenee managers Bilm than, volog,

IX O3S et e, serviee e ¢

“Ranre AMlotimem Aty s 7 Pesonbes the syatematn methad used

hy ranee tmaeers o the Forest Serviee o collect intannastion
oy Wi fo buse thest tutgeement plans god decnons for e
Aottt §oreds and Natonad tiraadands Elm tomm, color,

46 12 mmvntes, swerviee e ¢

SRk Lowd Kewaredt af Mantton 7 Showe the vastons esperimients

T tne s otedine ded a1 the Mangtou Eapermmental Forest, featurnmg

ff

the eflevis on bnd and wter of ddtepent doevtees of gfazmg
muanfetate, huehit, and Paline, o, NI
oS, s el cdigeee

“Teamworh on (e Sevada Ranee 7 Stany o susal developiment
Hirouph the onnbied cttorts of Govermnent aocnowes and

Noevada ranchas, Bilng, Tomm, colog, IR
+

licavy. corkor,

AN, safvile

RIRIFON

RECREATION

“Commamty Fake T Workime tund m-hand with the conwrvition
comttitaaton, 4 Jonal commnmis s shown i e conaiig tion,
nuanice namee, and emovment of the o edcaionsd taoetsof
the Like 1adm,
NGt

“SNew Opportmins e Rl Revicatton No C 128 Pewnbes
vitngis fves o teoreattos s progets that e being developed.
S0 frames, colon, monnted sedes SR, tdoatrgpy S8 S0 Phato-
staphy Divigon, Mhce ot Totormaion, U8 Depanienm of
Aprcaliare, Washington, DO 20280

SRyl Thhdans © Rueal recication for oty tolhe g ew sodneee of
smeoitie tor taemers, il By, color, 28 mmties, sovie
ciitipe, 88

Stent flips and Plippache ™ Preads soth recscattonal oppeatamiiies
mothe Nanofial Porests s the Nogth-Centrgd siates Tidm,
o, codor, 28 1/ mputes, seavice change

Fonmn, colat, 27 mimies, sy Jhatee,

S8

“Hesond Fomotron 7 oy
cottsetvatton dic s aad focal s concertme the develop
e and e mert of vig iafnes soesotitoes for fatre tswe,
Pt Jemm, cofor, 23 mimutes, ,wrstee tharge, 88 040

“hust s Dyigg, Fhe ™ Shows how tammers and randhers of e
Gireat Pl are prepamtg o provent disaster when the nest,
wevitable droughi comes Brdm, o, color o bleh and
white, 131/ 2mmmes, saaviee charee ?

Thoow Yo Land 7 Onttmes ond analvzes the cthobasde cosaes ot
fand 1 s, Jomn codor, T mmptes, service charge, 83 0°°

“Kuow Your Tand ™ N CR O fhae prescntaton shows e prin hiead
Lind chisatrcation method st waitt wdicste the bea Lind uwe
and freatment fon the vipions arcas of o S SO Haies, color
et nted dhides SS, filimstrgp $5 8001

“Aud 7 Pivcsaes low o cantrol crosoit and sedoimentation daing
the nebhanizne process adm, Temm, color, 20 munstites, sevice
charpe, 8§ 290

“New File Tor The Grear Bhans * Promaotes the Gareat Plains Soid
Conservation Progrim by showaty the progres made m sl
and  water folm, tomn, mnuies,
Wiviee charge?

“Randiops and Sotd Proven.™ he read power of randrops i

portrayed in thas tdn Fedmy Tomm, color, 2 mmutes, service
S «&s

tohgl coordaration o the wand

CONNCIVa o codor, 12

tharge, §

S Conservafton Bstrer, The ™ faplame what o distract s oand
how ot tens Litn, Jemnn, cotm, 1312 nimates, free
forann Venard s, Bon 1332, Peor, H 660

Lo Save Onr Tand,” Moo CHdY Covers the worh of the 15 Soil
Copswivation  Sesvd estiuhlshiaent  up  thiongh
modern tnnes 4% inmes, cofor monated dides SR tdmaing
S5.800 0

“Washout ©° No G660 § sanes the problem ot urban croaon and
restibting polutson of the streams amd rversand aigeests samne
methods of controthng st SO frames, color mounted shdes $8,
filnetrip 8850 %

“Water Fvenswhere Larm Ponde™ The story of how and why
farmers and oty peaple can beneit trom rood management of
the water that tels o farmband. Fdm, temm, color, 6
HRUICS, servYi e chasge ¢

“Water Movement In The Soif °° A wries of lahoratory ceaperinientis,
and throtugh the e of fimedapse photostaphy 1f csannnes the
prscphes sovermnge water tows. Fim, lomm, color, 28
mrhites, servike chirge, $5.¢07

tam s



WATEFR

"How Fo Mane o Dy River 7 Lake o chean niver, add sewage,
vhemcats, beat, deterent, and penple aho don't care stow,
how a2t made dean agan® Lo, 1emm. color, 27 muuies,
s S3300 rental $18, NBC | ducatnonat Frterprses, Ine, 30
Rowhetedber Pluza, dvew York, NY toolo

“hrrtadting The Platme W' Moo € 38 Covers the many betef i
of tloed and sprnhker 18pe uraiion and the advantaces of
drevine the punips by electncdy 68 trarmes, colar moutted
shides SELSO tilimngnp 87 Sa ¢ ¢

"I Your Deomton Clean Water.” Amitated fuures show the
badc dharacienntion of palluted water and Bow water 1reat-
sent planis operate. Pdm Temm, calor, 14 angintes, e foan,
Aswcate Babins, Inc., Regional b Centers, 600 Grand
Avenue,  Ridpefield, NI 07687 Sel Hillerave  Asenuc.
LaGrand, I8 60828, 133 Delaware Avenue, Ouakmont, PA
1513y,

"River Must Lives The™ Introduction 1o water poliution and
wastowater treatment, Fdm, tomm, color. 21 tinutes, tree
ke, Shell Tadm Dibears, 450 North Mendian Street, Indu-
tmapobis, IN 36204 '

“This Tand o Oure " Shows Bow fand-water ressurces are rebuilt
and strengthened as mdividuals and commumnes utdise finan-
b and tedhinnad bielp throggh the Agrultaral Conservation
Program, Bibn Hamn, cobr, 28 114 nnnutes, service chuaree.

“Water” Daploses the osthietic and pracical use of water and
encontares wiser use Jand reuse. Bilm, lemm, color, 27
manuies, frec hoan Maodern alking Bicture Serviee, Ioe., 2323
New Hyde Park Roaud, New Hyde Park, NY 10

"Water Resourcetulness,™ New Yok State’s coordinated  water
resoirees prograny, Do, Tomm, color, 20 minutes, stle $200,
rental $18 Stuart Pankes. inc., 342X Mamtseld Road, 1 afls
Clhiurch, VA 2200831

“Watere rom The Mountan.” Shows de how the stow surveyor
TICAMITCs Waler comens o e anow and determines what swe
watt espect when the snow melis, Fdm, temm, cotor, 20
mnuies wrvioe dhanee,

"Watershed Projecis Tor Protectn and Profis ™ No U128, De
sertbes haw proper conservation practives van greatly fimit the
ravapes of umeontreldled water and at the sane tune nuke
sdditional water supphies svadable. 35 framen, color mounted
sftdes S tHmaTngy S My, & .

WILDLIFE

B Gaane Manaeement on Public Tands No, C-189. 1 aplains
where ditterent speares ot wild animals are found and how
most bt pacne amnuds, especndly deer, are makine o steady
morcaswe i popalation through the work of conservition
organtzations, 79 frattes, cobor mounted shdes $42.50, film-
strap $K Sep e

“Hirds of Pres.” Noo CUTR Discusses the role of some arda of
prey i nature and  desorthes dentifyme characterstics tor
wreral species, 81 frames, color mounted shdes $12, fdmatrip
$6.50. ¢

“Mahing PListers Casts of Animal Tracha™ No C174 This stepeby -
sfep presenlation sltows what matersthy are needed and how
they should beouswed o make good plaster casts of aninut
tracka, 29 trames color mounted shides $§EL fthmatrip 88 50, ¢

"Patterne of The Wilkd ™ Through the eyes of a wild fon, you see
that the wildhite of g forest does nat merely inhabit a torest,
but v part of it structure Fdm, 1omm, color, 26 nunutes,
wrvice shanee. ¢

Q

ERIC

Aruitoxt provided by Eic:

“Shanng Our Land Wath Waldite ™ Noo C 177, Showy bow sl and
WAEE Conervation measncs beaetit wildbic on 60 pacent of
the Land areas i the United States, 88 trames, colos mounted
shdes $12, tdanarip $6.50,+4

"Noiw Game Bards of North Anwerica.”™ Noo G172, Descnibwes many
of the most popular game bicds in the country amd paves
information to help huntees and tarmers attract them to
uiny ateas, 48 ey, color mounted shdes S Sl
W8S

“We Sbare This Land.™ Phie v the story of Bow conaervation
practices brmyg beneficsd waldlite back to the tarm. il
Trmun, color, 14 1/3 minutes, servive chaggee *

“Wildhite For AILY Naoo C-3750 This conservation story tebis same of
the benefits of having wildlife live among us 40 trames, color
mounted shdes $1E50, filmatrip $5.50, ++

MISCELLANEOUS

“Agrcultund Science Protects Qur Fovironment.” No. G140,
Describes new ways of coping with problems developing oud of
imcreased  population and industriadization. 49 rframes, colos
imounted sirdes SX, fHmstrap 85,50+

“Carcers 1 Natural Resource Management,” Descrsbes typical jobs
m fish, wildltfe and cutdoor recreation. 83 frames, oolos
mounted slides, sele $7.95, Vocational Education Productions,
Calitfornia State Polytechinic College. San fuiv Obispo. CA
93401,

“Feology and Agriculture.”” Multintedu Kit including five ful! colog
fumstrips: illustrated filmatng seripis; nareation or recorded
rect tape, or cassetie: overhead transparency masters; resouree
manual tor teacher or student:and supplemental bookkets from
leading conservation organizations, Vocationat Fducstion Pro-
ductions, California  State  Polytechnic College, San  Luis
Obispo, CA 93401,

“FFA L Focus on Forty,™ Presents the fult story of the National
FEA convention including 4 personal appearance by President
Nivon and the American Royal Livestock Show and panade.
Fadm, tonun. color, X8 minutes, free loan, Venard s, Bos
1332, Peoriu, L. 61601,

“Applymng bor g Sob.™ Highlights the problems and attitudes of
young men amd wouken on their firsg job interview. Drasmatiies
mastakes made and how to correct them. 1 dm, 1onua, color,
11 minutes, stfe S48.50. rental $7.50. Nationa! Audiovisual
Center (GSA), Washington, DC 20409,

“Tle Job Inferview. ™ Stresing useful tecmniqu s for Vietnam
eeterans o use i job mterviews with proge ctive enployers
and sHustrates the possible apph U m of military traming to
civilian jrbs. Fidm, fomm, < er. io minutes, sike $68. rental
$10. Nanonal Audiovisual Center (GSA), Winhington, DO
20409,

*U.S. Department of Soriculture fitm avatlinle from state
film libraries. Write Motion Pi tore Semice, Office o Intormation,
US. Departinent of Agriculture, Washington, DC J0250 for
focations of these lending Ibranice :

**Avatlable trom Photography Division, Otoce of Intorma-
tion, U8, Department of Agricultune. Washington, 1€ 20250,
*HENational Association of Consavation Districts, aviron-
mental Film Service, PO Box RSS, League City. 1% 77873,



Appendix C

SELECTED LIST OF PROFESSICNAL AND

TECHNICAL SOCIETIES AND ORGANIZATIONS
CONCERNED WITH NATURAL RESOURCES

A st of somie protesaonal and techakal wereties and
dvwn etions cotoered with conwevation and the natural resoutees
it be g source of usetul intructional information and reference
date The compendium which tfollows i not g complete bating;
mclusion dovs mot uply apevial approval; omsgon does not imply
disapproval ot an onvanzatien. Fducators and students destring
mtonnsbot from the otcanizgtions may addres snquiries to the
evcculive secretary at the addres shown

MR POLEUTION CONTROL ASSOCIATION, 440 Fith Avenue.
Priatsbureh, PA 15210

AMERICAN CONGRESS ON SURVEYING AND MAPPING. 733
15th Sirect, NW . Wavluneton, DO X008

AMERICAN {ISHERIES SOCIFTY, {040 Wadungton Budding,
TSthand New York Avenues, N W, Washingron, DO 20008

AMERICAN LOREST INSTITUTE, 1838 K Street, N W Washung
ton, [X° Jin

AMERICAN FORESE PRODUCTS INDUSIRIFS, 1816 N Street,
NV Wavhinetan, DO 20006

THE AMERICAN FORESTRY ASNS CIATION, 1319 IXth Street,
N W | Washitngton, 1XC 21036

AMERICAN GEOJOGICAT INSTIIUTTE, 2201 M Strect, N W,
Washington, X 237

AMERICAN GFOPHYSICAL UNION, 2100 Peansvivania Avenue,
NW.L Waadnington, DO 20037

AMERICAN INSHIFUTTE Of PLANNERS, J17 15th Strevt, W,
BYabuneton, X 0008

AMERICAN METFOROLOGICAL SOCHTY., 45 Beacon Streer,
Boson, MA DITOR ’

AMERICAN PHIROLIUM INSEHIUTE, 1271 Avenue of the
Americas. New Yorh, NY 20

AMERICAN PUL PV OOD ASSOCTATION . 608 Thard Avenue, Now
Yok, NY (1116

AMERICAN SOCH 1Y OF PHOTOGRAMMEIRY, 44 [eesburg
Pike, Falis Charch, VA 22044

AMERICAN WATER RESOURCES ASSOCEATION, P.O. Buy 434,
Urbanag, IE 61RO

£ j "6y

AMERICAN WATER WORKS ASSOGIATION, 2 Park Avenue,
New York, NY 10016

ASSOUIATION Of INTERPREIIVE NAJURALISIES, 1251 -
Browd Street, Columbus, OH 431208

CONSERVAHION FDUCATION ASSOCIATION, Ban 450, Madi-
wxon, Wi §3701

ECOLOGICAL SOCIFTY OF AMERICA, Oak Ridpe National
Laboratory, Radiation Foology Division, Oak Ridge, TN 37831

ENTOMOLOGICAL SOCIHTY OF AMERICA, 5603 Calvert Ruoud,
Collepe Park, MD 20740

INCINFRATOR INSTITUTE OF AMERICA, 60 Fast 42nd Street,
Suite 1914, New Yark, NY 1017

INSTHTUTE OF ENVIRONMENTAL SCIENCES, 34 South Mam
Street, Mt Prospect, 1L 600057

NATIONAL ASSOCIAFION OF SANITARIANS, University of
Denver, Denver, (OO 802013

NATIONAL (COAL ASSOCIATION, Coal Building, 1130 Scoven-
teenth Street, NW_, Washington, DO 20036

NATIONAL PARKS AND CONSERVATION ASSOCIATION.
1701 18:¢h Street, NoW., Washmgton, DC 2000

NATIONAL RECREATION AND PARK ASSOCIATION. {704
Pennvyivania Avenue, NW., Wadiington, DC 20006

NATHINAT WH DLIFE FEDERATION, 1412 16th Street, N W,
Wastimgron, DO 206136

fHE SOCIETY O AMERICAN TORESTERS, Suite 300, 1010
I6th Strevt, NW., Washington, DO 26036

SOCEETY FOR RANGE MANAGEMENT, 2120 South Bigch Sireet,
Denver, €O 80222

SO CONSERVATION SOCHTY OF AMERICA, INC.. 7515 Nt
Ankeny Road, Ankeny, 1A 50021

SOIL SCEENCE SOCIETY OF AMERICA, 677 South Sepoe Road,
Mudnon, WE §371

WATER POLLUTION CONTROL FHDERATION, 3900 Wiscunain
Avenue, Washington, DC 0016

WHDLIFE MANAGEMENT INSTITUTE, 709 Wire Buikding, Wast
ington, 1 2K28

FHE WHL.DLIFE SOCHITY, Sutte §-176. 3900 Wisunun Avenue,
NW Washingion, IX 20016



