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FOREWORD

tareer education 1. 11111PlehenSiVe. s)%teniatic. and cohesive plan of instruction that provides each student the ()pilot-thinly to plan and
prepare tor .1 meaningful and satisfying rok as a Narking member ill society Occupational cinders. representative of the entire world of wink
And around which a career education can be designed. were identified by the U.S. Office or 1.du,...atton. the 15 occupational clusters are

business and office consumer and homeinaktng-related
marketing and distribution entlionniental LA:nit-44

public. service%communications and mech.]
construction
manufacturing

health
hospitality and recreation

transportation eersonal service
airibusiness and natural fine arts and huntamties

resource.' marine science
this suggested guide is one of tour pubhcations developed by the Department of Agricultural Education. Collings. of Agriculture. The

Pennsylvania State University. a. J result of a project entitled "Career Education in the Natural Resources." The protect was funded under a
grant !torn the Division oi Vocational and lechnwal I'ducanim. Office of Education. 1.'.5 Department of Health. iducation. and %ellare.

I his project crew out ot a need hit materials offering strategies for implementing career development programs in the field of natural
resources. a part ot one occupational cluster area. Although there was an abundance of information eoneerning vocational development
theories. there was an apparent shortage ot materials offering strategies tor implementing these theories into operational programs. This void
was causing considerable trustration coo practitioners who were attempting to design and implement plans for caster education.

the purposes ot the overall protect were: iIi to develop appropriate curriculum guides in the natural resit:flees suggesting a
sequentially -deseloped education pri-gam offering career awareness, career exploration. and job preparation. 12) to acquaint educational
leaderclup in all states with the curriculum materials resulting from this project and promote their use. and tat to disseminate in the states.
copies oh the itifitallitirti material produced the project.

Regional ihork shops were held during May and June. 1973 in nine of the Regional Offices of the .S. tHtice of Education in the following
eine: Roston, Philadelphia. Atlanta. Chicago. l)alLis. Kansas t'ity. Denver. San Francisco Seat tk. Die se meetings were attended by inure
than :too classroom teachers. guidance ecninselors. school adMinhtfAtilf%. teacher educat. Ind state education department personnel. who
were acquainted with the outcomes of the project.. reviewed the guide, and were instructs. IN effective use and implementation in a local
program. Participants made recommendations for improving the guide and fur the purpose of 4 ..ning the wide variations in needs and practices
across the country. these reeommendations are reflected in this final document.

O cupattonal preparation programs at the secondary level are designed to assist the student al convening his occupational preferences into
reality. Higure I t. Specific objectives include helping the student to:

1/evelop plans for implementing his occupational preference. whether it tie entering :nark or continuing on for further cdutaihun
training

2 Usecute these plans by. appropriate course nark and fob espenence.
I Obtain entry level ion skills and iir entrance into further education or training.
f he guidance program as well as the curriculum. must receive special attention. Students need to be reminded of the necessity to master

certain curricular experiences in order to he qualified tor employment. Those planning formal education beyond high school must he tirade
aware ot the requirements for entering such programs

Other curriculum materials resulting from this project are:

Vdrural Retources and t arcer .-i warmest
A Teacher's Guide for Grades N-6

Expluring Occupations in the Natter! Resources
A Student Resource Guide for the Middle School

Natural Resource; Technologies
A Suggested Post high School Program Development Guide

141

Dr. Deihl R. Meaty
Professor arse Head
Department if Agricultural Education
The Pen ns% 'mil 'itatc University
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Chapter 1.

CAREER EDUCATION IN NATURAL RESOURCES

lIft tKII-g I*%HiIPMII IIt1
I ..ilt rat p.'i: ..t cdu,. ,tt inn ui: i. itp.n ttw %nunt 1''

wats 41 4ni1u 1' ra1h.i In j4ulIhid. i' IwIp
ihcm i:nwr IhM all J% lUet.tUhl). and t' ait tlwm in
Iindui 'rina1 ik'ji,' in tiw lit t'jllIi n a%alLtt'k lii itwni

ni: ni t1w tni.nd hb-h lht uamtnd tim tnu't
114ii:li i . pun id tit 11w npç'iifuIflUI in

quui. iIt 1kilI t4hhlI &iII i' him lii nak a Ii hiJ t
!11TTh.411 .IflJ tlT Iii' tli1U 1J1II1I%. JfJlj'4. alf 11W kbd at .%)Ihtl fii
kawi 11w I'tth .4! I' tfljl S1I III utfi skilk at: nnt o'ntin.d bi 11W
nunqiulattbt skills tht .ini: all ift'w us nhKh nni: an uii: hi

ifl 1II1Ii:% hth ritntbut: hth ti iJis'iijua1 tuhilt
nwnt and i 44W!% 1! ti:fljtlti: and

14. ilsaki: pulilk i:duiJtk.fl ri:kvant Ii. 1.tdjs ncd.. jd ilts'
nt,i:d ..t its: tulun:. ih sthn.t) prirram hnuI4 hi: i wted. It s

1w4..'rnln: In. j'.int i:vid:nu Itur puhhi i:dujls",i muu 1k-
tn ui:d .tr"nJ ttw tht'rn: .'1 t,rc:r drbel.qsnint ()nt uhi.'uli
:.flflhtil 'nipl ncni .an nut ;tuicn attun: tilt &1t-lt*ltilIn1i:fll and
linjnul indt'Nntkn i: ifut .iii k'tflhl4l in a i'und dcm.it'tatt

I .IT4r i:ttUtatiiin i a imptchcnnt. t:nuIii:. and tsuW%isv

pl.tn iii lflInut ibm that itI pr.mstdc ..tud:nt itx- muç1sn11unh1% 1..

pla;t .md prt'aT: Inn a m:arnnØul md .anis rn ink, .t a

m:nhIWI ...I kIi:t% t l.m14 :.nctT edui:.i%i.mfl dtnnl pn.ivi4&.
IfltrU tinfi 1.11 indiiiIUIs at :a h mJit' us tt litt'knt prm,tss ..l
.ar..':r d:wl.mpnwni I umi i:kuiniats .mnd ..mndJr) i'dui..tti.ifl,
i:iadt". kmd:ri:..iun 1hrnuh I . iii: :1t.mni rims! in1utt: a

-it I'.sh titt. Is .ir .*und 1li i ts'nt. m'1 jti:i:t m'ppumriun;Iws.
luff:ntt.-nts. and r:ssards in lw snild .t .mgk In eWmcntJR

%ltftknts .iYt' intenrnt'd atkuti ti% pcnph iht
4fli: .4! mItIs in 'uu ,iN. wt and uti: iøli:s and ftUlii:ltWtits
mtnlv:d In tli' tinmldk stft.t.ml smud:nls i:spbmft' ii?'dCfJl %pCtUk

.miJtlit1is h14)U1?h h.IndSIIR C79%tC and tWId
nt%Cflfjttuitl. .is wi:fl as i1Js5I.Itflfl m't1Uttlifl 1Iw% art, assisted in
sek..nnr an msupaikmnal jfi: tnT luithti speu1uiaion jI 11w
se(itmbl- 'nh.blt tesel. In bh shnm$. CaSh sludcnt shnuW 1w

ptcmst ted I.' pursiw lus sdeti:d .wiu'atktnal area. *ith any 'it all
it thr-: prmrssn:I .,rwnk-J .iIS1f%Ts mtengse jnb prcpara.

Inn enIrv intit the w4tnld iii w.mtk inunt-dulely Up.mn kavmt hth
sdti4. pt:paraugon mi teihimaI pnsztiu.nttu.tuçh pitsIsss.und.uy
o4updIronal i:dutjthmn. ut preparaitmin I pr&uIeSSkm.d sars?ers
thrnuØi :ofleee cdsiialIon.

Thi,ue sludnts prcpjnni fur po*asem.'oskbry iwsupaliminal
educaricm or funr.year cuIle entry intact he pwvided with s4usirc

of mweupa1ttn petwes. mehidiap worth ctpcmmce whe,c
it ii itw jemtt sub$c1I areas betn1z related t.' the
ah'a liii siiih ihe. are tri:partn. %tudets :nagtnt in
jmth preparation must 1w providcd siith basw waJcnu:

UM eentaisl fur further cduiauon. turtinquenily. every czødcnt

wdl frave the sctcni tith at kati entry4cvcl job skiUt and with

(aèbty in hjsii .m:jdemw suhe'ts sufiltien' Iii enahfr entry anti'
turthe; edut.sti.n.

Sound :arcc; u,dui:jlimmn nut only provides job lnInrlflJI kilt and
flj dcvlipm:nt hut also 1wips studi:nt.. In dcsi:top sound i'ik

attitude' t4hkh imimh: the pt'rmllmsI. psh.44.çIm4. lkwwl. and
ectntoink imwaut of work. l,iteaqvc guidance and counsebug

_i uais be pitwided to asssat the Lu4nni in

I

seIt-awirent'ss and in maIhme his tnt:fr.sts and .ibilitts II 14.'. uitiul
a .ur:ets

I 11t mippurtumu) liii platenient In an entt -kbd $eitl itt iuttlii:i
edutattimn Is III*IikJ mr cu,ty stt*Ji:nt I bus. tSsniul(dh'ft%flfa' atrt'tr
:dumat inn tutludes a sequentIally destrkmped edua.,uiumn progrant
t'ltcrtn tareer .'fiuJflt.tIiumfl. sarect csplivatauna. and j..h pzcparallmmn
ti'r ill students A matv lienetit is that students ptrt.'1mant: in
hjsim. suhuts stiff probably uttipnwe as the :nutr: i:uitwutum is
made r:k'vani and mull: meaninittid by hcint t.wusett and unified
.ir.,und :ateer :dui:aflumn. Intensis: Futilafla: and omunseliniLl

an dt,sd.mpment itt suff un$idente and m.atui: pet son.il
attitudes. (uaianwvd n4ip.mrturnts tot l'LSCflWHI JsUfCs hull tie
adui:jtinnal system will assuflit' r:spunslhdit) tot the devchmpment
,tI i:Wf% studu'nt. It ki' prums isles tasiNt cvadcnte 1.,a atimunt.ahihty
in ttw

In suflIffiJi%. maf:tl eaiu:ai,mmn is d:..s1,ned to itvc :vtr)
Sumunstt'i a enum anetr :hu'ae and the kmmsskds and umt:upa.
limnal skills t t's-.Jl) Iii suppsttt it. (art-er eduatuumn Ia not tiittIy a
sulislitute hit "voajthutljl edtituti.sii iii i:fler.iI edutjlt.in" or
to1frjw pr:p.arat.tr edutation". Rather. it is a l'k'ndm nt all three

mitt in entucl nest euniuIum. 11w tundanicntal o1fltmpt of :arcer
cdumatitmn s. that .dl eduaattimnal :%perwflies iauIiii. ansirtie-
lion, nd ismunschn1 should be jeared to pieparatiuin liii
flumflttt ind:pt'nd:nse. personal tutidiment. anti an appr:autaumn ut
h:dagnii imI stuirL

(ttRltR I-DLtAIItIN t 1H1 S}LUM)ARYMUOOI

11w :areer des't4opmenu rm?fjm at the ses't'nd.iri sihumuil level
is :phu'ra tiny and pparatii us nature I hi: pii.ti.itti jssisti
stiujenhi us cuinvt'rtin? they ti'tahkmflaI filefrftllt: miii tealny.
Spmd oh:tivcs arc:

1 To cM4uurc in depth and tram in a sekted ima'aupatinnal
ijuster kadinji to cniryk'vcl iluifl in one tm'upationaI area
and prrntdfltjt a foundahiuin tui. further prtress. leaving
ipen the option to muse between dusters it desired.

2. Tm improve peth'rtiunc in baigs subs1 areas by makmt
the subject matter meaningful and relevant tbruugh
tinny mj! and focusing ii around a career diwcI.rprnent
theme.

3. To provide giiadan and cnunscbnr.

a. io amsl sftidcrn% in selecting an mwpatwnid

spedall)' uh tbc fudhiwing optkins iffletasme job

piepiarutlim, prepriralimi fur pmiseeondru'y technical

ptoalflL or preparation (or a tiur-yCar college.
Ii. To prepare (iv employment and/or further edueaa'

tkt
:. To insure pbcement itt all student,. upnn leaving

st'hoid, in:

it, ajob

(21 a pimstsetun&iry uUptiuinal duialium prn
gram

a four-year u,He prograni
4. To naanitain annuaHy revised records ad all termuulcs and

pndunies In urd in u.n the resulting Wtvmaikni (or

program cevinon nnó imprewinent.
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own Ranger
Silviculturalist

LAND 1St PLANNING

1. :my I cirri
Surveyr's Assistant Rottman
Surveyor's Assistant Chainnian

Skilled and echnical Level
t "ity Planning lade
I'rhan Planning Technician
toning Inspector
Zoning I C iron cun

Protessional I Ciro
Chiet Planner
hats Planning l nginer

dun Planner
Regional Planner
land t.se Planner
Architectural I ngineer

MINFRAI S AND MINERAL FUELS

tilts- 1 eve!

Minute Arca Restoration Worker
Skilled and !ethnical I evel

Open Pit Mine Cnsetvatkn inspek-tttr
Mining Area Restoration I echnician
St out

Professional I eve!
Petroleum geologist
Mineralogist
Geologist

RANGE

I fury I eve!
Pest Conirt,M.rker
Sprayer

Skilled and eve'
Range .1tde
Range Allot 111V111 011iIdi
Ranee I e.finicun

Processional level
Ranee %tanager
Range Conservoionisi
Range Scientist

REURI. ATION

I ntry Level
Grounds Keeper
Park Cues aker
Park Worker

Skilled and ie.:finical I eve'
Recreation 1 am Maatigl.7
Dude R Aittil Manager
Hunting and fishing Guide
Resavaiional Development Tedinki#81
Fish and Game Club Manager
Winter Sports Manager
Ski Patrolman
Waterways Patrilinian

Professional Level
Park Foreman
Park Naturalist
Park Superintendent

SOIL

Entry Level
Suiveyors Assistant Rodman
Surveyor's Assistant Uhainnian
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Skilled and retilnital I CVO
Soil Conservation Aide
Soil Conseivation technician

niuneer mg I CattiClAti (Sod Conservation )
Prot essional Level

Soil Scientist
Agrogeoltigist (soil mapper; soil surveyor
Soil I ertili s t %pert
Soil Itatieruitsigtst

(*nservationist
Drainage Design ( 'titudina ins

WA f

nt ry Level
Water I titer (leaner
Nasteuate: Disposal Worker

Skilled and technical Level
liasin Operator
Irrigator
irrigation 1 echnician
Watershed tender
Public Health I ngtneering Aide
Sanitarian Aide
Water and Waste Treatment Plant Operator
Stream Sanitation Technician
Oceanographic Technician
Ocean Water Pollution Technician
Oceanographic Laboratory Technician

Professional Level
Drainage Design Coordinator
Irrigation Engineer
Limnologist
Water Quality Chemist
(;etiltigiealOcimnographer
Pubhc Health Racteritikist

WILDLIFE

Intry level
Came I ram Worker

Skilled and Technical Level
Gamtkeeper
Wildlife Conservation Officer
Animal Sheller Keeper
Wildlife Technician
Game Warden
Game Propagator

Professional Level
'Aildtife Biologist

Graduates of this occupational preparation program may he
espected to ai.s.vin skilled worker positions. Some people with
cpenence may enter the technical portions. It is vaunted skilled
employees advance on the job to higher positions as a result of
...speriettiv and further study.

After a natural resources program has Lwi! esi t11ts13ed. it is
recommended that additional in-service education graces he mut,.
*died for the graduates and other interested adults in the evening or
at times when they can take them without interfering with their
wink.

This program Is intended to provide the education of dcliled
personnel who are capable of performing many tasks requiring

skills. and who are confident in their abilities. education,
con petence. and judgment.

AtifInnistrators. teat hers. and vuidance ciiunslors planning to
initiate a natural resources estploratory. and preparational program
should be aware of tie spedal alb requked of skilled worker's
and mAniciaita and the woo of the tasks they may he caged on
to perform.



INPIt'Al. ACTIVITIES PERI.ORMED BY NATURAL
RESOURCES WORKERS AND TECHNICIANS

AIR

1. 1ns...it .ititistrut sites. enfot...e Lows concerning air
ilollution ahatcmeni. msestigate complaints.
1%.1%t gni:meets with preparing plan.. testing Nuipment.
and selecting nionnoring location. CHI Id111.1 ail' quality
tests in a laboratory.

3. Maintain daily retinas on results of air quality tests.
Assist with the operation of air quality monitoring
cyclonic state% ide or locally.

4. Conduct demonstrations of AT monitoring equipment.
wok with the general
Maintain .1 lanai) of techns.al litcrAture and provide
meteorological advice and operate a program for the
prevention tit au pollution emergencies.

6. %kork with industry and municipalities to .shale air
pollution. Measure pollutants in smokestacks. testify in
Court on legal dispute..

I. t 'arc lot and teed fish at .1 fish hati-hery.; prepare tanks for
%pawning and clean tanks; os" the fish spawning
activities: regulate tank environr, .nd cos t fish accord -

mg to site. solin and species.
Operate lutchery equipment and facilities such as pumps.
sloes. aerators. mowers. trucks. ponds. tanks. dams. and
raceways.
count loch. take fish orders. load fish for transport. and
deliver them.

4. Schedule truck shipments.
Watch for disease symptoms; carry out prescribed treat-
ments.

h. Matti taro propagation records.
7. Use seieritifw- techniques to study the life cycles of fish.
S. Study the natural habitat ot fish. including natural food

%uppity.. shelter.. and natural enemies,

FOR'S FRY

1. Mark. cruise. thin. and prune trees.
Plant tree seedlings.

3. Patrol for tires and fight fifes.
4. Observe. measure. and write down information. such as

the kinds of trees. how much lumber certain groups ot
trees will produce, death rate of seedling trees. etc.
Use stuff compass and stain for measuring and mapping
areas.

6. lnforce rules and regulations of rkseation areas and
answer questions about the forest and us wildlife.

7. Colkct and report tin the readings of instruments. such as
the rain gauge. therrnimicter. stream flow recorder. and

sod moisture gauge.

LAND LSk PLANNING

1. Review anis/Mations for budding and use permits for
conformity to regulations. Investigate land and building
eases for safety and compliance with existing laws.

2. Assist in the collection. organization. andanalysii of data
required in the development of new plans and zoning
regulations.

3. Work with builders and other land developers to utilize
results of research projects.

MINERALS AND MINERAL FUELS

1. lissom open pit mining laws. LW in and dose old mines.
2. Help Miners Map peastion. Work in stop Mine fires. Mahe

'--- stream simys In see that mine &singe waren a not
polluted.
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3.

RANGE

Assist geologist% in determining areas !lasing potent tilt
sources of minerals or mineral fuels and in estimating
quality and quantity of deposits found.
Check facilities in gas and od fields to see that they
comply with regulations. ("heck to determine that gas and
oil by-products are not polluting kind in water. ('heck for
fire !wards.

I. Determine the number and appropriate type of iivtritoCk

to he grated and the best season for grating.
Restore deteriorated rangebnd. Maintain sod and water
consInliatiOti practices. Plant grasses and trees. (Omnil
brush and predatory animals.

3. Operate Linn machinery. heck fences, tight tires, and
work on tire prevention programs.

4. Monitor brush control and brush removal programs.
Assist the range manager to establish grating plans.5.

RECREATION

I. Supervise the operation. maintenance, and appearance of
public areas.

2. Carry on daily maintenance tasks tlandsszping and other
cultural practices).

3. Assist in building roads. smpsitts, trails. and other park
racihties

4. Enforce safety regulations for public well-being.
5. Act as a guide and/or patrol man.
6. Supervise the operation Or a campground.
7. Offer assistance in sport hunting and fishing; advise the

hunter in his selection of equipment.
8, Mince swimming. fishing, and boating safety laws:

investigate water - related accidents.

SO1 L

I. Assist in the application of soil eonservatkm practices,
2. Conduct demonstrations and tours on soil and water

conservation.
3. Advise and avast land owners and nianawrs in carrying

out soil and water conservatism plans.
4. (lather and assemble information from farms, ranches.

municipal watersheds. construction sites and other loca-
tion% on past and present land use, apparent water
management problems. and severity of erosion.

5. Help develop inventories and evaluations in natural

resuceree data.
6. Assist the Soil ConservationiSt in preparing conservation

plans.

WATER

1.. Investigate sources of water pollution in watershed areas.
Operate equipment to determine pollution levels. Advise
on corrective measures. Submit reports as official records.

2. Conduct technical surveys and field investigations on
water supplies for use in connection with Mient and
futuns needs.

3. Make safety inspection of reservoirs, ebedr water flow
into and out of a reservoir. lame water use permits and
licenses.

4. Check wells for quality and safety; issue permits for use
of wales. Advise on how to prevent and/or remove
pollutants.

S. Maintain and repair water treatment equipment: read
meters and gouges and record data.

6. Assist in the study of the ocean aintents, rnovetnetits.
shorelines, and marine life.

7. Control gates and gate and needle valves in aqueduct and
dam to regtdate Dow of water to maintain ream*
alevation. irrigate fieldas ripply water power to operate
turbines in hydroelectric pbsits. and for flood control.



WILDI II. I.

I. raise gAille hit d. Jati other wildlife
tiather ep,e !.r ha tricutution. and transfer youth:

reartne
1. lteleaw aniinals and birds in desigo_....d are a-
4. lake g.tine counts. tletertnine ??ante It suited for an

.11.%1_

I (Ail game Ill +11,4:rslik.iteLi
6. Ise equipinnt to plant tertihre. and cultivate cover and

fkqii ''rune liCe% and shrulher in game :aver
areas.

s
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1. Maintain Lam itiachim-y, buildings. and Utilities.
K. Patrol awgned areas tit prevent game law viol:aunts,
q. Insestigate reports of fish and twine law violations and

issue warnings and citations.
Mork with the public to eisidain dud game

11. Assist in the collect ton. Organuation. and :in:II) Nis of dd.a
1'i:citified tilt wildlife research.

12. t'hetk huntets in the held and operate game tie, 'ow!
%lawns along highways.

1.1. Give ilmervation !venues to camps and st.lw . , give
training sessions to sportsmen.

!IL



Chapter II.
BUILDING A COMPREHENSIVE PROGRAM

IN NATURAL RESOURCES

t+M Rtti PlituiRAM
A 111JI.II r.umiponimi of careet edits att.tri is Vti*.Ittottal skill

traintne that Nosh's.. s adents with speific copetencies required
tor suc cesstul oral 1/E /Tent rs Into the tItTilpj 11111J %Writ', I he g4141
ot this sornpontit Is to mastmire the quaint . appropriateness.
sarrety and fusels 1 vocational skill training front which the
Individual tan sltose !such training must he demenistrably related
to existing and anticipate I occupational tipettit o and ore:mi.-est in
vats that ttIll allt% opportunities lo lib the needs
ot 114,leit.

JOB OPPolil UN! ftl S

Many %Loe education departments assenible Libor market
informs non st hir h is SJluahte h, school dislrIcls and 11111e r
ocr.upat tonal :famine agencies that can be used to improve dectsions
regarding long ranee planr.ing ot occupational preparation programs.
tk rite to the !ii.ite Direr:for of Vocational ducat ion in tour state
for this mtormation.

It must bc eniphasued Out state Libor market information
does not ferias': judgment on the part of local program planners.
I hicti will need 1.4 bias shoe manpower information with locally
developed or known data, !lath s,rurces of information should form
the bons for evaluating the direction ot esisting and planned
programs

he tolloumg .reps may employed to survey t.+c:it loch

IPPortunities in selecled natural resources occupational areas. Since
tuts mites is sonsidered the masimum commuting distance for an
entry iesei tot the survey considers supply and demand data within

50-mik: radius 4 it t he school.
I. I sing a Map 111 your state. draw a circle bluing

radius with the center at the proposed school sae.
Using IndusttO directories. trade directories. state and
federal directories. lossli directories. telephone direc-
tories. and prasonal directories. make a list or card fik of
nutor state. federal. and private employers of workers in
the Identified natural resources arvatsl.
interview the potential employers of natural resources
%v.]. ker s.

4. Prepare a table listing the munber of full time and
seasonal employees by worker or sub-managerial level
position. and job classdit.litiOn.

5. . Prepare a table listing the number of full time and
seasonal job openings by jab classification in the survey
area for each year. tot the nest fwe years. Note that
population increases by about annually and employee
turnover is about lir ; annually.

6. Prepare a table indicating the enrollment the class in the
identified natural ref:tee?. occupational area should h..ve
each year for the n.tst five years. Double the employment
opportunity f Ware found in number IS). because ..50`;
of the siutients taking an occupational preparation Pro-
gram are not employed In the occupational area im-
mediately after graduation. Deduct an appropriate per-
centage for that portion of the survey area (50-mile
=dint that is overlapped by a *Mar natural resources
program in another school.

1/7

7. Would enrollment potential. based on rob opportunities,
lustily a rows: in tits selected natural lesoillees area at
the proposed school site" eru oilmen! trt menty
students is considered to tie the minimum number for an
occupational preparation program.

FACULTY

The effectocness of a natural resources occupational prepara-
tion program depends largely upon the esperience. educational
backpound. and personal qualities of the faculty. Instructors in
natural resources require advanced professional preparatron in the
areas they are to teach. With few exceptions. they should hold at
least a bachelor's degree with major emphasis In agriculture and/or
natural resources and vocational education. they. should have had
espeoenc in J goserntllettt agency or other organi/ation directly
related to the natural resources. This background contributes to
their understanding of vocational objectives and Instructional
requirements. I acuity members with both a theoretical and
practical background can bring to the pluizram the enthusiasm and
appreciation for natural resources that are essential to the program's
sewers+.

In an occupational preparation program. theme should be a
team approach to teaching. with close liaison maintained between
the various staff members. Coordination of classes should be
discussed at staff meetings. I.very classroom teacher m every course
should emplustie. where appropriate. the career implications of the
substantive content they teach. Such an approach can give meaning
and rekwatice to otherwise abstract academic subject matter.

Another member of the team should be the librarian. The
librarian should be included in staff meetings and cram:Mum
d'scussions whenever possible This important two-way communica-
tioi will inform the librarian and the teachers of new materials which
are available.

the philosophy of the team approach is to emphasize the
integrity of the program. The aims and objective% are to give every
student a genuine career choice. as well as the intellectual and
occupational skills necessary to hack it up. This can he accom-
plished best when alt educational merit:nee% curriculum. instruc-
tion. and counseling are geared to preparation for eamomir
independence. personal fulfillment. and an appreciatiim for the
dignity of work.

The institution *mist insure that its faculty workload permits
time for individual and departmental activities as well as the
supervision of students on the job. l'avulty members should have
appropriate training aids and supplemental material for their
respective courses and a working knowledge of what others are
teaching in natural resources, agriculture. and related course
content.

Not all of the units recommended in the program of study for
a natural resources occupation curriculum necessarily require that
staff trained in natural resources teach them. Often faculty from
other departments might be better able to teach .1 rat iicular clam;
units dealing with soil might be taught by the Mutter of agriculture
or earth science. Wits in Oust and animal selenan !forestry. gam
propagation. etc.-Yeauld-betaught by thrbioktgy -instructor.-

Other potential sources of Instructional assistance might



include prat twat demonstrations by' resource persons from local
natural re Sottries JgeltLie anal related pratililotters

I iettlt member, should be encouraged to participate in
ictIVITtes and otganuations which lead to personal protessional
development. through tfterine tekased time and !inane L11 4Ssistathe
for in-service training I he in-servitv training program should be
developed to strettethen indisklual weaknesses One te.tcher may
tlfAlt inre frown somater emplot mem in i i.tostt %, %%lute .osoillei

should attend formal claws. Maintaining close contact with
practitioners and current literature in the field through special
institutes and conferences should provide a bids heir Llmstant
updating ot material for their courses.

STUDENT RECRUITMENT

tide the Ott:. merless ot in ot cupational preparation program
depends ttreatly upon the quality of the faculty. the program's
ultimate 'Onetime is to produce high quality graduate' It is
essential. therefore. that the students meting the program have
certain interests and capabilities and that they exhibit evidence of
maturity and seriousness ot purpose. to permit students to enter an
occupational program wtthout certain interests and capabilities
invites failure ot the student or ot the program or both. causes
disillusionment of students and their tamihes, and is a disappoint-
ment to the sehool. All students and fatuity should be informed
about the program and the opportunity it protides to prepare
student, tot natural resource occupations. Active recruitment will
encourage students to apply for admission to the program.

he decision to enter the program must reflect the student's
desire to undertake it with a knowledge of its nature and its
potential contributions to the students occupational aspirations. It
is important that students:

I. Kant to enter the program.
Accept the tact that it provides an opportunity to prepare
them for the occupation of their choice.
Reahre that supervised occupational work esperience is a
necessary and importani part of the program.

4. Are willing to devote the time and energy required to
undertake the program minding the supervised occupa-
tional work experience.

c Reasonably expect to secure employment successfully
upon eraduation. or to undertake a technical or proles-
,00nal natural resources curriculum.

A personal interview with all applicants to the program is
reLonnendcd. of interest in a natural resources occupation
may best be determined in an interview

counseling students for natural resources {:aver edut atity: must
be based on the evaluation of alt the pertnwnt information a 'viable
and the tudgment of the guidance personnel of the school. Th ',Wrest
and aptitude for the natural resit/nt.'s oct upatom each ..Act)! Is
aspiring to enter should be carefully evaluated,

TEXTBOOKS. REFERENCES. AND OTHER
INSTRLITIONAL MEDIA

Testhooks, references. visual aids, and tither instructional
resources are important tools of the teaching profession. They must
be reviewed. supplemented, and revised ennstantiy to reflect new
developments and trends particularly flume being adopted by
industry and public agencies. Teachers should he :Mare that there is
often a time-lag of several years between research findings and their
application and adoption in practical settings.

The suggested tests and references hoed for each unit have
been eareitifly sele.,:ted for appropriateness. it should he noted that
any list quickly becomes outdated and a teacher must evaluate new
material regularly.

Retort. undertaking a program in natutal resources or any unit
contained m this guide, it is urged that the instructor became
famihz with the tests and references listed here and any new ones
available. The instructor should also study non -sett material such 82
publications from experiment stations. The instructor then be lb a
position to select test material which serve his particular needs best.

8

Departures tram teaching the traditional vourses are creating a
need for new and different hooks and references. In many caws, it
will be necessary for the teatiwr to develop his own teaching
materials. It also tiny he necessary for students to teal lions many
different sources rather than to have one assigned test.

Students should he encouraged to use the !dnay to look up
materials and to become acquainted with sources of information. In

changing technology, knowing how to hind intottnation is as
Important as knowing tarts. Some class assignments m the library
are necessary to familiarity the student with Its UK. I lie success of
the graduates of this program will depend m large measure on their
ab.lny to keep abreast of changes in the

Visual aids are of major importance in many teaching
situations if they are effectively used to complement and supple-
ment classroom and laboratory esperlences. An instructor should
select those visual aids which meet his teaching olnenves. All visual
aids should always be previewed and should be integrated with
course material.

Innovative instructional techniques should be thoroughly
studied and perhaps tested before being used. A flexible program of
considered experimentation will often add new dimensions to old
courses and develop improved teaching methods. By experrinenting
on a minuted basis before full implement .a.tum. the natural resources
curriculum will not be seriously imperiled by innovations that are
good in theory but poor in practice,

LIBRARY

I he rapidly evolving trends and developments in career
education for natural resources make the library a mandatory tool
for the program's students. Classroom work should rely on
library-oriented study so that the students become intimately
acquainted with information resources and their use. fins espenence
helps the student develop a professional attitude and will serve the
individual in good stead later as a practitioner.

Most instructors have office libraries from which they may
select materials for student conferences or fin' personal ktan.
flowerer. a central binary with accessible catalogued reference
materials is essential for controlled and orderly student use In

adtlition to reference hooks on all important aspects of the
development. maintenance, protection, and recreational utilization
to natural resources, the library should contain current magazines
pertaining to natural resources. bulletins and information from the
local extension service and other governmental ag.meres. and a
wealth of trade and commercial literature. The hbrar should have
encyclopedias available for quick reference and should maintain
index material such as educational indices to aid staff and students
in locating recent material on specific subjects. Appendices A and 8
provide lists of suggested materials.

To insure that the central library maintains the most up-to-date
materials, the faculty should keep the head librarian informed of
new boas, periodicals. pamphlets, and other kiformation resources
for possible acquisition.

Similarly, the library staff should supply the faculty with a
periodic list of recent acquisitions. complete with sail numbers.
Technical and trade journals should he circulated to the teaching
staff or placed in a reserve esea before they are made available fur
general library um.

An instructional media center should also be a library resource.
Both library and staff representatives should review and evaluate
visual aids as they become available to insure timely and pertinent
use in classroom situations. References which appear after each unit
in this guide should an he included in the library.

ADVISORY COMMITTEES

Advisory committee% can assist the secondary institution
administration in planning and implementing natural resources
programs to meet the objectives et the msolutstm, the student, and
the U8122.

Tice special advisory 082218424410 for the natties4 mown&
occupational programs should include representatives of employers



and pubhe employment services. scientifie or tee inia societies and
associations in the field. and knowledgeable civil leaders who meet
with and advise the siseculists on the school staff. The csonmittee
normally consists of about nine to twelve nwosbers who generally
serve for a one to t' year period. The head of the institution or
the department hea is ordinarily cluirman. Members are appointed
for regular term...object to reappointment. and membership should
rotate so so!ne evqericn, ed ach Ng. ate Newts! witlt .mbine new ones
each term. It should be remembered that ads hory committee people
are busy . therefore. meetings should be called only when committee
action can best handle a specific task or problem.

letters of appointment should come from the cilia school
administrator. Whtk the co mmtee ftitiCtiOns without legal status or
powers. it can provide invaluable assistance to the instituticm by
avasting in a feasibility study of proposed new educational
programs, by providing support to school administrators in obtain-
ing appropriations and state and federal support to finanee the
programs. by assisting in the location of work espenence stations.
by surveying and defining the knowledge and skills needed by
natural resource workers. and by assisting in the placement of
graduates tin lobs).

Ibis guide. designed primarily for planning and development of
programs in Nil. schools. can tic used by the advisory commiciet as

starting point. modifying it to meet local needs. The units
suggested in this guide Can also form the haws for courses to meet
the requirements of employed adults who wish to upgrade or update
their skills and technical capabilities. In this way the school
administration. with the help of the committee and special
consultants. can effectively initiate the needed program. quickly
develop it to a high levd of excellence. and maintain its timeliness.

SCIENTIFIC AND TECHNICAL SOCIETIES
AND TRADE ASSOCIATIONS

Scientific and technical societies and trade associations are an
important source tot instructional materials And other benefits for
faculty members and students. These scwiefies, in their publications
and at meetings. provide continual exposure to the most recent
developments in the science and related technologies, and probably
serve as the best means for helping persons keep upto.clate in a
parucuLir phase of science.

Less conspicuous. but extremely important, is the support
which societies may give t t) in helping to develop evidence of the
need for a training program: 12) in helping to promote the program;
(31 in enlisting members' support for the program; 44) in helping to
provide work emienence for students: and 0) in helping with the
placement of graduates.
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Associations and societies nuy supply resource people to speak
to classes. They also may serve as hosts to sondem poops on field
trips to study %milk phases of the industry.

teachers in technical programs should be encouraged to
become active members of scientific and technical societies in order
to keep abreast of new developments in the technology and to
bet:mite acquainted with the people in the community who are most
actively interested in the field.

Early in then studies students should be required to become
acquainted with the literature and services of scientific and technical
societies. They also should he encouraged to loin those which offer
student affiliate memberships.

The following is a selected listing cif some of the orgatittations
and associations which are pertinent to natural resources. Complete
addresses are hued in Appendix C.

Air Pollution Control Assoockititin
American Congress on N 7veying and Mapping
American fisheries Society
American Forest Institute
American forest Products Industries
American Forestry Association
American Geological Institute
American Geophysical Union
American Institute of Planners
American Meteorological Society
American Petroleum Institute
American Pulpwood Association
American Sotiety of Photogrammetry
American Water Resources Association
American Water Works Association
Association of Interpretive Naturalists
Conservation Education A ssociatkin
Ecological Society of America
Entomological Society of America
Incinerator Institute of America
Institute of Environmental Sciences
National Association of Sanitarians
National Coal Association
National Parks and Conservation Association
National Recreation and Park Association
National Wildlife Federation
The Society of American I.oresters
Society for Range Management
Sail Conservation Society of America
Sod Science Society of America
Water Pollution Control Federation
Wildlife Management Institute
The Wildlife Society



Chapter III.

THE CURRICULUM

(1 Kk1tttM wS1Ni %D Kit %It,SIHI'%
tin in ri utuiii .nm1 uthtw unit.. if ifl..t!uitlin h.i..i- ti

it .pJt.it;iii ,1 ini]i iJiijl.. I i,tnj'hi i,nf in n.i tur.tl h%tu1i
ii. t.ttiin.. I 1w unit.. t tII'.IIU.. thin e1UIIUWJ in ( 1upt..r IV .ir'
'ijni.'id .ir.itind 11w njutir.il riu1.. .. o. p.ilriicl.tI .iuii ut .*ii. ti..h,

pt.innnw. iini,r.iI. .ini] uinwrjl id.. rjnuu.
ru* ru.ifii'n .iit itt. .ini] uiIdI,ti,

Ijih utut in.i hu in h.tntzcd. jddid iii. or di,Ii,ti,d. t nit..
.is %i'iI ( n..urjuim." Irrtgjuio1 '%J1i, %Ijnj mi,nt. .ini]

PLinntni Joti /onIIt rnjs ue ii Itujuiin liii inori, th.in ofli ot

liii, it.n tutur.iI ri, uru.i.. iwuupjtkin.iI .Lrc.tt
It ..Iu1i,nl.. Jru Iii jut to t.ircir tduu.itiin% ttut ,..

purpisutuI. .ntinurn. inu1nit1ujktu'd. riu..iI .ini] .tttjifl.ih1t.
tIti 1nut tju.h uotr..i,.. tIIJi iti hi u..d lii hi,..t mi,i,t ..pcut1n
..iudi,nt nd.. .ini] .i..pIr.inin... u\fl1fliUnt dusctipinc.,nt. .ini] Libun

tn.ktt I 1w rihuini,... .ini] ru;ur.,l r 'uri,.. Ij.uIt .i..*i..icJ
h% ztw .idi..or% immulli,i, mi,mh,r.. rnu..t ..ikut .tpprprti,
ifl..tui.liuinjI Unit.. to build .i uiiUf it ..iutiv hitft ini.. the
iuuUpJuiiiflJl nutJ.. oi tin, ..tudi,nt.. .ini] th ornmuni!t.

; iur..e .t ..iu..i for .i uLi nut flhifl 1i time.. per wi,irk
durtn .i nini, mu'nih it c.ir mJ bt irniii,d lii tni.Iudc horn
ttu 1.' igtst in..trui.tlorijt un... ljh unit hiiutd uinhuji, tI)t
m.L\tmuyn lntoinUtii'n. dwt.iui titti othi,i unit.. In .in .ippri*-
pri.it sequenut ni .irukr iii i,..ijhli..h j tdI-riiunuIi,d urrku1urn. 11w
unit.. .iko tfl.i in u..ed in qujrWr uf i,fln,.ti,r tUf%?.. ii? ..intb .i.
mint.. itar..... 'r nii 'duli,'..

It t.. i, uuitd th.it ttne..e unfit ,utIint.. IU in, tniidulwd 18 .diflW

rnc.i..uri, to till tIi tiidu .i.. di,tThcd ti hiuj1 .idi..or uommtsti,e.. n
rnph.i'47 ch irnp.ni.int dur.it tiiiti il njlutiI ri,..iiuru.. .ini]

el%LupJtbinJi ipp*'ntUntI.. in the ri,ei,inl mhrr.. iii the jJ',torv
iiHflflhit li,. i,..n,ts.iIi lttii'.i, prcniing i,lflh1I4iei%. edfl .i..g..l tin,

in uiiun..elrne .ini] eunding cwh ..tthknt in .it1uning hi'.
nidtvtdu.il eu1.. In reimrni,nJmi itt, p.imneutar urnt .ind pr.ic?ieil
cperftfnzt.. required tot hi'. .ireei development. the time to he
..penl on e.ieh. .ini] the Jbiir.itor) f.u.iiiIte... equIptn'ni. .ini]
tettn,t'k.. to he u..ed. 1Iueter. tiw iinpltud kicI. qu.iuit. .ind

iii 11w progr.int ..huiukl nut he eu'inpnuimied.
Ihe s.irymit .iIi,Istteu o ..tudcnts. tit, v.irtin level.. of corn-

petenu required in different oucupJuion. .intl the v.irying ltlitw..
and re.. wee.. make it diffleult tt euitaNWia fltned time fur any unit
nt ifl4fruiIKm.

NATURAL RESOURCES MECHANICS

Fduujuion hjuuii. to the prepar-.iuiun of md duak tu entry
tevcl puutl4in.. de.drng with thc tuturi1 re'.oure.. ivu,hc applied
meuhanie.. .iluintt t..ith knowkdx and ..kilh ..prflie t, ewh I ur
tewral d the stuta1 reuute oeuptstiuini some competence i..
ncce..zy 111 '.1*flt With and/or perfurmiup the eummon and
tmpurt.int unperaiuin.. Jr pc.. UWuiKeLi at the tklfl. operp
1km. inainten.utue. .ini] ue of power. machinter). .ini] equipment;
the nslIuCtIon .ini] mamtcn.inu.e of huAIJm. the Ansfaiiitwn .ini]
m.tinten.ince iii eleutritat ..y..tem..; the perhuirm.ince of the mt,duni-
cd tivut'. at 41iI and wa tat management; ad the ..ek*tion, u..e.
and nirenanae c hand and pøwer mali.

T31urjI recnwcc merttank may ha tiuht a a tevcnraw unit

or integrated with othcr natural re..tnurees unils such as one week

,t 1

out ii i,i, three on mu iii%'. per ei,k. th in c.ttment mit ihi..
in..truuiton i.. up t,m the IndRidilal Iflt1Utt.ii l.in) et-.!Ilent
u.-urii..utuni m.iterut.. in the .iie.m. mit .igiiuuitun.it .ini] n.itur.il
resuiurme.. ineujurnu.. Iuit. h,u,n prepared ti ui)Iilflii,tt Lii uummp.irne...
..t.ite education departments. .ini] .ignit-ultuie te.tuher edutauiumn
departments. %nlut the I litCutmir of Voc.iuinnjt 1 Jut .itiuifl jU .our
stale tor.i list of tlti,'.0 resource tiu ILl uk

Wh,i highI uumrnpt'temIi agricultutal met-ii.ints tn..tiu hits ml'
trade .ini] indu..tn.ii iflutruetuirs .ini, atrejul umttCritIt2 "rs tim
develop utmmp,iunc, In ji,u.m nn,t-bancji .iiuJs. it is the natunjl
resourues m..cruutmmrs re..4nmn..1biIlt to guide ..iutinis iflio the
appropriate mcch.intc'. Uflhls or CmmUn, ill turning...

SLP1-RVISI I) Ott tP%Th)NAI. WORK 1- XPIRII'N(F

.- supenuised ui.uup.itiuiiuI %4if$u csperwnce is a plan
html student lc.intiing through coordinated study .ini] einplui) tfii,nt
espertcn. .iltcrnatln}! periods of attendance .it st-hoot ..ttI, period..
of ernpIoment in gtmvcrni,flt husini,..... umr indu..tr-. The t.ntpt4m%
mciii uonsluuw.. j ckment in tt etluc.itiminai pniucess.
the student.. employment sli. *l he related .is closet) .25 puj..qble to
..orni, phase of 11w tseld ot stud% in which lie is eng.ieed.

V. hen .i student test.. his academic ilieumi) ma ssumrk sittutuin.
study het-onie.. more tucaninglul. lhi# ..td,ns lejins flot inIv tt
applied evenli.il.. ot hi'. knowledge .ini] skills. hut .iko the
,fnpumrt.iflte mit rcbah'iliis. umsmlwratilmn. .ini] uimternent .,s jfl
emphi'. ci] viuirker in lit.. .humsen field.

Studeitis t.iICCT hmiv'. are '4imuIated and shaped in their work
esperienee... Should ihe find ..atistiu.tion in their work. the% return
to the cl.issrumum '.timul.ited lii learn as much a.. po..sihlc .ihuui their
future career. Sheuld they find through their work es tntence that
they ate not ttied to a specific area of work. they may decide to
change their major field of study. liii.. decision may present them
from '.'.asfing their time and money on niisguidcd choie.. of study.

1 he insutuflumn should permit released tune Ion supervisul
&wt-uptitional work epcnenee program... Students are released from
school early. on from study kM periods, tin allowed to carry hthter
Ijs.. loud.. in order to work. Summer work eitpericnce is recoin-

mended and should he a mandaimmry requirement between the junior
and senior year.

Speelfie employment Is obtained. a.. ecurn..lanix.. permit, by
the school n4ih the cooperation of the wdcnt. 11w school regards
the wiuk erp nea program as an hnegral part tif the elkin

It I.. not to be regarded primarily asan earning opportunity.

although all students while workinig are paid at the prevailing wage
scale for the job they hold. Work is cioutly supervised by Ike school
work program coordinator or icadier of natural resources.

The nipenisnd occupational wcnk atrperkncc program is an

opportunity 1(1 gain dkeciI rehilad e%p iwes which make the

student inure desirable asan employee. Many students. asa result of

thein work cperienee with a particukir establiJiment. have been

offered permanent pusnkns with that umgamiatio.i upon :omple-
thin of their schooling. Cooperating establishment.. agree. !iowCver.
not to make offers of employment winch tIettmnlC elkclwe befive
cimmplçtIm of the DccDp4thatzl priparaticm prwgrni.

Supi.ised occupational itdatkm pruahs provide

uppurtunits ftr the school to mamlani 1otic contact with
employers in lheu various programs. This contact hccm'nlcs a



valuable 1144 -ay thaunci ,vr communication which helps the school
to keep its knowledge tit emplo)er needs in the field
uptirdate and at the %atti time keep emplin et% acquainted with and
tastily:A in the pr grant of the school.

YOUTH GROUPS

group It loos should be an integral Nit in ttk e teaming
for students preparing tor natural resources occur :it 'tout
group activities can supplement the teaching and nuke the program
more meant:110u] to the student. I earning to wink within a group
structure is impo:tant beiuuse these students'will become members
in business groups. umons civic and social groupy.. I he youth group
j.ivity provides the student with an opportunity for group
iden uts

Several national youth organizations are designed to promote
youth leadership development as an integral part of vocational

Their overall purpose is to guide the students development
in the vocational. civic. and occupational areas. The youth organita
lions establish realLstic vocational goak to improve communication
and define the student*. role in society through youth-planned and
duetted activities that emphasize individual growth and group
participation. 1 he I uture I. armer. of America at At is the national
organization tor students in agribusiness and natural resources.
theretrire. it is discussed here. `ricationat Industrial Clubs of
America. Distributive I duration Clubs of America. Future Business
Leaders in America. and I uture Ilionettukers of America are some
at the other y ti groups which could serve this purpose.

FE 'A

I he 1 mute la:niers of America ti l At, the national ruganiza-
tion for students in agribusiness and natural resources. includes
agricultural production. agricultural supplies and services. agricul-
tural mechanics. ornamental horticulture. natural resources and
env tronmental science. agricultural products, and forestry.
launched at Kansis City in November 1928, the ofranitation has
continued to develop rapidly. Active membership is 427.888 in
7.845 chapters,

the primary aim of the UFA orgattiLition is the development
of agricultural leadership. cooperation. citizenship. and patriotism.
tither purposes include: strengthening the confidence of youth in
themselves and then work: more intelligent choice of agricultural
occupations: improving the rural home and its surroundings:
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encouraging thru aproving ssitolarship; providing organized re-
creational ACtivitte. and supplementing. by means of student.
ifittiatril and student-directed activities, the systematic instruction
offered to students regularly enrolled in vocational agriculture and
Mara resourees rows. I or additional information concerning the
org 'it/Atkin and administration of the FFA youth ingattitation.
contact National lsecutise Secretary. future I asters of America.
P.O. Box 151b0. National Ft A ( 'enter. Alesandria. Virignia 22309.

SUGGESTED CONTINUING STUDY

A secondary school natural resources program cannot make the
individual proficient in all duties he may tie asked to perform.
Proficiency comes with esperience. practice. and further study of
specialized problems that may arise on the soh. It is aho impossible
to predict changes that may arise due to our changing economy and
technology. Some form of csintinuation of study tor graduates of
occupational programs is necessary.

Although the student can keep abreast of technical develop-
ments in the field by reading current literature related to natural
resources, continuation of the educational process provides the most
efficient and practical means for the graduate to add important
related areas of knowledge and skill to his initial preparation. 1-or
the individual not continuing formal education in a post - secondary
technical program or 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
organization of subject matter, disciplined and competent teaching.
class disetissim. and scliedultng on evening or Saturday hours
outside of the employed graduate's uotking day.

Some suggested continuation or eXtetaston courses for gradu-
ates of this curriculum are:

Personnel Management
Advanced Fire Protection
Advanced Surveying
Water Quality Control
Instrumentation and Controls
Fnvironmental Design
Soil Properties for Urban Development
Wildlife Ecology
The productive graduate worker will continue to study

throughout his curter in order to develop to his fullest capabilities
and to avoid technological obsolescence.



Chapter IV.

OUTLINES OF UNITS

the 4tiolines .4 linos %%huh folk ow ate emended to suggest the
..intent which might he taught in the curth Worn I liew units oil
instruction haw lven desvned to provuie the high who'd student
with tusk hatkground information to understand the environment
in which he will work. as well J% provide tor hriud skill traminr and
minimum espereeiRe eic-essary to he j produCtrVe eitiployCt in an
entry' level loll In addition. thew units 44 instruction COI pilIVKIC
the eduiatitinal foundation needed to undertake Wither study
through in-serviLe framing. post high %shoot technical education. or
enrollment in a fuLLalaureate degree peograin

In prepasing these unit eveial to.tors influenced the
final :Intent

I. 1 he duties and rrspoin.ihihsies which graduate nuy he
epected I. pertorm

2. Personnel requiretnents imposed try employers.
3. !Normal variance m the competence. interests. and track

grounsi eperience of instructors.
4. I he wealth of knowkdp that must he imparted to

average students in a limited secondary
I At proposed instructional unit suggests in.sny student learn-

ing activities to enhance development. Reducing activity often
itiv.vp. C.itie% student apathy. and Jesuits ire WIN UM
dropouts. A less stringent prol7ain may :JIM/ produce graduate who
is deficient In essential skills, untrained tor his itiVtiPalettnitl
tibleitIVV, and therefore unemployal4r.

When properly implemnted. the following nistruction.il units
will after the student a tunAiotully unified educational pnigrattl.
C1rogite to both theoretical prim:iples and prat appliations
and supervised occupational work efsperiensv.

Alf
REST COPY AVAILABLEthe units of insttuetuin which follow art baste to the

pieparation of individuals for entry level employment in air
pollution trol.

Figure 2. An pollution control aide tuft) recording data. .1' his

indierduid often assists air follution control technicians
fright) or air ponntion control supervisors Courtesy
Pininsylvania Depintnient of Environmental Resources.
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h. flint locAtton
t 'on t r(fIling an pollution
1. Pt 4 st es. change.

J. Subittution tai raw mriii..11. or tuck
h. Al.ffiff ication tat equipment

Improvement in opeuting procedine
pplical t 4 4111!A

t;t3VI4 y %Offing 01.11111m.

O. Inertial srfaratofs
fonic sepa1at4 it.

fl. 1 Mt%
e I k,11,,taiit.
i. Struhher,
e. 1:1cent:1-aims

\Auld 8..11117.4.11 pollutiOn
J. L ti ail Lin %tack%

tice 414 optimum dopersion condition.
Promiitation

Sugasected Learning A ells, st

1. Surcl' kwai community and km pti.mble sure.. tat air

pollution.
lake field trip to industry tat oloerce pollution contiol
devo.es In action.

3. Have reinasentative of tuberculate, and reitguatory at-
%mutton give talk on the effects of air pollution on man
and anisnals.

4. Take a field trip to a garago and have a mechanic
demon.trate the function of emission ointrol devices tin
autontobile%.

S. i' %MUMS" typical air polkition data 1(f become familiar
utth wino for expressing concentrations fit pollutantx

6. F tanning vegetation exhibiting the effect% of high our
cent:anima ot air pollutants.

Keference.

polluitop conifol A.ssicla bon. .1if Poilution tixfonents 1,w
Junior mac Sear iiagi School Science Llesses.

Barker and other'. Air righliklit
Corm an. Air iltathan
Stern. A ir Pollution. Vol. 1. 11. 111
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StittitestJ Student Pert+ irmartee (lbw:tote%

t pos. . osliplet ion oi lif tiny she 1.1.1, Ill ill

4.

Stale Ils.ve se.in t.,7 linplm.
tetni1111 1 ,11.1111 ti 141.' ftl i+

1.1etniR fibs: 1,,uf is }'e ,t .13th 1/4Ittivivr,
lot tom 1112 1:4W.Iii p. 1hit,int.

Ind .1...filw the tuft. ston 01
1. 1 ist.i ha. 1., I.

1 ...At .11,%kle mak%
llfeh

P.:floss!. she oispitti., ,iii equipmens In 1I1
Des. til,e Tti. 1.inine I.. 1,41.1s1 fn sele. tine %antillthe
Indis.ltn.1 the .ondision to look sof am! Iii. a. lion. to
IA,. ma then she prof.eduie

t tot outline

1 it s.intritn
.imome in

. t.. 141411011AI !ICJ I3liiiiItla
11101:11i;In. ./1;;hierif :filtalion. .11

,idol. ihe Olt 4:411 1 1%*ItUtIiit
4. Pt:lei Mit1111.... Ilk VIII, feth,!. %..1111..1 igUifitthitt

11 +.0111,1111:

I , SAyttrIme 041.a44 Ms 11,1111 I 11:411011 utuitet
t mmunis% .Insplene

SAmplin the ,.it
P si i. 111.11V 1114110

J. k tort t hod-.

1.t liftwelmassif ttl.itti
2. t 1..tste It t, de, la ea

A., "%eplielometet
4. sitlitur Je*iLe

I .t t lumber.
2.1 lien' Jf.lie

r...a ire .11.1...
4 t ill.tit
1 tf.t .111.11 dli,e
1.t s.00ptine +um
2 I Altillit.ote ttlf, s.

t 111%.11%.miplet

4.t .ipe ,..113411:c

1.1 1 ...id .140%ul
2.; %Ult.:1641 pith'

Ihnerflatin ..1 tuhtttr
1 tined fillet pare:

s I 1

sitoplow 114111
Automatic sampling ilevt,v%

J. t &hiei.lrion .1114 tok
C. tirah sampling

11. Mitrutrtng the Atimitithere
Ptepanne tor 411
I. to s.ivnithrw nein,trkt

.1 otun %Aim%
;. Aci4lnteitM 41.ition network,
4. Air ,ampline ttattitns

J. Yiu- (
)th,11,Au IvuLkets

2.t lead dtottde
1. type 11

1.! I)utt1Jli hu, ke
2. Lend dioside cuusiles or plates
3. t ffitrh whiffle litter sampler
4., It end tptvd mciwatot
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1 )i'4 III
1.1 Ito.' tall t%

2.t I eat! Jut title tandle..os plates
4.1 M III4 %peed direetin

4,1 11%,ell.fil....u Littipline Vtitilr 1.1:
..attipltne SOv's,t Jail( 0

I& Sete. title %.1111pitne Ites
1. 11.nfri itt 1 C1411.411 1,1:11191:

la it1 sile ill leijtion nee.
1. htUel .1.111:111141%
4. it %amplify %Litton %uppint.

tion !tom arid.411.m

Suggested I.C2Militt .tetteitle%

I. I 011%11.h I J Ulm! Joe, milt mkt otentltielel anti
dctesinirn the wind patient In .1 It IIL U141 geoetaphsa
at ea and the diathe me 1ItUiate. II at CI.
1 ake .1 I tal hip t.. Jt1 411 %.1111;11111e .04114111. Oftwt

pt'. lit ..Milling del it et anti meleof.l4vi4 equiptntit
pre.ent.

4. I %Amine m ith ..1 setal .timmunft% .ft regional Mt
.nimbly nett1.11-k% InvemtgJie the lea..tiny behind the
%de, thin .11 the aampline

.4. 1 %.0lime the teti1f..11 Jtr ..implitte %trite% %.

5. Sanipk the lahm.ttott ung each ..t the 1.11..%%ity.
1. rholoinciik, Je% kV%
2. Neplielinnetet
3,

4.
!s.

Reference%

%letnbrane tiller
Illgh si +fume ..miplet
14114,..unipler

11:ati 41tt%hie iatidls

%If Pollution Confl.11 ...1.11/11, IN- At/11:11111 %/ti prr
and bt /1401 SI Inii11 5 icil. C ( t.

Iteti if k111 and iiltlet...tirturtl- I tqinK 11,I111ta1
'11TH. lit 1',11114rhoot. Vol.

unit

%fit POLLUTION %NM NIS

Sinmested Student Performance 4 illiterate%

pain .omplelion unit. the tokIent
1. V. hen Own the task tit anal, ring aitillicni pAtticulase.

identity throe tantpkr avatialle lot use in conducting air
10.6%. .01,1 4:11V :It 11W %.1ttlittta. pettiMII the S.1111rhtb:
and anslytet.
When Own the tatit of analving f..1eltif pollutants. Twt10
thr assitles tit relevant letting me thoilt. and using &clic
ittara dciertim the routine to follow and its f resiliency. the
tostditions to look for. and the action. to take,

1. tior the sampling tools in 4141. actually potion the

4. Het-ovule and recall the definition.

h. Median
a. Mitsle
it. Range
e. Variance
1. Standard deviation

S. Itm.nttrate 4 knott ledge ii1 graphic techniques tier
Pretesting 11014. *WI an op-prop/kite technique hi pig-
Wag the data obtained in tli andiot i31. mad pedants tb:
procaltife for graphing.



Unit Outline

1. fl.14 /mg %miliu+ Kim. oLoc.
%. Ifumhitt wriumet.

I . Screening
2. Soluble %olki%
i. In. +Ogle ...lid.
I 11#11 %.litte WW1 4111101C1

I. I otal weight of wApended par
Neighs of s. ' ens ...tulle

i. Hadioa.init%
I ape %ampler%

Olitet

If. %nal% /me t Pollutant.
Suitor dio%ide

t /44 /-4 dele:/ron
2. I iii k.11.,4,10144 1. in Tne.hUtetitrit
;. I C.kt ditoode candle%

4. %ultimo. plates
I le, no-1.11Cfni al method%

H. Il%drivri.oltille
1. I cad ...elate teat paper

Sifter snide dere. t.)1
%.I.S 11}drogen %Wilde %ampler

4. t Annum hi droule methlene Hue method
t I 1%ide% ot nett ., *en

E Sampling tram .-oniteuratIon
2. Preparation ot Saftrman rient
2. prep.o.olon of pot....ium permanganate
4. srevir.lphotonietrk anal) is

11. ()%idant%

I. %eutrat4tuttered pota,snim iodide method
R Winer tra.ke method

1 ellaneu% re.hnique.
I. li%drocarhon amity/et
2. 11.11iien detectot
; I atilt. panel
4. Corrowon plates
5. Silver eoated

I i art.on monmde and c Athol' diokte

111. New-mig the Data
N. Coiled/11g data

I. I ahular totm
2. toapht. (chart i readout%
1. Ihgnal readout%

H. !fedi.t mg data
1. Graphic techniques

d. ! lequency table%
h. f requency polypus
C. 110401mm.

d. Cumulative I requenl. dritrihut ion
2. Particle sue data

a. f requency dattribution curves
b. Cumulative distribution turves

3. Analy sing data
J. Mounts of rennet tendency

I./ Mean
2.) Median
3.1 Mode

h. Moses's of variandir)
LI Range
2.1 Vann
3,1 Standard deViation

16

IV. Comparing Data
N. Survey report%

I. I oval surivi%
2. iterson.d .rutve).
3, t tinuou% dtt nhaitionng loom am
4. NatiortA air %antidote network

H. Publication%
Prote..ionl !mortal%

2. I ntuninenial Pitection Agem Joon,
1. tit her

Suggested l earning Activitte.

sample tit particle% in the classiiiont air on .1
niettihrane filter. Collect a %ample in mock. In the
outside au. Compare the untple% under the mierowope.
Mace she high volume i.amplet and tape %MIMIt at
preAeleted site% m the community. operate lor 2 hours.
.Ntialsle the .4.1Mpkib taken II) the high %Aurae %ampler

and the atit4IITlail tape sampler. Compare the te.ult..
3. Con.lim a community air pollution surrey. Conduit the

%times lilt at least 611
a. Set up %unpin:it %ution%
h. %elect two or more sampling methods
C. PLiCe the sampling apparatus in the conrinututy

wamplani/ ,t.athdis
COMO the ramping apparatus alto an appropriate
ktigth tit tittle and analyre the samples

4. Assemble a sampling tram for sampling tw the condemw
t ton ttteervout i method.

5. t2perate an automatic %ampler with spettal 4114. its
sampling hydrogen sulfide.

6. Set up a 24 hour .equential minplet and %ample tan .trine
of the following:

(hides of nitrogena.
b. ()Want%
e. (hides of ,'attic
d. °whe cot 'pound%
e. Inorgani paws

7. Using a set of data representing pollutant levels for a given
hour tat the clay for several day. clinstrui r the following:
a. Irequency table
h. requency polygon
c. Histogram
d. Curnulative frequency tits. shut ion
Plot a Irsgtatay cline and a cumulative
diorihution for a set of partwk-sit: me.wurements.
Calculate:
4. Mean
h. Median
c. Range
al. Standard deviation

9. Win/4W pollution kvels In the community wang available
data tin other communities.

Ito. !mate one or more wuree% oaf air pollution data In the

/4.

library.

MI Ptataall control Antidote& A# Pa terkitr xpethoents lot
Arnim oral Senior High SL11001 Oases.

Ratter and others. Air PtillNIIIMI.

Stern. Air Pollution. Vol
U.S. Department ftf Health. Education and Welfare. ruhhc Stealth

Service. Air PoRtitium Meosurrotrots of the Votkosol Alt Soio
piing Nesmith,



14SH

the unit of instrta Lion which tallow are huh to the
ptcp.o.it ion tit for entry level eisiployitient related to Fish
ma Mil:Cray .

F sum 4. A fah hatchery worker feeding fish at Mesca tem National
Fish Hatchery. New %mkt% Courtesy Human of Sport
Esthetes and Mikllife.

Unit

FISH MANAGEMENT

Suggested Student Performance Ottiectives

Upon completion of this unit. the stiukni can:
I. Ideality tish And mm-ganw fish.

Write anti map a workable plan for establishing a fish
pond. considering:
a. Sod and topography
h. Sire and construction
c. Water system
4. Water supply
e. Water quahty
f. tidi species
g. Carrying capacity

3. Meek for symptoms of oxygen deficiency and preseette
remedial program.

4. Test oxygen or:intent of a given pond to accuracy of 2
parts per

S. Test p11 of water in a given pond to within I pll level of
awtray.

6. Test water temperature of a lake or pond with accuracy
within r. liewratine stratification and 11611 adaptability.

7. Develop a complete written management plan for a
desigiuted stream. lake. or pond. considering:
a. Oxygen supply
h. Controlling undesirable fish. snakes. frogs
c. CA4tiroSng weeds. diseases. mid Pnrilshos
d. tiding peessure
r. Feasibility and tintirw of stettittne

17

=Wm

jeaftlia a.*
1'ni

/

71",.A...aA.41i4,!114MI141,
-46.011.0gfe.,.,14

Vast Outline

1. Introduction
A. (Limefish
0. Finnish
C. 'Sailfish

Tradifish
H. Managing and Establishing Fish Ponds

A. Soils and imiapaphy
IL Number and sin
C. COW/Milian

1. FA ItiPment
2. MO
3. Mains

O. WSW sYslasso
F.. Water supply

1. WOU waist
2. Spring water
3. Surface waWi
4. &Wiwi wells
3. Creeks and streams

F. Water quality
I. pH
2. ifartftteas
3. Oiypen concentration
4. Chentitals
S. Traslifish infestation
6. Weeds
7. Unfeeling*

Wilms
9. Depth



Selettttu 44:,te
1. 114%.

2. trout
Pike

4. hream
4., shell. k r

41. ( pine
1''111,'

N, MIfttl.tt
'I. I roph

1

I I. inityr
St.kme pond.
I. Pond *are

Coomth tate
Sto. long tats'

.
I 41110111h .1

I. P.Itent tat tn. "tile
J ,114:otn, ttOttne tee.
14 Sellitte
Ptitittitutt
.1. Sue

Sh.tre
t quipment
I al tot

Z. M.Imiesiathe. I ed
4 I.
tt.

Ill Matt.teettivtit 01 Stratn.. 1 ake and Atd
t 1%) eett det 1. ten. to.
I . f Ile. long f of tuntont 01 oeen dettLienk)

%1, irnstte heck
h. 1 4:Aing

14..ter si1411

.t 01.yn too kit
Remedy mg ox)e.en detteten.te.
.1. %CI Jf 1.1f1 pump,

Sari:101i
41.11.1%01bn Itrnunextite

It nataial t 1.ta t.lod
t t 17tr'time' unde,st 1141e I WI

I) %In.I.4 u tier
I Init .t..loet. al 44 0. k

t.
H.
1,

J.

K.

(114** f

S11.41
I (tit.%

%.11e; 44,:ed4

1. t'.,fhIltm %evils
nern.ak u%ed

itioloew.11.ontrol
Itp.v.ise and paramse%
011-11.001

1. Sysiousnov.
2. Preventsta
3. t'auw%

a. Afause ;imams
h. Aitudigtass
e.

d.

(Overfeeding
t)r nutlet
'hem

Sweat Leming Activities

1. Have 'student. eolict.t %promo", tit imp,niatir piny and
Kint14ti .peetv. in the

pal fNjalifIr Mid (114a(A4 4arsttu4 tylated aye. is

Prao 1" 4.414' 51114144111% .4 pond deagn% and arrange-
ment,.
Dilaufo nitdisple aka opals of fiala Finds and. if potable.
*KO paled 411 ponds. is liata these PariteMI Aid -WI*
foamed.

S. Haw te.otto petln attK7i44 quaint aspect % 0.1 tuter ftSI
iSti pond utie

tt. Stock aquarium nit Ii trona...1.111d battled!.
7. Writ pond% JI Illtk. ItttidlIF and ttliNerVe

N. I of a go.esi pond. 4.A..ulate the quatunt of 11.11 needed
1,44....1 tin pond sire Ind 11,41 lath'.
Reduce .1.eett itt .1411,11ffitlf 4.111011 10.11114111C% 141.,11

i gen puntp. is. dU. a light. ariitt.tal 4411.1 tlotl tit canton
dui% kle t and thYn remora oygen. (th,ierve the !Wt.

III. %lake J coNt 111.41) 4 sit 4 141111111ny a

PIA 11" 11.'114 PH and 1,1)11111 oinient sit stater vinply..II.

N. 1)epat uncut .11 keriultitte. ihn. .tlettage a trot,/ Firm,
1 S. Iiepattinent ot the Interior. ;aril/rib, rum tiporationai

I. trot.., and 1/4.thod4 Finttiot.r./ Its 1tsli 1arTtittte.

Unit

FISH liATt111- TIVIINIQUI-S

Suggted Student Perfitirnance t ltljtt env,.

omplettott of t1rt. unit. the .tudeni tan
1. %rite and map a tti$1k.1(44! plan tot y.tahlt.tung and

managing ln toil pond.. onsidering
J. SI/C .11 contdinet%

Watet 4111.1111

e. Stocksne
4. Handling of egg. and It

Prepare J %%linen report presvnhing a feeding program for
try and p.m mg tmh onskiertngs
a. Anal ).t4 sit te'.d

riqIi41 (trim
c. 1 requeney of tetntme
J. Method
v. Amount
I

f)tetnIIIIS: the %tot king raw lig a given pond.
4. ii4114iir at least 100 hive trout or ham with a mortality fate

of it. than II) percent and place in private pond,. as part
Of a *Mk esperientv program

Unit (Witte

1. I Kit Hatcheries
A. Brood pond%

1. Sue tit container..
2. Spawning containers
1. Dtanttng
4. Maintaining pH
S. Aeration
6. 1' crulizatttub

11. Stoekins brood ith
1. Mettler,.
2. Tian of stacking
3. Spawning

a. POW 141141Wilitn!

h. Pen 1141WIlifig

4 , ifaffdigic ygg and try
D. Grotting fingerling.

1. (irowttl tale
2. Sioelting rate

i'cthandfogdists
A. Analysis of feed

a.



B 1 ofins tot teed
t . I 4..td

yUi

L 11

I. 1 tvatuctiLt
2. NIettsod

Qusnitt
1) 1 ceding er.o.ine

. 11.1,et1 tt temperature.
2. 1 telUeth

4. 1 pc% ..t teecler.
J. t 'ht. k
h, Relerse destce.

()mini
I hinter leedine

1. QuatItt)
I ernper.itUIT

M. I ettilttation
A 1 note and teciticn. ) terttlir.ition
11. 1 ype.
C Our mine%

1. Mr. emelt!
1% Stocking St reJnis. %rote. and Pnd%

A. Svc.
It, tooutti rate

I ti

t'. Stocking Tate
1. Surface %Valet
2. Running %%Act

S41170shni Learning %ctiifie.

1.

1.

Visit a 11%111:richer).
t heck 1,11 aLituritini li.1%.1. and if t tt 111:LV11"1 .

%aft Valititit)! ..ottdittll% Ill .H and ohAerve
re.u11%.

4. Bring evetrl iv. of teed% to ill.. and .111% outlets!. to
ex.1111111e and ch%cuss re.r.tnts tor ditterenc es

5. 1'i%it and cits.erve Icedtng operations Jt r local 111141.
h. Oh-serve feedirig Kahn% .11 fish in rill/at/UM, ,.'itnipary

Jitters:rice% ut teccittig habit% of varrou.s11%..-cii:c.
7. Visit J local INIMI at tithe ot
N. 1 ertihre an sciu.trunn and ..h.erlde result.
9. 1h:is:mune tire %locking rate t.* a given pord.

References

U.S. Deprrinrem .11 Apiculture. /lo to lianage a trout l-arm.
U.S. ih:p.irtnient i the Interfttt. '011%/r:triton t ooh, tipratiossa1

Fvpoiscs. anal tfetito.INI:mploved itt anning



FORESTR V

1 tie units ot instruction which follow arc basic to the
pieparation of individuals for entry level employment in forestry.

Figure 4. t forester aide planting seedlimpi on a contoured hillside.
Counts). Weyerhaeuser Company. TaC01112. Washington.

t nit

MANAGEMENT OE ORSI RESOURCES

suggested Student Performance Objectives

Open ,..ornpletton of this unit. the student can
1. Recite at least eight benefits of forest resources to land.

human. and economic requirements.
2. Recognize and name six forest products.
3. On a picture. diagram. or Mattel supplied. identify

uproot. lateral toots. root hair, trunk, outer bark. inner
bark. cambium. sapwood. heartwood. branches, crown.
leaves. bud. twigs, flowers, fruit, and seed.

4. Identify by common name
important tree species; identify the sihic oinidetaHeins
for each tree species identified; identify the rations uses
of each tree Wattled.

s. Preserke the proper tree species for planting on a given
site fused upon correct analysis of site condition and use
goals.

A. Plant seedling% without damaging the root system follow-
ing approved practices for:

Mt!

standing timber on a given tract of land using one
approved method. and demonstrate the ability to deter-
mine the volume of felled tree., either in coidi or in
hoard feet, and to convert from cords to tonnag tx
weight.

9, List the different governmental and professional forest
management organizations and the services they provide
the forest landowners.

Unit Outline
1. Introduction

A. importance of forestry
Man's dependence on forests

A. Food
b. Home
c. Fuel
d. Graaing
e. Recreation
f. Watershed protection
g. Protection of soli and wildlife
h. Jobs

2. Forest values

a. Site preparation
b. Spacing
c. Stocking rates

a. Cash products
1.) Veneer lads
2.) &Mogi

J. lime of planting 3.) Pulpwood

7, Prescribe for a specific forest product on a given
plantation of any age!
a. Timing. method. and intensity of next thinning
b. Tinting. method. and intensity of next mains

4.) Roundinacal
5.) Naval stores
6.) Ovistmes trees
7.) Mode syrup

b. Aesthetic vainc. Inning and method of twang
IL Demonstrate the ability to estimate the vohune of B. Kinds of forests

20



11 1 rev Identit 'cation
D'art. it the tree alld then 1111k t1441

I 14.6.ti.,

.1. I.iptiktt
1...11C(.11 riot

c Rio! him
1 rung

;.

Is.

d.

4 Him 1, Is I.

Intlet kirk
( Jilthrutt4
SJiiu, II id

tleartuor,1
t noun
a.

11,

d.

1

U. 1 1:(11tpuiiiiti!* feJtur,..
I . I ewes

i Kir and bud
1 I Is+swr%

4. I cult
Seed

h. Kirk
,lik Sun; limn

( . I 1a.+414J1444n

Genetic 11.11111:

2. ( ',Inners - tvi tuld.
3. br.,adleaf - hardy, oods
4. 4,4noecitiu, lmiteciou.

I). 14.1entits me important tree /pecie.
III. 1 stabil/Inn; the I ,Irv.t

t. 14..eproduct.i.n
1. %Jinni!

a. Selet-tion
Is. clear cutting in /trip.

Seed tree cuttine
cis Sliclicruood {:uTtine.
e.

Artificial
a. Ihre.t seedini:

Plantine nursery .14%1

ti. ill111% ot planting
1. land Ntallilizanon
2. %.1terhed
3. Wildlife
4. 1. n vronmentai quahty
5. f-Lonoinie

C. Classify mg planting site
1. SitII I eJturc%

a. Testure
b. Color arid mottling
c. -Nth
d. pH
e. Slope and aspect
f. Past treatment
g. Structure

2, Physical featureshale
b. Soil depth
c. Available moisture
d.
e. Pbuting dif lieu,' y
f. Arms%
g. Hazards to survival and early growth

D. Choosing tree species
I. intended tee
2. Site conditions

21

F. Obtaining and handling seedlings
1. I empera t tire
2. Keeping r tun/ ini/t
3. Heeling-1n

1 . Planting methods
1. Seeding%

Seedlings
11.ind pLintine

b. Stattok
t.. Planting bar
d. Planting machines

t and preparation
I. Spacing

eatockmg rate%
3. Mmed and pure stands
4. Se.pkills rot planting
c. Site preparation

a. lire
h. Mechanical flIC.111s

d. ittlildtiLing
c. thing
I. Bedding

IV. Improving the f.orvst
A. %.3eeding

I. Mechanical
2. Chemical

If. Thinning
1. Meiliods of selection

a. Selection sysiem
U. Korn thinning

2. Pre-omtnereial and %ubsequent thimung.
4. Rekase cuttings
b. Improvement cuttings
c. Chemicals

C. Pruning
1. Season
2. Stand age
1. luipment

V. I.oresi Igniuratin
A. Sekcfing, adfu/ling. and (ipet4ting lorem me-I/wing in-

strument.
1. Hiltmore stick
2. Diameter tape
3. D ree caliper
4. Hark gauge
5. Prism
6. Increment borer
7. Almey level

Staff compass
9. Chain

10. Log rule
11. Altimeter
12. Surveyor's transit
13. Hand compass

B Measuring stasuling trees
1. Maims and height
2. Form
3. Value
4. Defect
S. Age and growth rate
6. Use of tree volume tables

C. Measuring forests
1. Areas, types. and boundaries
2. Stand composition. age. and sites
3. Statistical analysis of sampling methods
4. Timber cruising

a. Strip method
b. Line plot method
c. Proportiountpkit
d. Aerial photographs and check plots



5. 1 abutation

6. is *dualism 44! tiS est% Mkt hires. Clops

VI I west 11.1111.1iNtIttttl %VIM t's

1. t.detal
1. t ..S. 1 (nest Sert
2. Stational Park Sersice
1. Bureau III land Management
4. isure.iu .11 Indian 111.111..

B. state
1. Forestry service
2. f %tension sem e
;. Game and 1 ish Conunission
4. Private companies
County
1. 1 %tension arrester

2. ( twiny sod tonservatton st:rvite
1. County stension agent
4. Private companies

D. Professional etinscrvation organizations
I. Sttek'i 01 American foresters
2. Atnei h.et forestry Assot iation
4. (Him
Private toisi conscrsation organizations
1. Atnerican 1 orest Product Institute

An1ctivan flutpw.0011 .SSOiAltin
I et:finical A.sociattori tit tine Pulp
Industry

rest research organizations
1. toss. Forest Service lsperinwnt Stations
2. State espnment stations and forests
3. Research by universities and colkves
4. Private researtfi

and Paper

S nage% fed Lea ruing .ctivities

1. Discuss and list ways man is dependent on products and
wrvwo. Available litho forests.

2. On a diagram of a tree. have students label .ill parts and
describe the function of each.
t tit and dissect several ditterent species too trees and
e %amine the ditterentes in heartwood. sapwood.

cambium. etc.
4. on .1 field trip. observe ditterent tree species that are

present on lowland. upland. swampy :areas. etc.

.. Identity all of the important tree species. Use of pressed
specimens should be minimized in favor of field idetit ifi-
cant In.

6. On a field trip. observe differentvs between natural and
artificial reforestation.

7. Have students carry out reforestation practices such as
planting seedlings. dist-mg. etc.

H. Observe an area tieing cleared where seedlings are to be
transplanted mechanically.

9. Dig sod pits and have students classify a planting late.
10. Observe plantation% exhibiting proper and improper selec-

tion of tree species.
11. Observe plantations that exhibit results of both use and

non-use of proper weeding. pruning. and thinning
practices.

12. Dissect trees to show effect of thinning and pruning. on
growth ra:c and quality of plantation trees.

i 3. Have a mature person demonstrate any rt iiswinf
/ MSC Ili:el which may not he practical for students to car .

out indnidually.
14. Determine average age of a Om.
IS. Have a resource person. este:num forester, game and fish

commission representative. etc. discuss purpose. and
function of his orpokrittion and position.
Take a field trip to a forest experiment Station or research
laboratory.
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Referent:VS

l)aSIS.Efreti liariggenient
Smith. /ht' l'racrice nJ Sihatt4Indre.
I tier f ( itiorrar if lit.
1 rier, I., ire 'onserra holt. ;r1 nut Ile I h west.

Unit

FOREST DISEASE AND PEST CONTROL

Suggested Student Performance Objectives

Upon completion Of this unit. the student can:
1. identify by common name forest inset' pests

Locate and identify insect damage m a forest plantation.
3. identify by common name important tree

diseaws
4. Prepare a written report prescribing insect and disease

control measures for a given site and forest condition.
When pesticides are prescribed, specify chemical used.
miing proportions and elements. quantity. timing of
application. and methods of safe and effective handling
and application.

S. Recite. in general terms. other major factors of damage in
forest plantation*. and list the -itepsi to take in prevention
and Protection.

Unit Outline

I. Forest Insects
A. Role opt insects in the forest

I. Beneficial insects
2. Destructive insects
3. Importance of forest entomology

13. forest insect damage
1 . 1 ealeating insects
2. Inner hark boring insects
3. Woodboring insects
4. Sapsueking insects
S. lip feeding insects
6. Root feeding insects
7. ('one and seed destroying ituiects

C. Forest insect pests
I. Conifer defoliators
2. tlardwtiod &inhabits
3. Tip feeders
4. Sap feeders
5. Cambium feeders
6. Hew t wood feeders
7. Disease vectors
8. Root feivters
9. Seed deli:ems
Insect cotittol measutes
1. Dire, ontrol

a. Alechartical
b. Biologicil
c. Clientitzd

2. indirect control
a. Biological
h. Silviculture' practices
c. Chemical
d. Statutory regulations

t-orest insect Iegiskition
11. fotea Diem*

A. Mtgot tot-caning fungi
1. hitt/auction to 'and if fungi

D.



Svnetoms and stens of the more itnportant tt
tausing tune'

Deays. dist olorathins. and logging wounds in hardwoods
Rust. stem. tobree, and likit diseases
Control anti prevention of thseases
I. Principles
2. Methods
i. ('tests
4. I ;t c. I
5. Age's. ie. involved

Other dem ruetitc seems
I 4nest animals

B. Natural phenomena
I. %Auld

1 Ram
A. 1 mist

4. lee
5. Snow
Man
I. / tgptig operations

i'ampers
A. Smokers
4. Hunting and fishing
5. Other

Weeds

Suggested Learning Activities

Wike a field trip to a stale. tedetal or educational research
statin and survey plots for explanation of the nature of
control. evaluation. and esperimental stork being coo-
dutted.
Observe insect damage m woods. Locate. capture. and
identity forest insect pests.

3. Make a field trip to locate. study, and collect some of the
more Important rot- causing fungi.

4. Make field dissectkts of trees with a chain saw to show
visible sign, and symptoms of decay.

S. Have a resource person trom the state or federal plant
pest division give a presentation on the state's organita-
lion and operational procedures used to combat Major
tree thwase problems.

h. Make :t tied trip to ((est plantations exhibiting protec-
tive measures to prevent damage by Inset:K, diseases, man.
animals. and/or drum: factors.

References

AndersonIII hirekt and Shade /ice Entomology
(tithes. fievort liandhotak.
f hatcher. hires! Pahonolug.
vier,I Forest (ulfSerl'a I hitt.

Unit

FIRE PREVENTION AND CONTROL

Squinted Student Performance Objectives

Upon completion of this unit. the student can:
I. Demonstrate an understanding of the behavior of fire by

defining and describing.
a. Fire triangle
b. Radiation
c. Convection
el. Conduction
e. ignition temperature

2. Compute the fire danger Flex.
3. Describe the effect of forest fuel size. fuel arrangement.

and topography of the area on fire balmier.
4. Use the Osborn Fire-Finder in a given situation to state in

degrees and illifittteS the direction of a hypothetical
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"smoke" and to report wine to within 3tt
the vernier scale.

S. locate on a topographic map. the position
Within 1/4-mile when given two azimuth
tower locations.

6. Identify and state the function of the
suppression hand tools and equipment
a. Fire rake

lire swatter
r. Back-pack pump
d. Drip torch
e. As and saw
1. Pulaski

7. State orally or on paper. action required to suppress a fire
to Ifni percent accuracy when given a tire condition.

minutes using

of a smoke to
readings and

following fire

Unit Outline

1. Fire Behavior
A. 1 ire triangle

1. Fuel
2. Oxygen
3. Heat

H. Ignition temperature
C. Sources of heat

I. Direct application of flame
2. Direct application of embers
3. Electrical arcing
4. Friction
S. Spontaneous combustion

I). Heat transfer
1. Radiation
2. Convection
3. t'oncluct ton

F. Weather factors

G.

I. Wind
2. Temperature
3. Humidity
Forest fuel factors
1. Size of fuel

a. Light fuel
b. Ileavy fuel

2. Arrangement
a. Ground or aerial
b. Continuity
c. Compactness

3. Volume
Topography
I. Exposure
2. Steepness
3. Canyon fire behavior
4. Very high elevation

II. Fire Prevention Planning
A. Fire danger rating

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

B. Fire control planning
I. Rate of spread
2. Resistance to control

W. Fire Prevention
A. Reduction of risk

1. Major causes of fire
2. Frequency of occurrences
3. When and where fires are started
4. Why fires occur

B. Prevent km methods
I. Understanding. reaching, and influencing people
2. National Cboperative Forest Fire Prevention Cam-

Patin
3. Keep Green Program



Roluctiew.ot hazard Ct. rising fire retardants

1. lire breaks 1. Water modifications

2. Area hil tolu4 trait 2. Retardant chemias

Presuppr...ssion 3. Uses of irttAili

A. General fireman', requirements 4. MethAKIS of application

I. Pitt weal ctindition a. 1 it.'11 wing aircraft

Percotal gear h. Helicopter

H 1 Irt111.111.% I &hit Atiti Ground applivation

1 ire box Carina tor lools and !Amp:trent

2. 1 oil' cache A. RepLicing handle,

C. locating small fires 1. Removal of cold handle

1. Aerial patrols 2. Wedging

2. Ground lookouts 3. Aligning

3. Using hand compass 4. Smoothing

a. Declination B. Sharpening heads

h. A ninu th 1. Au

A.. Itlik :I/ 1111U 01 2. lire take

D. t sing tire tinder 3. Shovel

1. Becoming acquainted with the country. 4. Pulaski

a. .al landmark reference 5. lire rake

h Indostred ,stoke, h. Othet

41, Jung and identifying smoke ('. Preventing rust

J Systematic scan method 1). Caring for hack pack pumps

It low.er t ecords 1. Metal

I 1 egrtamate smoke 2. Rubber

2.) I Ay: smoke E. Maintaining tire hose

3.1 Illegitimate smoke I. Rolling

1. Smoke location 2. Storing

.1. Leveling tire tinder 3. Marking ends

b. ()denting fire finder map disk Suggested braining Activities
c. Caring tor fire tinder
d. leasurtng angles t. Take a field trip to a forested area and identity natural

c. Using angle, and man-made tire risks.

t Intersect method of fixing 2. Practice using the fire danger rating system.

g. Reporting 3. 1/evelop a fire plan for a forested area considering the

lotation three bask factors of fuel, weather. and topography.

2.1 Size 4. Set up a weather station. take readings. and compute the

3. r Smoke drill fire danger index.

4.) Probable equipment needed 5. Have a U,S.H.A. direst Service fire control officer or a

V. Suppression Measurements state fire control supervisor present lire protection

%let hods and actic of control met liod S.

t. I iirect comfit' 6. liWkl a tire line using the different methods and hand
2 Indirect control hurls.

H. tine ere% organization 7. Field trip to local. state. or federal area. Observe fire
. Building the fire line boxes. tire cache and miscellaneous equipment. Have a

I. One tick method manager or ranger talk about the station Fire Plan.

2. Progressive method S. Practice using the hand antipasti to find wooded Inca-

3. Rotary meth..d tins
D. Use of hand tools and equipment 9. With hand compasses and locations pin pointed on

I. lire rake topographe maps, traverse distance.

2. lire 4*.alet 10. Using guides fur tire finder. determine diretton and

.4. shovel ku:ation of hypothetkul smoke via Osborn lire Linder.

4. Hack -pack pump 11. Practice sharpening fire rakes. shovels. axes, and other fire

5. 1/rip torch fighting equipment.

6. Ax and saw 12. Replace handles on shovels, rakes. axes, and other fire

7. Pulaski fighting tools.

L. Employing heavy equipment 13. Practice rolling. storing, and marking ends of fire hose.

1. Dozer 14. Treat fire fighting equipment with a rust inhibitor.

2. lire plow References
I. Use of Water

1. Hack pack pumps Forest Service. Fireman's Handbook.

2. Power pumps U.S.D.A. Forest Service. Introduction to the I.undanterrtalsof

3. Gravity systems Fire Behavior.

4. Aerial tankers U.S.D.A. totem Service. Neiltklitti Pre hanger Rating System.
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LAND USE PLANNING

I he units sot' instruction which follow are basic tit the
preparation of individuals for entry level emilloyment in Lind use
planning.

1

4

Nis

IF"

-c)

ts

Figure 5. A planning aide recording information on a map. Planning aides assist planning
technicians and urban planners with the preparation of maps in the field and tater
with refining maps In the office. Courtesy Local Government Research Corpora-
tion. State College. Pennsylvania.

Unit

PLANNING AND /MING

Suggested Student Performance Objectives

Upon 4: ompletion of this unit. the student ca..:
1. Outtme three steps in the planning process and list the

component, of a comprehensive plan.
Demonstrate proficienvy in assembling factual informa-
tion pertinent to developing a comprehensive plan.
correctly' read and interpret soil survey maps and land use
[naps. and utility information in natural resources plans.

3 Demonstrate the ability to develop with factual informa-
tion and printed material relating to planning, a com-
prehensive plait for a township or village. eamisidering:
a. 'Transportation and public services
b. Economic base
c. Education. cultural and housing facilities
d. Land use

4. [tom recall, list eight procedures to follow in implement-
ing a comprehensive plan.

5. Recognize and describe the functions of comprehensive
plans and zoning matinees.

Unit Outline

I. DeVelopilillt a Comprehensive Plan
A. Involving direct citizen participation in the planning

proem.
H. Components or a comprehensive plan

t . Plan fie economic. civic. and social improvement
2. Plan for land use
3. Plan for renewable natural resources

C. Steps in the planning process
I. Identifying the community's problems and poten-

tials
2. Deciding on the community's future wants
3. Finding practical ways to implement the plan
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11. Assembling Factual Information
A. Economic base. civic and social improvements

L Population projections
2. Existing improvements
3. Present economic base
4. The people their problems and goals
5. Loral government and finance

li. Soil resources, their use and limitations
1. General soil maps
2. Detailed soil surveys

C. Water resources
1. Watershed delineation map
2. Floodplain delineation map
3. Groundwater map
4. Maps of present and pulenlial reservoir sites

D. Present land use
Maps of present land use

2. Maps of public and private land ownership
E. Making use of natural resource plans

I. Information hi the regulatory portion of the natural
resource plan
a. Eloodplains
b. Areas unsuitable for septic tanks
c. Mineral resources
d. Unsafe areas
C. Public parks
f. Extreme slopes
g. Erosion and sediment control

2. Information in the advisory portion of the natural
resource plan
a. Soil charac teristics
b. Potential dam sites
e. Scenic areas
d. Forest stands and wtsudlnts
e. Wildlife habitat
1. Environmental corridors

Ill. l'ormubstine the Comprehensive Plan
A. Economic. civic and social improvement &as

t. Tratrinortation and public services
2. Economic



3. t ducatinal. cultural. and housing facilities
4. t ioverninen t and titn.ance

N. land uw plans
1. Agriculture

A. Agricultural resource data
h. Apiculatural related problems
c. Agricultural problems in suburbia

Ann unit, damaged
2.) 1 scessiVe taXt's

3.t Normal farming .opera: urns curbed
4.i Convenient agricultural and forestry

vices denied

.ere

Industry
nosiness

4. Residences
Recreation

ft. I tlfestit
7. fish and wildlife
S. Water
9. Minnie areas

1V ("air }rn1 Out the Comprehensive Plan
Informing and involving people

R. I aking formal regulatory measures
1. Adopt the comprehensive plan.

Adapt an official map.
3. Propcad capital improvements.
4. .Acquire title and/or easement on lands for recrea-

tin. scenic values. and for luintin and fishing.
5. Support legislation permitting differential taxation

of certain farm. !Orem, scenic. and open space.
Pass a sound subdivision ordinance.

7. Pam a building code.
S. Pass a sanitary code.
9. Pass a good listing o-dinance.

V. Attaining Goals by Zoning
A. Zoning districts

1. fypes
a. Farm
b. Residential
c. Planned reodenttal and cluster zone.
d. Business
e. Industry
I. Forestry
g. Reereation
h. 1 load plain
1. Wateished
j. Conservation

2. Objectives
3. Regulations

B. Zoning administration
1. Zoning administrator
2. Enforcement measures
3. Hoard of adjustment

StiageSted Learning ACtilfItIee

I. Secure a map of a local township and plot all parcels of
land indicating present usage. natural feffelIfeeS, and
problem areas.

2. Secure a copy of the SCS soil classification map and plot
soil limitations for residential. commerekil. road. farm.
and recreational areas.

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

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

5. Interview the chairman or a member of the township
planning comtnission and identify the in*: problem

7 areas of tha community. Dciasaina die puma plans for
solving these problems.
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h. ChotLe one resource area within the comprehensive plan
and write a proposed LOttittS ordinance or plan for solvuti
that problem. Use other OttfillatiCes As guides.

7. Make a sketch plan of a wen-planned subdivision for a
new residential development and include regulations.

S. Like a field trap to a local budding under construction
and note the poor areas of construction. Secure copies of
building codes from other areas and outline the major
needs for your township.

9. Invite a building code township planner.
planner to speak to the class.

or regional

References

Monier. Planning Our Town.
Soil Conservation Society of America. Planning and to: it4e for

Barer Re s.turee
Soil Science Society of A/Pitelcla and ..INtilt01111' NOCh'It' of

Agronomy. Soil StdrITYS and land US(' Phltining.

Unit

LAND MEASUREMENT

Suggested Student Performance Objectives

Upon completion of this unit, the student can:
1. Obtain distance by packing on a level field within

variation of two feet per 100 feet.
2. Obtain distance with a steel tape on sloping terrain (Mel'

2'4) using a plumb bob (allowable error one bait per 5(H)
feet).

3. Establish a predetermined angle of declination on a
surveyor's staff compass to within one degree.

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

S. 1- .plait magnetic declination and its importance in land
measutement.

6. Give legal descriptions of selected plots of kind.
7. lay out a perpendicular line on the ground, from a base

line stablished at each end with a wooden stake and tack
and shall not deviate from a tripod level wading by more
than one inch per 40 feet of perpendicular line.

S. Determine field area, in acres, an assignment sheets using
a guide set of sample problems and formulas of:
a. rectangle
b. right triangle
4,. any triangle
d. trapezoid
e. curved boundary
f. 1 rapezium

9. Run an open traverse with the surveyor's stuff compass.
10. Close a traverse in the field using a aurveyor's staff

compass and steel chain and predetermined true bearings
and distances. /Traverse is to close within one foot per
500 feet of distance.)

Unit Outline

1. Methods of Linear Measurement
A. Paring

I. Standardizing stride
2. Level ways uneven terrain
3, Ease of application
4. Place of application

B. Sleeltspe
1. Maim wilts of measure

a. Feet and fractions
b. Chains and links

2. Parts and use
a. Thong
b. Than
c. Use



Care tit tape
J. t 14'4 tuns and
b. Reel st Jet.
4.. I ttJesettle

it. Usine 4 Compass
1. %mile o,t declination

I . 1 rue North
North

3. .1rrows on topographic limp
a. I rue North
b. NLtaneth North degrees Lit delittLit1011

H Parts of compav,
1. Compass hoe

J. t iraduatcd circle
h. NS ref ciente points
c. Interchanged I points
d. North-4174M
c. Leveling bubble
f . Stop lock
g Sight vanes

Of t ICA spindle
1. I eveling head
4. 144 oh staff

C. Sattttit oft angle of declination
I). Magnetic declinatnin atnl land measurement

I. Quadrants
J N1..NW. SE. SW
b. North and South reference points
Degrees and minu tes

3. Y riling bearings
a Directum
h. Degrees and in mu tcs

Public Land Surveys
A. Metes and bounds
B. Rectangular system of public land survey

1. Prink ipal meridian
2. Base line
3. Range lines
4 Township lines
S. Sections

Subdivisions of vx.tbon
C. I.cgal descriptions

IV. Liy mg Out Perpendicular l lines
A ('rest sir -up

t. hieadd !apeman tchainman)
2. Rear tapenun ichammani

B. Equipment needed and its Lice
1.. Steel tape and reel
2. Plumb bob
3. Ring and 1 I pins
4. Range pole
S. Snull stakes

C. Prosedure for steel taping on land less than 2 persvnt
slope
I. Reel 410f gen
2. Dragging by thong
3. Joh assignments of rear and head tapemen
4. Verbal working instructions

a. chain
b. stick

5. Distances not in even feet or chains
D. Procedure for steel taping on land sloping more than 2

percent
I. Breaking chain
2. Using plumb bob
I. Using range poles

E. M
I-. Tbeee4sies-five method
2. (lurid method
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V. Determining Lind Area
A. Practical applwatton

I. Use in 4.sittiplete. serves %
2. Use with planeiable

H. Calculation of tape areas
1. Rs-shunt's.

Right triangle
3. Any triangle
4. trapezoid
5. Curved boundary
6, Frapettum

VI. traverse Methods of Measurement
A. Open traverw

I. Simple traverse note form
a. Station
b. Object (adjacent station)
c. Distance
d. l rue bearing
Combination of steel taping and xittipas. readings

3. Crew make-up and responstbaht)
a. Instrument titan
b. Recorder
c. Dead chainman
d. Rear chain man

R. Closed travere

Sugpsted Learning Activities

1. Practice pacing and dutning a four-oded figure on level
ground.

2. Determine number of paces per I DO feet.
3. Practice using the tape. cleaning it. and returning it to the

reel.
4. Take point on topographic map and select a destination

point. Attach string to pin at point and extend along a
true North dection. Attach another string and extend
along a tnagnetk North direction. Have students imkubte
distance by which they would have missed proposed
destitution if they had followed magnetic North without
allowing for the anee of declination.

5. Practice using the staff compass to follow a true bearing.
6. Practice measuring distances on terrain of less than 2

percent slope.
7. Pick a traverse of known distance on sloping terrain of

over 2 percent and determine distance by breaking chain
when necessary.

K. I. reel a perpendicular by the 3-4-5 method and stake it
out.

9. Practice determining aaeases on given problems.
In. Practice using the staff compass to run and measure

straight lines at prescribed beiti ings.
11. Run a cries of open traverses at different true bearings to

a dosed traverse conclusion.
12. Practice giving legal descriptions of selected plots of land.

References

Davis and Kelly. Short atone dr Sanye,vistW.
Schwab ant others. Elementary Soil and Wier bigiseerhai.

Adapted from "Land Measurement." No. 01.0603-04. a module of
instruction prepared by Bureau of Agricultural ilducation. State
Education Department. Albany, New York 12224.

Unit

SUR VE YI NG

Suggested Student Performance Objectives

Upon completion of this MO, the student um:
I. Use etaan in the field for determining horizontal dis

tances to the netoest one tenth *tot per 1 feet of
dhtimve.



Graphically plot given bearings and distanyes that hum a
elowil traverse NI within one foot of siosure per Int) feet
of

A. t'w quickhne mite forms to record tin the field) and
eiilculate I m the classroom) stadia data to within one
tenth foot in I di) feet tit horizontal distance.

4. 1.stablish tin the lick)) a haw tine with the plane table
titives.e board) set up at either end and oriented fur field
'dapper)) to within one degree of error and no anti in slat
bubble.

5. Draw a map usinga plane table ttravetse hoard) that plots
interior detail within an average of one waled foot per
five plotted strut-tures when compared to "master.'
overlas.

djust a pAtitogtaph to function properly In determining
.1 stall requested bs the instructor.
Calculate the acreage or a plotted closure with a dot grid
to within an allowable error of one acre per twenty acres.

M. Gisen duffing instruments, describe techniques to pie'
ptre a finished map that demonstrates map parts, media-
meal knetine. line differentiation. and neatness to in-
iif(4 fin 's hitidads.,ind then perform the procedure.

Unit Outline

1. titadia Distans.e.
A. Stadu principle

h. Geometric
2. Constant taetur

Ii. Reading the reed
I. Dorirontal readings
2. Sloping readings

C. 1..thi?Jr measurement
I. Note fomi for horizontal readings
2. Running lines

1). Sources of error
11. Stadia ILiverse ('leisure

A. Compass bearings
Linear measurement

C, Iraers; chosed) plotting
I _ Ninth orient:1*in
-. irJetiir use
3. 1 ngineers wale
4. Drafting board and t square

I). ReLttvity to map preparation
III. I field Note faking

A. 1-tents of note%
1. Va tuner
2. interpretation
NOIC11414)k

1. Supplemental sketches
2. Proper procedure
3. Importance of accuracy

IV. Platte Table Survey
A. Parts and use

1. Alidade and swipe
2. Table and level
3. Setting up

R. Variations
I. Tavern hoard
2. Sighting devices

C. Application
I. Accuracy
2. Area mapping
3. Traverse interior detail
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4. 'topographic use
5. Cand use planning

D. Methods
1. Inter/Wiwi
2. Radiation
3. 1 ravel tag

V. Maps and Mapping
A. Interpreting maps

I . Aerial photos
2. U.S.Geological Survey Topcigramhic maps

R. Using mapping instruments
1. Lettering

a. Sets
h. India ink
e. Styles
Pantograph
a. Enlargement
h. Reduction
e. Dupbcation

3. Determining acreage
a. Dot grid
b. Planimeter
c. Summation of squares

C. Map drafting
1. Drawing instruments
2. Map requirements

a. Title
h. Scale
c. Meridian

1. true
2.1 Magnetic

d. Name and date
e. Border
f. Legend

3. Inking
a. Line width
b. Ruling
e. Shading
d. Colored inks
e. Proportion
f. (leaning

Suggested Learning Activities

1. Determine a distance along a property line using stadia.
2. Collect Illtlar measurement along known hearings of a

used traverse and plat on paper the dosed traverse to a
predetermined wok.

3. Map the school area. If possible, utilize property &onsets
to dwelt closure accuracy. Include aN igterior detail.

4. With a map such as the oae developed in activity C. use a
pantograph to change the map scale.

5. Use a dot grid and calculate the approximate acreage of
the map prepared in activity C.

6. Ptepare an inked map complete with an general require.
men ties

References

Davis and Rally. Short antra. in Untying.
Schwab and others. EkNwniary Soil sod Water Ensineeritg.

Adapted from "Advanced Surveying," No. 01.0603-05, a module of
htstrut tion prepared by Bureau of Agricultural Mutation,
State Mutation Department. Albany. New York 12224.
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MINRAL AND MINERAL 1-111-.1_ RESOURUFS

Suggested Student Performante tibtectives

I 'p.m Aonipknon of ihta win. the student on'
I. t 'demos riks and,

eiJN t (minion to the %tate
2. Given samples of rock. the student can classify each as

Igneous. sedimentary. or metamorphic.
3. linetly describe the tormation of coal in the earth's crust.
4. list and give a function 01 three or more mineral in each

'if the 1.4lowitic categotle%-

a.

h.
C.

d.

inersy fuels
Iron alloys
Nonterunvi metals
Construction minerals
Clientisul and industrial minerals

S. I remonstrate an awareness of the of geological
sca.rke m mining by briefly describing how a knowledge

otoofscal %civics: is used in predicting location of
mineral deposits and using mining strata control.

Unit (Justine

1. Rocks
A. Is pes

1. Igneous
2. SeshmentarY
3. Metamorphic

29

R. Conditions cauviig certain deposit.
l.ttect of weathering
t. Wind

Water
3. Atmosphere
4. Ice

D. Identifying common rocks
1. texture
2. Mineral composition
3. Other properties

II. Mountain I.ormation
A. Shrinking of the sphere
R. haulms
C. Anticlines and synclines
D. Redepositins of weathered material

HI. Minerals
A. Formation of mineral deposits

1. Concentrating
2. Intrusion
3, t irowth deposits
4. Ocean floor deposits

0. Identifying common minerah
F. Phy siva! proper ties

a. Infra
b. Ckav4e and fracture
c. Color
d. St teak
e. Luster
f. Harshest

rspechic gravity

gre



2. therms:al .-otispoqt ion
IV. types fit Mineral Resources

A. 1- nicely tuck
1. Coal

a. Origin
()ccurrence
Distribution

d Re.ere
2. Petroleum

a. Origin
ti. Occurrence
c. Distribution
J. Reserves

K. Iron
C. Iron alio).

1. Manganese
2. Chromium
3. Nickel
4. Molybdenum
S. I ungmen
6. .thati tum
7. 'Minimum
S. Iitanicint

D. Nnterrous metals
1. Copper
2. Lead
1. /in:
4. tin
CnActut lion minerals
1. .4.be.ro,
2. A.plult
3. Cement
4. (by%
S. Sand and gravel
6. Gypsum
7. lime
S. Slate
9. Stone

F. Chemical and industrial minerals and metals
1. Antimony
2, Arseno.
1. Bismuth
4. Cadmium
3. Cobalt
h. Mercury
7, Platinum
K. Sth'ec
9. Kane

Z-ocdite
11. Fluorspar
12 FekIspar
13. Mica
14. Potash
13. Phosphate rock
16. Pyrites
17. Sulfur
It Site

V. Use of Get110013i StitatV4
A. Fredi:MN1 Of likely location of mineral deposits
H. Aid in mining .irate control

Suggested Learning Activities

1. Make a collection of rocks.
Make a collection of metanic and nonmetallic minerals.

3. Make a collection of coals.
4. Make a collection of petrokom product's
5. Determine W1142 Minerals are included in your state%

resources and the number of workins employed in minerrd
extraction and related industries.

gout stile laws witting to the miring of it
and mineral rue&
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Rdcrente

1.agan. lieu. of the Forth In Introduction hi 1;1114141n .

iiititett and Sehuberth. //moiler/x Hoot r and ifintufs.
I cingwedi and Flint. ittfrzfdiwItOff Phystest/ Go dog 1.,

National t 'oat Assoc sown . Ora/
Snelgrave. 4tpetrtuniths m t'intitget. afki Helfili mg

Unit

INTRODUCIOR V MINING

Siggested Student Perfornistuv Objectives

Upon completion of this unit, the student can:
I. Dentonstiale an awareness of the impact of mining on the

environment by describing the importance or:
Conceiving and stretching the limited mineral and
filel resources

b. Returning mined land to its original contour and
landscape

c. Turning mineral wastes into usable products
2. Demonstrate an understanding of mining terminolo* by

correetly defining lb out of the IN mining terms studied.
3. Ina and explain the main provisions of mining laws

relative to claims. size of claims. marking clams, and
mineral rights.

4. Demonstrate the ability to design a plan fur surface
mining a given product cm a given area of land. employing
mining and processing methods that result in the least
waste and the masimum protection of the unmined
portion of the mineral deposits.

3. identify main crosscut. outlet crosscut. auxiliary Miler
CUM tunnels. traverse galleries. vertical straits and math
haubgeways on a picture or diagram of an underground
mine.

6. List and explain the main provisions of Weal and stale
laws relatinq to the miner's health and safety.

M

Unit Outline

1. Introduction
A. Mining

1. Surface
2. Underground
3. Frivironrnental itnpact

14. Mat etihi mined
1. Mineral fuels
2. Iron Sind ifna *Says
3. Nonferrous metals
4. Congruction nines*
5. Chemical and industrial minerab and metals

C. iieCOMinit fallgiiar with mining terms
I. Mining
2. Prospecting
3. Exploration
4. Exploit:Mimi
5. Vein
6. Shoot
7. Bedded deposit
R. Masses
9, Outcrop

10. Wee
I I. Drifts
12. Level



1,10.4 Ill,

It AIN'

Shalt
Horning nail

ioiss.iii
II. i sploration

%

I. PUT' uw.! and tan,

( ietiS liemit al
H. I %pioration
C tire formation and ?,toer, intluerhe

III. %nut?! as
.t. Claims

I. Iktattiel
2. titre tit stouts
1. Marking the los anon

fi. Mineral right,
t' compluithe with state and iction lits

livilth and safety hazards
IV Smuts: %fining

A. Pit planning and layout
H %frivolor tire land

Prtidut. tum engincerine
I. linihne

It lasting
3. I. oolong
4. fir Wow
S.1101" ti.-es
I and re,Litsu non

V. Opening ('p linden:round Mines
A. t 'nitwit It

I. Main trtwut
2. outlet crosscut
1. !lumbar) srocuts

ft. 1 unnels t Ansi
I riverw (;411ertrt

D. Vet tr,a1 sluff ts
1. %%orking %fiat t.

2. Bits nisi or 1.41440 ,hat
3. Underground .hat t.
Won hauligeva}

I . Preventing the settling tit ground
Cu Controlling underground filet

VI. Underground Mies
A. con
B. Gypsum
C. Salt
D. Nickel
I-. Ir.en

'('upper
(;. Lead
H. /ant
1. Uranium

Suggested Leitrim; Activities

i. Ake a field trip to a surface mining etperauein and
observe toriservation methods used.

2. interim* Minas and have them relate 011wrviition
praztices employed in underground

3, Write your state's department of Ming% of geology and
inquire ahuul provistons tieing made for conserving
Minaak.

4. Interview geologists and have them relate their activities
in mineral rpkgation.

S. Make a Ilar of new uses of minerals not common SO pens IV.
ago, which acasual * pat r tin istetesioil comma=

References

I etti. And (lark. fietnetai toy Vining,
%awful etul .1%.41i-satitell (411.
/Itchier. Sur/all. .1tornor.

.S. Dettat micro tit the Interior. Surface iltrupe anti tour 1 movm
?tient.

Unit

MINING ARIA RES111RA11014

Suggested Student Pe/firmware Obieetives

Ilpn uintpkturn ett this unit. the student can
I. Carry out an effective inventory of a Mitiaee aims aria

deiennining te%tute. acidity. and slope of spoil banks,
erosion. plant covet. water quality. streainflow. Iittation
of tires, and either trstards.

2. Utilizing the data collected in the inventory as well as
regional plans. governmental law .odes, and a review of
governmental and private assistance programs. determine
an appropriate future use for the area.

3. Prepare a written report outlining steps M the haste
ittiatnatin of an area for a given use.

4. List the pals 01 a national surfacemined-land conserva-
tion effort.

Unit Outline

t.

11.

which has taken place Mum 1920.
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characteristics and Physical Condnion of Mined I and
A. Spoil hanks

I. Te%ture
2. Acidity
3. Slopes

H. (Innate
nision

I. Slides
2. Access roads

D. Plant cover
1. %Ater quality and streanifkm
I. Ponds
G. kffeet on wildlife
H. Fire

I. Coal refute hanks
2. Underground mine fires

I. Land and property devastation
Adapting Reclamation to Site
A. Agricultural use

I. Cultivated crops
2. Grans and pasture

B. Forests and rangeland
C. Recreation
Steps In Bask Redounds's
A. Grading
B. Pkinting
C. t Ontrolhanikaillage

1. Direction (ad ditches
2. Acidity

D. Repairing slide damp
Repairing haul roads

F. Repairing stream channels
G. Stabilizing ponds
H. Other hazardous conditions
The Law and Surface %finial
A. Federal

I. %Wend Until* Act



2. Mineral leaking Act tot Acquired Lands
I. Indian Lind.

K. State
I. Malt tutiltill tin %Lae. kount). nikinni-

pant mined Lind.
2. State ciiiiirolit mining un private Li:ids
3. Other :iiritrol%

(- I oi ot minim 'n pt nate tan..
ater pollution ,oritiob
ItiNtli.ilion.k.oncertune rettatita him
I. lakes ireatvd
2. I.ype**1 mats:mil in the oivrtiodeti
3. 1:44. hemp itiafik ni .idioitiltig told,

V. Conkersation I 'loft
A. Induktr)
H. I Metal vokernmero
U. State kunerrittik-nr.

%teak rcumrili 'tut Lb; e.litt nevi- LI rid

I. KCveget.ili4)11
ot overburden and pod,

1. Ilidr.blof
4. 1 ntokentimt and pl.weinent
.5. Haul toads
6. 1 and ow potential

1 . tloat..11 .1 national surtaie-nutted-land
1. Preplanning

32

2. Statuittation
3. Storm .A0111114

4. W4101 twain}
S. 'hater stilfalte
h. Air *pain)
7. Natural beauty'
N. Ilealth and safety

Sugp%Sed Loons.% %kindles

I. Like .1 field hip to a strip mining operattor r rk:
the 41mwriv.it ion measure.. being taken.

2. i ki trip to a mine diantage treatment I:filt'.
3. I'- mined area and propose a uillire uke tor :hp

4, ti f

.4.e. b!:
I sr %OM

tstgaitt '

fetid:11J !kill

Retereakvs

.4 nun .1 at a given MC.
)17.ker*.s.livit Service aid

411...1 %%hat 4 iviees their rivet.-
i.rokidinr area of mined land

Ptleider. 111tarig.

11,S, I tepar inanti Agr k illiiire. Ht/faring Wined /and.
1..5 Department or the Interur. Stiffen g ihttirtg and flu?. inv u

trtent,



RANGE:

I he units of instruction which follow are basic to the
preparation of individuals for rutty level employment in iatigeland
management.

k
shidillakiagas 4"ik.sik

V

Figure 7. Range aides building fence on the West Fork range SUOtaleat in Montana.
Courtesy U.S. Forest Service.

Unit

RANGE SCIENCE

Suggested Student Performarkx Objectives

I 'film ,ompletion of this unit. the student can:
1. Recite at kart four benefits of tame crops to Lind.

wikihfr. livestock. recreation. and economic require-
ments.

2. Recognite and describe three factors affecting the pro-
ductivity of a given raw kind.

3. Identify by common name important unite
plant species.

4. Identify the ecological considerations for each species
lien ufied.

5. Identify various use values of each specks identifies'.

Unit Outline

1. Range Plants
A. Types

I. Grasses
2. laths
3. Shrubs
4. Trees

R. Identification of common range plants.
I. Paris

a. Roots
b. , Leman
c. Stems
d. Flowers

Fruits
. Seeds

2. .-1.0%th habits
Annus!

t. Simla!

33

C. Perennial
d. Stage of maturity
r. Location

1.1 Soils
2.) Elevation
3.) Water
4.) Salinity

3. Poisonous or non-poisonous
IL 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. Carrying capacity
2. Stability of range plants under grazing conditions
3. Evaluation of range conditions

UI. Benefits of Range Crops
A. Forage values

1. Season of best use
2. Committee nutritional values of plants

13. Influence on water resources
1. Consumptive use by plants
2. COINCIViatell value

C. Dependability lc ansistency of production)

Suggested Leaning Activities

1. Observe and identify plants under range conditions.
Recognirx the ,lifferent characteristics of specified
species.

2. Ptapate petioad plant identifiestiest specimens.
3. identWy the garbi of that plant and the function et kw*

Part



4. On a field trip. observe the produetion and use of range
crops.

S. F valuate the quantity and quality of a given rangeland
area.

References

Fmntinger. 1714. Stockman's Ilandinm
Humphrey. Rant:, I:cologi..
Phillips Petroleum Pasture and Range Plants.
Sampson. Range .Ilanagemenr. Prineiples and PrdeliveS.
Stoddard and Smith. Ramo. thmeiznenr.

Unit

RANGE MANAGEMENT

Suggested Student Performance Objectives

I Teri irnpleun this unit. the mitten! ran.
1. 1valuate a specific rangeland situation, identify any

abnormal conditions. and determine the carrying capacity
of the area.

2. Develop a complete written rangeland management plan
tF a given area. considering:
a. Carrying capacity
b. Livestock watering areas
c. Livestock salting areas
d. Fencing
e. Trail improvement
t. Rotation and deterred grazing
g. Clearing
h. Reseeding
t. Fertilizing
I. Insect and disease control
k. Weed control
I. I ire protection and controlled burning
in. Watershed relations
Demonstrate the ability to utilize services available from
the conservation agencies in the county or district.

i.

Unit Outline

I. Determining Range Conditions
A. Basis for judging range conditions

I. Capabilities
2. Abnormal conditions

a. Fire
b. Fktods
c. Drought
d. Insects
e. Plant disease
f. Weeds
g. Overgrazing

B. Determining trends in range condition
I. Vegetation surveys
2. Changes in wildlife and livestock population

34

11. Range Use Practices
A. Controlled grazing

I. Developing water :vas
2. Salting
3. Fencing
4. Rotation grazing
5.
h.

Deferred grazing
Numbers of animals

7. Kinds of livestock and wihltile
S. Riding
9. Trail improvement

13. Clearing land
1. Chain
2. Chemleal
3. Controlled burning
4. Plowing
5. Other

C. Reseeding
I. Seedbed preparation
2. Methods of planting

D. Fertilizing
1. Methods of applitution
2. Kinds and amounts
3. Conditions

Ill. Management Services Available
A. Federal

I. United States Forest Service
2. Bureau of Land Management
1. U.S. Soil Conservation Service
4. Agricultural Stabilitaiion and Conservation Service

B. State
I. Department of Natural or Environmental Resources
2. Department of Forestry
3. Fish and Wildlife Commission

C. District and County

Suggested Learning Activities

1. Take field trip to rangelands exhibiting damage and/or
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 and chemical
clearing, controlled burning. fertilizing and seeding range-

land crops.
4. Cruise rangeland areas and judge range conditions.
5. Practice determining the carrying capacity of selected

range areas.

References

Donahue. Our Solis and Their Management.
Enaminger. The Stockman's Handbook.
Humphrey. Range Ecology.
Phillips Petroleum Co. Pasture and Range Plants.
Sampson. Range Management. &kelpies and Practices.
Stoddard and Smith. Range Measurement.



IS'E57 crgi,

!he units of iristnie non which follow are base to the
preparation or individuals for entr) level empty!, mon in outdoor
res teat ton.

RECREAlloN

Figure H. campground caretaker painting a service building.
Courtesy Stu nee State Park. Schellsburg. Pennsylvania.

l'nit

RECREATIONAL (SF OF NATURAL RESOURCES

Suggested Student Performance Objectives

,ompiet ion of this unit. the student can:
I . ReLoerifte and 11,0 the vartnu% demands h) the public for

different types of outdoor recreation eNperiences.
2. Kt:cootie and list the different types of natural resource

recreational areas and the kinds of services and facilities
required for each.

3. Recognize the income potential from various types of
recleational enterprises and supplementary sources of

4. tarry out an effective inventory of the recreational
enterprises in a given :Ma. With inventory data and
punted maternal. proposed additional outdoor reCreai kit,
enterprises. considennti.
j. Location of enterprises
h. Types of facilities
c. Cultural treatment of vegetatiell

Unit Oudine

I. Demand for Recreation
A. f he emergence of leisure
B. f ftetis 'thine On society
C'.

D.
E.

Effects of leisure on the individual
Leisure. recreation. and work
Importance of recreation to the ixottinunity
Outdoor recreation in American life .

Definition of outdoor recreation
2. Need for outdoor recitation

a. Removal of man front natural heritage
b. Need to restore balance
C.. Mint&

t;. E %tent of outdoor feat/164M in America

35

, Olgh

'4 '
as

,f !red..

11. kinds of Outdoor Recreational Enterprises
A. fishing areas
B. hunting areas
C. Shooting areas
D. Scenic. historic and natural areas
L Camping areas and cabin sites
I. Picnic arras
t;, Swimming areas
II. Winter sports areas

1. Skiing
2. Skating
3. Snowmobiling

10. Sources of Supplemental Income
A.
B.
C.
D.
F.

Bait and tackle sales
guide services
Lodge. snack bars. concessions
Ski lessons
Rentals
1. Boats
2. tithing tackle
3. Snowntobiles
4. States
S. Skiing equipment
6. Fishing areas
7. Kenneb
8. Horses
9. Other

IV. hplOriiiS Opportunities for Establishing a Recreational Enter-

A. Survey available utdow. recreational facilities within the
region
I. National parks and forests
2. State parks and forests
3. Mute entisrpsises

H Dotonninis seed- for additional- outdoor ramekin enter.
prises



C. Inse11atit4; possibilities ol a selected JfeJ lor teciea-
tuttut eruct pi Ise%

I . I h ell

J. Ascesibilit) A. Business procedure%

I'. Population centers
B. Reeord keeping.

N ear Jr41Und t,t sea,w9nal enterprises
C. lax AVWAment and structure

3. land I). Public rekit WM% ith:

4. I orets I. Clisrorners
2. Communityales

13. t1 iWtlt e
I-. Legal restrictions

:structure I. Zoning regulations
2. Water and %Imitation regulatkm.
3. fire regulations

Suggested Learning Activities 4. Law enforcement regulations
I. %Like a field fru to study the and nunagerkil 5. Wild gatne regulations

aspests 431 A national park. H. Nerd for an Insurance Program
Make J field trip to study the facilities and managerial A. Kind% needed
aspects of a state park. 1. liability

;. Make J tield trip to seserai private outdoor tecreational 2. Accident
enterprises such .I campgrounds. %hooting preser.e. 3. Compensatisin

ireJ,. and w inter sports 41V4.. 4. Collision
4 Suise at ailable 4rtntittor recreation facilities within the 5. Theft

school district. 6. lire
3. Nurse} recreational needs m an JreJ. B. Deterniining rritiuni s needed
6. !mentor} the district 01 region to determine wlui C. ()tit:lining insurance

possibilities exist tor J recreational enterprise.
Intentory a given piece or lard and propose the tleve.kp-

Establishing a Safety Program

owns of recreational enterprise on it.
A. Boat safety
B. Hunting safety
C. Swimming satety

References I). lee. snow. snow nnsbik. and skiing safety

rtatfonal I q..,1 Wild lark!. L. Hiking safety
lkiglas. /-/ We sr kr I ft'atltai F. Fire safety

Jensen. H. tlirrJe,rtr let c rc,llte Hi "Me/Ica. G. Riding safety

L.S.1)..A. I miner's lloine Administration Ilandhool, of Outdoor IV. I financial Assistance for Recreational Devekipment
li,.,reation 1.11h-1-m-bet in Rued! I rea A. Farmer's Home Administration

B. Production Credit Administration
C. Commercial Banks
I). Small Business Administration
1. Agricultural Stabiltiation and Conservation Service

V. Technical Assistance
A. State Department of Parks and Recreation
B. Bureau of Outdoor Recreation

nit C. Soil Conservation Service

NATURAL RESI)UR('E RECREATIONAL BUSINESS ASPF.CIS
I). Forest Service
1-. Cooperative Extension Service

Suggested Student Perfin mance t)bjet tives
1.. Rural area development

Upon compktion tit this unit. the student can:
1. Resogni/e and demonstrate basic hookkeepuig pro-

cedures. define bookkeeping terms.
Detnonirate b$ response to written and oral questions. a
know ledge of the impos tame of bookkeeping.
Recoen ye and et tectively meet the recreational enterprise
operators personal responsibilities regarding liability.
property. and compensation insurance.

4. Outline a safety program for a given recreational enter-
pnse.

3. Recognize and ettectively satisfy all local. state, and
tests:rat kiw pertaining to a given recreational enterprise.

6. Know and effectively utilize the tinaneul and technical
.assistance of federal. state, and local agencies in the
deselopnient ot J recreational enterprise.

7. list the haste provisions of legislation of importance to
workers inducting social security. workman's conipensa-
4 ion. .01.1 mnittioini
I 1st flit provisions relating to uses of concern to workers
including federal income Uses. social security hises,
federal use tax. stale permits. etc.

N. I f due modern adverthing methods to promote a recrea-
tional area ettesttvely. Design a brochure tor a given
recreational enterprise.

Unit Outhne

I. Business Aspects sit He: real tonal literprise
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VI. Maintaining and Operating the Enterprise
A. Sanitation

I. Sewage

2. Ref use disposal

3. Vermin control
B. Water supply
C. 1.1ectric supply
D. Vegetation control
L. Controlling insects
F. Area safety

VII, Administration of the Enterprise
A. Employee relations

I. Commsation
4. SAlries
h. Social Security vas
c. Workman's Compensation
d. 1eikaal Income vas

2. Attitude and goodwill of employees
3. In-service ITA111111g of emplo$ ees

B. Customer relations
I. Registering of guests
2. Hospitality

C'. I- ee collection
I. Manual



2. Nte, 11.1 meal

a C. an Alpera fed Late
f.. I #111.1 Sendifit!

I). Ste.n%

I. Designmg signs
a. AdMintsrratiVe
b. Ihret UMal

Kestrk tiVe
J. Interpretive
Nkumaining signs

Suggested tea nting env ities

I Design hit's:1111N for a CaM1,,:round.

Write advertising cops tor an outdoor recaational enter-
prase.

View J recreational enterpnse and discuss management
procedures with the owner.

4. lielite% the management requirements of an estahhshed
recreational enterprise. paying particular attention to legal
result tams dictated hy the local government.

7; Disc us. V.1111 representative of I inner's Home Adminis-
tration the financial assistance available for developing a
retreat 1,mA area.

h. Discuss the potential risks and ha bilities associated with
the operation 01 a reereation.11 area.

7. Piepare a workable plan for the mamterranca: of a
devek+ped campartrund or picnic area. including:
I. Upkeep of the facilities
2. Provision ot services
3. Maintenance of roads and trails
4. Maintenance of vegetation
5. Reduction of all forms of haaards

8. !lave insurance representatives discuss the kinds and
amount of insurance needed for a recreational enterpnw
and methods of acquiring the insurance.

9. Invite resource people - lawyers. wildlife ottliaers. social
security and income tat camas - to speak to the group.

References

kcreatton
.S.11.1. I 1 trOst tierVIee. 1.rrt Rcireatzon for Pruitt.

U.S.D.A. I miner's llorne Administration. Ilandboo4 of Outdoor
R,.ereatll in I nti.rprtw tar Rural treat

!'nit

DEVEI.OPMFNI OF SUMMER RECREATION AREAS

Suggested Student Perfonnance Objectives

(!pon completion of this unit, the student ..an:
1. Ftthie map., regional plans. goveintnental Loa codes.

labor department statistics. review of governmenial and
private assistance programs; review esternal factors of
travel time. prosmuts to demand. type of demand, state
and local Law. and 'cent:rams. competition. financing.
ell.. an '.0.1eLittke a site fora summer recreational area.

2. Rot oentre internal fat tors or ;illy anall features of the site.
prem. tic e 01 tiatutai attractions. etpatt.tuit area. cam: of

water kaippiv-. vegetation. etc.. in selecting J site
fill a rc. ie./clonal area.
Carry out gn effective inventory nt a proposed re.-reation
area through preparation tot suivey maps of boundaries.

,ntours. 5..atcr anti vegetation features. and t moms
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cultural developments: prepare a written report summariz-
ing natural hazards emsting on the site. recommended
development of water resources. recommended campsite
and sanitation facilities locations. natural features of
interest. recommended access to the site. recommended
toad ktyout within the area. and suggested recreation
activities that the site may be developed to accommodate.

4. Demonstrate abilits to develop, with inventory data and
printed material relating to campground facilities and
L3) out Teciti,itions, a workable campground site design.
considering
J. Carrying capacity of the site
b. types of facilities
c. Design of all roads, buildings. campsites. %act.

sewage facilities, trails, pkittOrms. fireplaces. rubbish
disposal Utilities. benches. stables. safety regulation
devices, signing and lighting.

d. Design of all cultural treatment of vegetation includ-
ing landscaping. removal of hazardous vegetation,
scenic vistas. barriers. lawns, and erosion control

5. Demonstrate ability to develop a workable plan for the
maintenance of a developed recreation area including.:
a. Upkeep of facilities
h. Provision of services
c. Maintenance of roads and trails
d. Maintenance of vegetation
e. Reduction of all forms of bawds to promote safety

Unit Outline

I. l)evektping Campgrounds and Picnic Areas
A. Providing for safety and sanitation needs

I. Water supply
Requirements

h. Sources
c. Treatment
d. 1)istributilM

7. Sanitation
a. Sewage disposal

IA Water carriage systems
2.) Subsurface disposal systems
3.) Surface disposal systems
Garbage
14 Collection
I) Disposal

H. Selecting a site for a campground
I. Physical features

a. Water
b. 'topography
e. Potable water
d. Vegetation
e. Natural attractions
t. 1 ores! pests
g. Animal and bird life
Socioeconomic factors
a. Geographic location
b. Economic and business management
L. Proposed campground facilities

laying out the campground
1. Locrt mg camp sites

a. tent sites
h. traikr sites
c. Parking areas
d. Picnic tables
e. I irerkii-es
I 'eating %rads

3. Locating improvements
a. Sanitation facilities
h. Potable water facilities
c. Barriers and entrance gates
d. Directicinal signs

h.

C.



e. trails and paths
t. Other buildings 'f

4. Deseloping suppkins 0.11 enterprises
J. Camp slows

d.
e.

Concessions
quiptnent rental

Horse. rentals
1 firewood

I.4'siii Ilk !Ili Jk..,
1. 1_44:Xing pkoic JreJ%

a. GenerJI use pit nu grounds
b. Group pi, nt. grounds
c. Roadside punk' ground,
I osating roads
Looming impiovements
a. Sanitation 1.1.111ri.
b, Potable water tat:dines
t. Harriet% and entrance gale.

Itirectional signs
c. I 1-411% and path.

II. W1,01011114, Y Jrer-oriented Re,reational I .iterprises

Swrntrrrrnr
I Sele tine J summing! site

3.

)keliping the beach JfeJ
Skirt,

c.

tt.

PrIva.)
er.ading for tale!)
a. Quality of Hater
b. Phs %hal fulards

Satets equipment
d. Ilealth requirements

4. Developing supporting tat:antes
.1 Sanitation facilities
h. I/finking tacilines
t Dressing facilities
d. Parking laillities

c. 1)v-whinny!: supplemental tat defies
J. Plas tit Itts
h. t'the.,v<in %Lind%
c. Pit nit areas

%bona,
1. Sett% line ;stmt. tit access
2. Developing.' Nut landing

J.
h.

c.

d.

1 auntiong ramp
Appro.'', II 14.1d

Patting
%Sates and sanitation

1. Developing supplemental enterprise,
J. tit :at rentals
h. ILIA storage

Marine service venter
C I !slung resin IS

1. PLinning a Iishing taltip
J. I.ocJtion
h. t ypes of sabms
.. KAM areas
d. Administration - management

2. Develiiping fishing areas
J. Docks

Moss Litinches
c. Nit and tackle facilities

3. Sources ot supplemental income
a. Marine supplies and fishing tackle
h. '4OTILCV441t1i

lists

d. 1111/4! it.CS Jilt!

e. Renting tackle
I 1. Planning hiking and Riding I rails

A. I otatiiin
1. Scenery

2. Grade

38

B. Marking and clearing
C. Bridging
D. Rest areas

IV. Planning and Opetating a hunting Preserve
A. General features
13. Special features

I. Skeet range
2. Malik" areas
3. RIM' and pistol area
4. Archery range

C. Hunting and trapping lees
I). Hunting and trapping rights

I. Limits
2. laws
3. Seasons
4. Banding

F. Hunting and trapping services
I. Guides for hunting
2. Leasing for hunting
3. Providing boats
4. Providing horses
S. Do rental

V. Planning and Operating a Riding Stable
Mosses and riding equipment
I . I spec: and kinds of horses
2. 1 arriffs
3. 'types and kinds of equipment

13. Trails
C. Housing mock
D. Horse shows
L. Feeding stock

Suggested Learning Activities

1. I- valuate existing successful campground based on physi-
cal and socitiectinomie factors.

2. Inventory a proposed campground
J. Prepare survey maps of boundaries. contours. water

and vegetation features, and existing cultural devel-
opments.
Prepare a written report swim:Irving naiural hatards
existing on the site. recommended development of
water resources. recommended campsite and sanita-
tion facilities location. natural features of interest.
it.-conimentied access to the site. recommended road
layout, and witkeested recreation activities that the
site may be developed to accommodate.

3. With inventory data in t2) and printed material regarding
campground facilities and layout specifications. prepare a
workable campground site design. considering:
a. Carrying capacity of the site
h. Types of facilities included
e. Design of all roads, buildings. campsites. sanitation

facilities. trails. platlinms. firobces. rubbish
disposal facilities. benches. stables. safety regulation
devices. signing. and lighting

d. Design all cultural treatment of vegetation including
removal of hazardous vegetation, landscaping sonic
vistas. road lighting, campsite lighting. barriers.

lawns. and erosion control
4. Prepare a workable plan for the maintenance of a

developed campground or picnic area. including:
a_ Upkeep of the facilities
b. Provision of services

c. Maintenans of roads and trails
d. Maintenanc of vegetation
e. Reduction of all forms of hazards

5. Draw a riding trail area and incorporate points of
6. Obtain a sod survey Map and land tamability map of a

hunting preserve area to determine the best area to be

used for hunting and the best area fur fishing.
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SOIL.

i lie unit. list th. t ion
IINTjfilksn i individuals for
1..tItIert JtitIll.

ltto% are haste to the
emit lead employ Merit in soil

i'tgutv 9. Soil Conservation Aides keeping field notes for survey stork. (crones,. Soil
Conservation Service.

I nit

SOO MORP1101.06.. I-t )RM ATION. AND CLASSIFICATIOS

Suggested Student Performance Objectives

ittittrietion .11 tilt% Witt. the student can:
I idcritit Ilse la. tors attect sod tormation and

nit Outline
1. Beoming 1 anidur with Soil

A. Parent material
I. Residual material

a. Igneous
Sedimentary

c. Metamorphic
bricils describe (tic signiticance of each.
Make -feel" tests of both tact and dr) sent uniples Jnd

JL ti in one eel the I ..S.1) A l.Liwt !cations:
Sand sied

baits
1j$0 sod

When eaten J roll tenure triangle and the percentage of
sand. loam. and clay in each %oriole. classify the soil

lox lure in each sample into one tit the (I.S.1).A. classitica- K.

transplanted material
J. Water
h. Wind
c. Glaciation
d. Gravity

3. umulose material
J. Peat

h. Muck
Sod organic matter

tion 1. 1. unctions
t euise-iesitend 2. Physical and chemical properties

b. %lodes atels (wise. te s tired 3. Biological properties
c. tV% tilted (. Soil st-ater
d. islet} fine-textured I. I unctions
e 1 ifieietured 2. Infiltration

4. tlissity ssintples 411 terps.rtl in one at three color groups:
1 ighl

fe, %tedium

t Osri.

3,

4.
Percolation
Classification
j. Gravitational
h. Capillary

A %%oh pi}drion pipers And J kolor .hart. determine the c. Ilygnisctepie
pit %Aloes tog given samples of seed within 0.5 units. 5. Measuring soil tiletstUre

ft. Ihstinguish major bort/tins in soil profiles and describe 1). Life in the soil
the fallitT ChJtJa tens %h %tit eAll

Lissify sods in one i the penneabilit groups'
ik matt 1%

SIIS%

C. %loderiie
d. Lipid

R. 1)etertnine the inotsture content of soil,
9. Retttitniie and deseithe major differences between soils as

iheV 44, ur in the field.

40

1. Plant roots
2. Soil mammals
3, tarthwrms
4. A rthropods: gastropods
5. Preitoza: nematodes
6, Micniflor a

Becoming Familiar with Sod lormation
A. Fonna lion of soil

1. Parent material



Britt to
; I lv.:.f.tas
4. 1 nine .oe.ouslos
3 time

Ii Plissual weathering
I I re.ving thaw nig
2. Mamie
3 Wetting dram.
4 I a.sion
henisial weathering

1 t animation
Iltdiation

; 1fadr.,l%ss
4 So lu Ion

mti.s I too
III Deterflinine Propeiiaes iit tiotl

Plis
I Aledianual anals as

Sod separates
Orgami mate nal

4. rafilde tleflalq
S 814k densits

insisterks
7 4...11

ti t 'helm at ,ties .otletdal
1 Soil illoads
2 Colloidal ills
3. 1. %%flange %atm.:vs

Adsorptin and test lunge eft annon and cations
5. Soil pit
thologual
I. PLanis

,irgj mons
ifiganh matter

IV t Lassith anon% of Soils and 1 and Uses
1. Soul tlassifii anon%

1 . Soil pri tips
a Luria!
It I tatrazonal

1 /um!'
sod sone%

Sod types
4 Soil pluses

Soil families
land-use ..lassituations
I 1 tt It hJIA: to Land -use issMI ICJ Mill

e. Slope
h. Depth

% 1 irainage

d. Lecture
e. Permeability

Strut. Lure

Land-use Classes

Suggested Learning Activities

1 Collet t and identify mineral. and rocks common in soil
formation.

2 Make field esaninations of selected otes showing the
ette% t on soil iiirmation of differing conditions of parent
materul. vegetation. living organisms. topiigraph). and
futile.

3. Observe at mows of sod inacrwrganinms in a glass-sided
soil observation hers.

4. F samme and diseribe sod profiles.
S. III a pit where the profile is esposed, esamine in detail the

soil horizons
.Analste sod properne related to vesture.

7. Ass.ertain organic nutlet and humus cimient of soils.
R. Analyze movement of water through soils.
9. ( ompare water holding capacities of sods.

Delcmone pH of several sod simples.

41

I I . Determine stirs naltatitre LIM Wit I to .
1'. %take field stuti of hial sods.

efewn wit

Relater. intriiductora- Sods
liuckinan and Ilrad. rh Aattir and Pnipern, % Si':!.
ritlit and others lin 'friable Soil .%lanarrmenl
1 '.S. Delia, Intent of Agra 'Allure Sot/

Unit

SOI L CONSERVATION

Suggested Student Performstitv Objectives

Upon completion of this unit, the student can:
I. Demonstrate an understanding of sods by describmg the

differences among them as they occur in the field and
what these differences mean insular as limitations on use
and kinds of use are eoneerned.
W hen observing an erosion area. recognize and identify
the forms of C1114011 and slaw the probable iallIallVe

1,..e

list corrett4. the Land use capability classes and a
recommended use for each.

4. When observing a Lind MCA. identify the Land dames
observed and state the optimum uses tot each VLIVell !Ca-
ham Some borderline altern4'e judgements will he
allowed.

5. When presented with a specific land situation. identify
tour art/1'0111We CrIviinn control cover crops or structure%
for the particular area. Choice should be on the hands of
elfectivenerei. cost, and maintenance,
Demonstrate the ability to read soil maps and 1(1 interpret
the terms and symbols used on maps.

7. Interpret the elements of a conservation Land use plan for
a farm or other property.

Unit Outline

II.

F nsion
A. Water

I. Splash
2. P.ill
3. Sheet
4. Gully

H. t1 std
C. Glacial
D. Physical factors influencing erosion

I. Rainfall
a. Intensity
h. Quantity
c. Seasonal distribution

2. Vegetative cover
a. type
b. Condition

3. Nature and properties of soil
4. Slope of the land

Land Use Classifications
A. I he land

1. Slope
2. Depth of soil
3. Internal drainage
4. Texture of surface soil
5. Stoniness
h. Organic matter content



B. land tatubtios .lass. h. iuc%
Lined Avo.. Adapted s.i k1.111% 1. Planting shettertvlis

t Liss I n.1 %p. cal Itatrith or natural 1111111.1 I. lilt-an/1g sheltedvelt

miss h. Seleimg sue hind species of ttcch

Class II some harards .11 nat.iral branations c. Minting trues
whist. are easy to eft mite d. Managing the shelterhelt

s. I Li.. III wvere twatd. ifi 1iJi.11J1 limitations 2. Protecting trees
h need :JTe1111 11.111111ine 111d 111.111-1:111ti1 .1. I eliitip

4. t Liss I% sets secietar:ridsoN 11.1tUiJi lino Li- b. Staking
lions which need %et sareful handling and e. Rodent shield

inartigement G. Other conservation practices for urban areas

2. land .lidded - tor ssermanent vegetation only I. Sediment basins

r. (11 MI erosion hazard but nut practical to Critteal area stallititation
plow 3. Water outlets

h. Class 51 moderate natural limitations 4. 1/iversion ditches
Class 511- severe natural himutions

J. Class VIII nut suitable tor cropland. grassland V. Hazards in Sptsial Uses
or commercial forestry A. Septic tank. disposal field

Malin limiting Lietors considered in seleettrig Lind I. Slope
.Liss 2. Depth of sod

Slope Z. Internal drainage
h. Dcpili in soil 4. Stoniness

Internal dramage 5. Dense subsoil

4. I es t ure. . %sofa. e %tit 6. 1i:totting
c. St.miness 7. Groundwater contamination
t. Meant. matter Lumen: B. Dousing and road building
e. 1. Slope

h. I tootling 2.. Depth of soil
3. Internal drainage

Lind I se Recommendations 4. texture
A. Cropland 5. Stoniness

I. Inteng%e 4.ultivation 6. Instability
2. Moderately. intensive cultivation 7. Flanvding
3. Moderate cultivation C. Pond budding

B. lirassiand with LV.Nonal cultivation I. Slope
I. ()ctassonal cultivation 2. Depth of sod
2. Minimum cultivation 3. Texture
tirassland - pemuneni pasture 4. Stoniness
1. Suitable tor 0-terminal renovation with machinery 5. Instability
2. Suitable for extensive pasture only 6. Rapid percolation
V000dtand D. Mapping present land taw

I . %%dale anti recreation 1. Cropland

IV. PtJt.iitV% (Or CatnIfinV r;44 and Sedimentation
2, Idle Lind
3. Pastore Land

A. S4 4.1-1.trininy crops

li. Grassed waterway
4. Woodland

I. 1.aatrttg the waterways
5. Brushland

I. Reading aerial and topography maps
Determining water VeliKity

3". t1tilving maps
3. Calculating waterway dimensions
4. Slia;.tng the waterways

VI. Soil Surveys and land layout
5. Constructmg waterways

prityttlingdrmage A. Soil survey methods
h. it

7. Seeding the waterway.
1. Inventory of the soil - a record of physical features
2

S. Protecting the waterwaY
. Lind capability CLAWS

a. On basis of susixptibility to erosion
( . Contour 1 arming

I. locating (tie contour lute
h, Climate. slope, erosion effects

Development of long-range plans
2 coontur plowing and planting

li. Soil mapping units
3. Contour fencing ti.

Strip nipping I. Effective depth. texture. penucabilily of subsoil
2. Also included are avaikehle moisture capacity. Teas.-

I Wind strip nipping. t !yid strip cropping. buffet strip
f upin t km. drainage

g
C. Associated tandteattne%

-. laying out ontour strips
1. t arming strip cropped fields I. Slope

terraces
2. 1. melon

I Sete, t mg type
3. Salinity
4. I reitiericy of flooding

.1 i 4 41 nitei

Hem VII. Soil Management Advisory Services AvaiLible

Planning the terrace stem A. United Stites Soil Conservation Service

3. locating and stakine terrace pine It. Agricultural Stabilization and Conservatism Service

4. Construi tine terraces C. Cooperative %tension Service

5. Maintaining terraces D. State soil conservation services

42



Suggested teaming kindle%

I I $01i. if, 11 .t1 ilt gatittton. upon et omon.
111.11%/c 41I4 4k 1.1111 11 th.m......ehrettt pro t:rAtIl
Stud% Ittc it..e tit soil Malt% tistitartitt nt.I11%. ind .10141
phi titt% In 1.i% int! out %Mitt,, iggitie OrVralilt,n,1. and
estdeit tut area.

4 1 ..iine Jump. erit.in onitol lira'. Old %litiOute%
.40 the .It:
s. id% t .11,11. tt: . .. tit wit
tit itu4ting tt.jd Ii% out tot .od proper tie% And ...wraith
11.4/.11.1%

Stud% the .1.1.ra.. .1% dccrilted ,t1 the Lind ura. iltip And
%Ism! An Jt.1 !IA. been ntailitcd
Phi-tate .1 ti1J11 Kitlt de,utiptittn. tat Bath Lind ..sp.drahts
ta%% and Inc &Mee .it Atkin needed.

Pt.i.tue .I.1 %%11% mg Laid. ie In Lind iiklginc 011.
te.t
Si thl t.rnd k/.1%%.t% tics& tilted tan A Lind the 177.11,

ra. .441 mirso !Imp. And repot t. to determine it %mi iris
licine Locd t ding 10 'klVf. it it .ithIn%

'r.

R eferemes

i.tel I /Tr .1 rra, tic e% III S.011( e mNert ar(111.
.Insi IIK Is. t..griartl, S,d ilan,h2( la, fa

Itetd Anti I Livo.011 (utlu naton nu rerret (It..
11.11 soctet% it %meths And I111ert...11 1414.'let,p

1e.itinattlt% S tun ..t /a! ( Platminv
S I tifient 111 gri, ILA re ,V0//

l nit

M. VIENT tit Soil 11:R11111N

Suggested S t uncut Pe rft ornsa net. tthW.. t e%

von .it tht...ntt. the .rodent ...n
1 t I %,1111111,,'%. t4inuttete.oll data toms.. mut rartutitt

hi A Lihoutors tor Anal.
ondu. I 1.11turAtor let under titre, t superviraitn and

1:..tke prelthunAt utter pretattort re.utung data
I %ample% «.11 And J letiny kit. te,t

t11 % AlkAhrut% to deter/tune the phi level. and
pre., nth. rope! 41Ialt..... Alm ..ti( pit loci tor plant
rteed

4 41411,4 plant !huh' Jf1J1%J% WO% under direct ralpervpuon
Ind tAltutAtc the re..ult, to us.shie turtit

And t arr out left dtier trul. iii the grechhoura. Intl
itch treld ptot%.

Prera ttiv tor J .4%01 1%101 Jfid t lop the proper Application
tit thstusre. .petit } Inc Lite. method it Appittatton. And
tort tilt Anon.
I v plan the Anal% NI. data .1 I...ruttier tag.

t nut Outlisu

Del, 'minim, ithinat Need% tit Koh.
LilholAtitr% sot,
I I Arne ..httple
2 ommert.r...1 te+rtric Lthotatork.
"1 te%tint It

ft PI us: I77.11%

1. Ivo., thin piwyhgortf.
1 e%f tor

1 leo. tast
( (In rate rattl le%ting

I eytthret t relit Truk

41

II %trimming and InvieJune Orrant. %dm
. Gr.,..land Laming
It Ciopland tainting

C.Ithort-tiiirogtt ta
It comp,,,,

fit. I outlier Pravii.e.
comic/cut tett dwer
I kind. and %our. c

A \tittle..8
h. Pat." liate

pinjoi
d. I rat.. element%
e. I I. et' 1 upon ti

Application
J P11 .1..11 limit.
It

d.
e.

t.

Method
Placement
1 lining
I rend. in inecluni/411iin

teet tit ctitilpttlent
It 11.inure.

1. %mils 41
.1 Nutrient.
t. Organs. matter

2. Method. it handling
?. Method tit appl) ing
4. I Itidtvataitti
S. Comet-v.0ton and .torage

('. Green nunure and otser crops
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J. Season 01 planting
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pun Impletkm tft Ott. unit. the .tuilent tan
I tst three uitirce. eft %attn. tor home and industrial u.c.

2. 1Jernain.trate the ahilit) to e.tintatc the %ACt need. for J
oven .ubdivision or Lommunits.
Pruritic the effect. a %forage on water isnd identity .i
tJCtor.which control thew effect..
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incur:he measures of eradication.
(Oven the equipment ind.upphes and tolhaing the atep
te.onunended h) the manufacturer. conduct the .antplinit
Jrid anal, m. tft water tiff

Mkroorgani.m.
h. Ilardne..
c. pH
d. (liemicals

I I N. orogen

2.t
1. t Iron
4.1 Sultur

t nit Outline

1 Soon:a:. ot
Rainwater
I Arra required: root, other
2 Stor.tee requffed.. poet na

K Surtaae wahl supple..
Pond. and lake.

2 Rivers
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itoundwater %upplie%
1. Springs
2. Shallow wells
1. Deep wells
4. Artesian well%
S. Infiltration galleries
6. 1. !Ng' crib and fl4botled area.

H. Demands lot Water
A.

R.

1).

1

Agricultural
Domestic
Industrial
1 ire dr ma nd

Demand factors
1. I wins standard

hniate
3, (?unlit}
4. Sire of city

111. Water Storage
A. Rainfall

1. Amount
2. SICAtifCfnett I and record%
3. flistribution

R. Rainfall runnoff relat mashie
1. 1 414% coefficient

2. Intensity
3. Area
4. Influence of hard surfaced areas
Storage kisses
1. f. vaporation
2. Inftltration
3. transpiration

I). Spitem storage
1. Standpipe%
2. Reservoirs
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IRRIGATION WATER MANAGE %ON

Suggested Student Performance Objective%

1, pot) completion ot :Ms unit. the itudent can
I 1 tet me tit.troseispt.. capillary. and gravitational rater.

Weil tit t hd,.. dams, drops. ut ti. you..
and stphns.
I Al tour common methods (41 irrigating Jnd evaluate the
t'ea.lhthts ul the tin terent methods tinder %petit ic
114111%.

4. Demsin and map an irrigation system tor .s given set of
conditions and defend 1 lw 44stern seleted.



Pettlethitale N1011.11;110 in estimating volume of trriga-
tom water snit determuntir moisture content.
he/ttk* .it least It, of the 19 terms pecuhar to irrigation.

7. List and explain awn provisions in legal agreements used
in administering and allotting utigation water,

8. Prestrihe when, how much. and how often to irrigate a
spec iiw :top unde, a given set .it ticld conditions

4. Violins! pros edures tor draining a oven tick!. trnsidet mg
a.

h.

c.

d.

Unit Outline

ly pi? 01 dratn.we system
Layout of drainage system
Source of technical assistance
Soil this ificatttin

1. Fstablishing Water Management Systems
A. I ypes of soil water

I. Ily groscopw
2. Capillary
1. I itaiettatItettal
Move:tient of Water in suits
I Movement sit water to relation to the root zone

reservoir
2 movement of water by evaporation or transpiration
3 Movement tit :.u.avitational water

t I a. tors involved in e.tAllltlong water management sys-
tem.
I, Water sourse

Soil tv Ises

3. 1 opography
4. Value of crops to he irrigated economic returns
5. Cost tit operating and maintaining systems

II. Irrigating
A. Methods of irrigation

I. t arrow irrigation
Sprinkler irrigation

3. holder irrigation
4. itasin irrigation

R. Selecting an irrigation system
f. tifJVIIY %)...11:0)

.1. ( attais

h. laterals
Ditches

1 Pressure system
a Sprinkler
b. Perforated pipe

Preparing fields for irrigation
1. leveling and bordering
2. Constructing head ditches

a. I cation
h. t all or drop
c. Size

3. Providing irrigation structures
a. types of checks, dams. drops, and wells
b. Kinds and sizes of ports, gates, and spites
c. Siphons

4. Installing sprinkler systei mains and laterals
D Measuring irrigation water

1. Volume flowing from full pipe on open discharge
with free fall
Volume tit iv, ing from partially full pipe on open
discharge with live fall

3. Volume measurements by means of open ditch,
weirs. in' meters

4 1. olii::ic JJ,.tieree through 'sine sprinkler sv ieins
S. Loss of head in open and closed systems
Determining soil moisture content
I. hand test
2. Dry weight test
tlecommg familiar with Lommon irrigation terms

1.1e fiche.. 'sire feet

48

2. Centrifugal pump. let pump. submersible
turbine pump

I. Consumptive use
4. Cubic feet per second:gallons per minute
S. I lboss.,; end plugs; pipe connections
h. Dams
7. Gates: valves; foot valve; check valve
ts.. 11:iitterals

9.
It. of head

11. Main lines
I 2. Perforated pipe
13. Range nozzles: spreader nozz.le
14. Risers
IS. Sprinklers
lb. Sprinkler heads
17. Iotal dynamic. head
I S. Weirs:wit stick
19. Well point

G. Legal and administrative aspects
1. Irrigation water rights

a. Surface
h. Ground
Administering water use
a. Private
b. Quasi-public enterprises
c. Public enterprises

III. Problems of Water Penetration
A. Time period in irrigation

I, rourfifths zone explanation tot row litigation
2. Uneven application by sprinkler systems

B. Soil class in relation to water penetration
C. Importance of head size in all irrigation plans
D. Effect sit' side slopes on water penetration
F. Effect of soil structure on water penetration

IV. Deterinining When, flow Much, and How Often to Irrigate
A. Class of soil
14. Age of plant
t'. Appearance of plants

I. Growth rate
2. Color condition of foliage
3. Signs of morning w.. ng
('Inmate conditions
1. Evaporation from soil
2. Temperature and relative humidity effects on tran-

spiration rate
F. I ranspiration rates of differing crops

V. Draining Fields
A. Selection of method
13. Planning and laying out system
C. Operating drainage systems
D. Determining cost of drainage systems
F. Sources of technical advice

I. Soil Conservation Service
2. Cooperative Extension Service
3. Agricultural Stabilization and Conservation Service

I, I. fleets of proper drainage
I. Improves aeration of soil
2. Lessens erosion
3. Improves granulation
4. Reduces heaving
S. Raises soil temperature. perniits earlier seed germina-

tljn6. Permits greater rout penetration, increasing water
available to crops

7. Allows earlier use of field equtprucnt ill wring and
following irrigation

PUtlip;

Suggested Learning Activities

I. Weigh 10(1 grams of visibly dry soil. Place soil in kiln or
oven for two hours. Re.weigh the soil to determine the



percent .4 444114if k arid he pos., opic utter.
2 Piste di% soil in a beaker !lase I Lt.'s tfOlAtt the

inner edge of the baise,. f1J11%.1 dons %L141 Nato
through the etas% tii!,ing ssith a dropper to demonstrate
upward. doet mead. and horitontal ;Aram water most.-
merit.

z soft in a 1.111 Y.101 111.111 holes the forioni
Satatat the soil sloth a 11.1%laft,(1 tithillifi) of U.Ift'l to
demonstrate gi.ft 11.1(1011A %eater I he difference between
%hat is added to the soil Jild what passe% through is
capillar% %sato. I he stater soils% feI f% gravitational %tater

4. lake J field trip to see s osmium irrigation %)%tcnts in the
cOttlfflelf)11. Determine the source of water. %stem of
::so' %iii u4 let. and steal of distrIbution.
I %amine so:tuners tat titeratute tibtamed from companies
setting talotS% fps of irttgation eumpinent

set irrigation spy, ratist JIIOUf Elie illf of
installing and operatmg affirm:anon %%stein.
1 %amine %anon. tv nes spnnkler head%

S I %rig %AV!' sprinkler %%stems. chefs water cliffibilf1011
11.0 fern II% using sane set at equallv spaced into-sal% limn
.1 sprinkler

49

9. lake. J field Hip and sondust the above acne it% %kith
an Atitui field %minister irrigation %%stm

cols t sing lft demonstrate the ditterenscs in tern-
peratule between nett-drained or VtaferItWeil

I I . litacitte determining when to irrigate and how much
stat.:r to apply on the basis of alit moisture content and
the appear-arise of the plants.

12 J field trip. observe result% from too Ito:intent
lint:Aron schedule,.

I I. Calculate costs and resulting monetar% loss from applying
4 inches too much water to 5 acres of field crops.
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it Outline

1 Idntil fill{ 11111%11(.1n( tt w.
A finds

1.pland
1. tlatcttuttl

II.

2. 1 urtwatei
1, *songanie

11 Alanaging Wildlife Population,
1m...tong native g.stite population,
1. Planting covet and lined

Ne,ting area,
1. Relea..4: tit gatiw bud. and :111111141

II Alistti ial propagation
1 Mini' 111.,8 lea$18,p

2. Rla,isig Intd. and animal.
1-1.t. and regulations

1). I Ise !tapping
1 . lagging and hanfitmg
1 Predatiiiprey flation.hip

liieeding Aral (Kt'.
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Suggested Student I.earning Actiritie%

I 1 lieLitlIC told 11111 fit iiiiNettt! 1% pe. tit 411411ile
Binh! and .ti,,l, a bud I...eder.
liiNltt 11141 hoil.,e and Stmt..

4. Atilt field trio to lastie animal !arm or /00.
5. tfa., unison e intiier dist.u.. hunting regulation.

triirld bird Iran.
Build .M111131 ir sp,

I rap dind release bird. and animal..
ruler upervioon nt +oldlie infket...litli specimen. 14g.

and f,leaL'
Ii, Sh,dui, tieltt slip its %%Odin. reser
11 S.heiltile tield trip. to ob.er+e duties and responsrbilitic,

.it lit.onnt.1 in natural setting,.
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Slionion and Other. ItAlirb Habitat Imprtirmidiii
Snvd1g.it I Jur Small %afire' I 'finials. their and (are

.N I) \ I 11t !salt Impros,ment

nit

GAMF, BIRD PROPAGATIOS

Suggested Student Perrin Lee tthjttitivti

I poll .olttpletion sit this 111111. the sfitiient can
1 14 ei and ha the .oninion le, tit gjnit. }mil% in
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In. %late. one tin initpation .le11.11 .1

INS Inh' a plan fin haiiiimg go.en lot vt .1.11L

Linimileinic Brill, Ilt1111011%., and ins Libation ;iell.1
1. IteitholOtale the alnlits. to de%elop and tat% tut a plan

lot blooding .1 gseil .11Ct. IC% tit pule his Li., t011,td I
J. 1 *snot

ilflpilat UR' 1,ittili II III%
ettniathm

11. twining
e !tamer ItJal:
I. I eeilidi spats:

4 11,1 i'lJsW% tit TWITIelli% anti its a nu. e and
tunetion 01 each.
Italame a iation J lift1414.1 sit k and ts'i a
given lot sit potting bird.
I *.otnnin Inid Mitt LlsIt rash
J. itilectmu. 4r non-mt.:et ions.

7. Dmonstroi thy aoilit) to outline and Lail out a
uorkable plan for %situation con.ideinie.
J, of proper litter
h. Di.intetdtant%. type, and um..
t. Alin.ture control

ts, outline and list proeetfore tot releaIng aitittcn
peen:. of .eaine bird. !minding
J. Age tit turd
I'. Stoeking rate
t. llandling of lard,
d. Pros riling food and eti%s

Unit Outline

I Spctles sit ;me Bird.
A. Sekkling a ecies

1. Uetiand game ud%
2. 1:iiktn1 game bird.

B. 1 actor% in %electing a Ait'10%
I Souris iii ty,?.%.*1 4.111%.1%

Maket demand
3. 1 conimin..% invoked

II. 1 he Breeding and Reproduction of Bird.
Reprodut ..teni
1. Male
2. I imuie

%tem. 411 outing
1. Out breeding
2. Iii breeding
3. ( 'to.. breeding
4. line breeding
Importance of the breeding program
Incubation
1. Light

!teat
3. Humidity

III. firoodmg and Rearing kiJfIle Bird.
A. ieneral management

1. I emperature requirement%
... I 'p,. of brooders
3. A'ent dation
4. I low %pat
S. %4Jit.'t flat.
h. Litter requirement.
7. labor requirement.

B. Housing and equipment
1 I pe. or lutu.ing

Sue III liu.ing
3. Ventilation
4. In.ulation
5. Light mg
h. Watering stem
7. 1 ceding s} twin



1% I ceding the t hr.lts and Points
Digc.tit 5% %Wm

1. Pal l%

- 11:1% tlOtt%

k. Primaries of at tail nutrition
t Is%%e Of nutoents
J. %Met
I t .tittoll%11.11.'s

c. Protein
.1. I at.
e %it-1111111N

t. %UV rah
I un lion 40 nutrients

%. 14unes of nutrients
a, Nutrient requirements

a. Bai% a hi. I:.
I' ( ;towing poults
Ration Immolation
J. 4.111.1tItlit,

ost
.. Nutritional value
41. Palatability
e I J% of :ceding

t pmts 1!ini Sites secs ant! Parasite.
Kends )1
1. Int.4114,u%

J. ( ntainos
1 i Cause

2.) Sy mp:oni
t.t Prevention
4.) I reatment and control
Nittn-tOnt.igttitt%

Jti.e
2 i Symptom
z.i Preventum

:4 I IreJtmcnt and control
Non Infectious

Nuirlitonal dieases
t' Jose

2.t S4, motion

f Prevention
4.t a a eminent

b. I raunias
I t Broken bones
2.1 Bruises

lacerations
Inheisted diseases and tfeleCt%

IS hinds at parasite.
I. Internal

.i. Problem symptom or disease caused by the
parasite

h. Prevention
c. 1 reatment and :(intro!

y ternal
a. Problem
h. Primentum
c. i reattnent and 4ontrot

1.eneral sanitation
I . t ontiolling moisture
2. Disinfecting
;. Maintaming proper fitter

I. Releasing t ;ante Rods
A. Age and size of hush

Sta.on
rate

I) If ifIrIttl:f Htf
I . aiding

1 Providing food crops

Suggested Learning Activities

1 I 44 Minot ips. %harts. models. movies, and whenever
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rosmbit.. cages of use birds to acquaint student with the
C.111011 qteite% of pine buds

2. Draw and Label the parts of the n14041114 use s% stein of

game birds.
t. Demonstrate the hatching of an egg in the classroom with

the use of an incubator.
4. lake a field trip to a pine farm to observe and study the

brooding. feeding. housing. and equipment required for
production.
Prepare a written plan tor piodueing gene buds &stint-
ing the type of structure tn-eded, type of teed le.pined. a
parasite kontrot program.

. liars' a crop of game birds in a school Licittt) to obtim
first hand experience in brtiodmg. feeding. and housing
game birds.

7. Draw and Libel the digestive system of pine birds
S. Prepare a itt:itt listing the minor nuttients, their function

and utilwahon in game bird Seeding.
y. PrAtee formulating haLinvvvf rations for both ducks and

growing ;mutts.
Iii. Invite a resource person to point Out some disease

symptom% in live buds and to perform J post- morlem
c Aammation.

I I. Prepare 3 chart showing common &ows among game
birds, their causes, symptoms. prevention. treatment. and
control.

12. Release game birds under the supervision or it ikihre
offiey'rs.

References

Stionoin and others. Wildlife ilahitaf Inzproenrent

Unit

SURVYING WILDLIFF AND WILDLIFE. COVI.R

Suggested Student Performance Objectives

upon completion of this unit. the student can:
When given the task of determining animal populations in
a given area at a certain season. select an appropriate
census taking technique. outline the observatum routine
to follow and its frequency. and describe the condition%
dif observation,
When given the task of evaluating the wildlife food and
cover crops in a given area at a certain season. outline the
routine to follow and describethe conditions of observa-
tion.

3. t lung census data representing weekly counts of a wildlife
species Liken Mel a period of several weeks for a given
Area in a given season, construct the following.
a. 1. requenc y ratite

It frequents polygon
c, Ifistogram

4. t 'sing wildlife census data representing weekly counts of a
wildlife species taken over a period of several weeks for a
given area. calculate:
a. Mean
h. Melhar.
. Naive
tf. Standard deviation

Unit Outline

I. Determining Antmal Pop: datums
A. 1 rue census of animal population
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1.

J . I 44M114 I. 441441 on A sturIme, .tic's
t ~hilt 4tql,tit

Raijid
d. Pievaln.e and fie,iiien.v method

Suoiti i 4 1,114. $11 h. .111 e /111i Oft

Icluf
ut11114. 441 44.ikili

tsonitci 441 %%litiille4..

.1. %mina! wgn.
1

2

it

4

1 veiling

Redding

rack.

e%Illente

Other
Re.apture method

Determining hunting and other moriAllis
I. 1 stinuting annual mot !alit%

1 %limiting Neaunul 111011.11*
I. %leauring hunting kilt
4 Mea,uring enppling lo..

II. technique. And 1.quipnient for "Sleamiring %%liable Population
A orti...11 inorument.

1. }tins' trio.

14 %..m.ti.al instruments
C. Radio tracking
t) kadtot.otope.

Capturing and marking vvild
1. ( aptunng wild animal.

a. Bait. and scent.
h. 1 rapping

I .; Snares
1.1 Drug.
3 .t Bo v trap.
4 t t )titer

aptaring bird.
J . Hatt. and .sent.

trapping
.. \citing

1. Drug
flandling wild animal.

4. Marking wild aninut.
.4. olorine
14. 1 .41 114414 lung

1,44Ing

111 ollc. tine .0.44 Pre.enimg
1 ak mg field note.

H ,.tie. ling 41.lia
1. !nit' talsti.

1 .11114.111nu population,

A. Saplint
1 Indi.e

to-Aphing data
1. I requen. v

2.
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I I et efit % 1460,..t4sti.

;. 111.1tig1.041.

t1.14 /Ulf 4'4.4441

1, %%wilt% 44 4.8111at icndcn.
A Mean
Ii. Median

Mod.:
1tc.tstil4.4 t1 ..4114141Itt%

J. 143tifte

Jruthe
Standard deviation

Comparing data
1. 1 4) WI

2. Regional .urvey.
Z. State .urves

1%. I. t Aluating food and Col er Plant.
A. 1.valuating rover ....rhos

1. Pt.utograpl t. evaluation
2. Visual estimatwin
3. Number ..t .tents per sample area
4. l'hotoclek Inc equipment

H. 1 valuating the n.01;111;110 of IMO
1. Numbei of %tem. in wed. per sample area
2. Clipping method

Suggeskd Learning Activities

I. (Ondti.1 J weekly .trip .en.us T41Ad etl.u. for a given
locatiim std of wildlife over .1 petuid ot finit
month.
Interview a %114.111re officer and determine %On and for
which Npecw. 01 wildlife the cen.u.ts taken in sour .tale.

1. Interview a hI. officer and determine hots the annual
hunting kill fur J given week.. of wildlife t. determined.

4. t)llerve a wildlife offiker capture. mark. and release
%%Witte.

S. Under .upervisiiin of a ttllillife 411114:4.1 catch. tag. and
release a .presmen of wildlife,

h. !.'sing wildlife census data ,Lich a. 1110.e obtained in
Activity t Al. construi:t the following.
a. 1 requency tahle
h. 1. requency polygon
v. lli.tograni

sing wildlife census data such J. thus. obtained in
a. ttv'tty i I I. ulate
a. Mean
h. Median
.. Range
d, Standard deviation

x. Crinse wildlife labitat. and evaluate the food and .user
.rop condition.
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illy unit, .%t %%MA toilma ate an uncgial part of
the lees r.11.1 of 111ti1% ntU.11, lot ellti% Iebel fIIIrlif%'11ellt rn :SAWA
fcattit.

I igute 11 II X rate Me. encourage members to learn through
flat liaa ,othlu. t and take pan to putilia

ft! anal JaaUffle

it 1, sp4.11.0,1111% .1 slattiV°A N.Jtit$11J1 I I

AL*

t net t nit Outline

a

MPLOVABII II V SKILLS I. legal Requitement. tor Sitlitem 11orker.
1. I atioi Lot,

I an labor Standard. 1t t
J. %lunation suite

t thttl .ompletion of ilrt. unit. the 411

1 I rat in,i him!. e %plain the main ptil.i.sons in file I air
I1. Immium age
a", flarardous occupation.

I atior Standard. 1ct relating to minimum age. %age.. and .1. Sind...tit learner esetnption. for tivaidou
114/4:alnu. oat UrJ 10:1., CUtIJI Hatt,

2. Deaelop and Wife a petatinal teat1111 nhi,.h give. ail the
1 i Condition. foi iaermallogh

th'aiaJt &Ulla Jbantt ht. edua. ma n espericrice pet- 2.) Requirement. for e \antiphon.
aoriai qualitic.. and I cleren, % 2. Stjte OW labor law.
Urn, a 111.1 voi,J11111 111 WI IA :IOW Of tour 11:11jgrar11%

Ira .tas'ta1 Sea may
featuring the two twain kation. of the applicant ()blaming:I card

3. Prewnt himself in a manner acaeptatile to a person 2 %ithliolding the us
.ondueting a lob intervien. using a It'll aheakli.t J. j ineome las
guide. 1), 11orkinen's impethation
Properls introilme tenon student.. older people. and I . Other lase.. including %tate
oriudei Takople i...inoiiier per.n of to groups. loll Procurement

(. I ;lea Inels ,111% 111 J telephone aonversatiim including 1. WI iting letter. of applteaturn

.1 Inriiatrne a telpholie 1:11V'et..atfftl It. Piep.aring personal data sheets

h. in.saering the telephone in a hu.ines.like manner lineening
I pawning to telephone aonsersation and formulating, 1). Other
respori.e I. tiara taI security number

.1 ierminating .1 telephone ..onsrsation 2. thigh centficate
faking i telephone ine.sage and detnering it to the III. keeping the Job
intended tea coo. A . 1 mployr emptityve relations

ilandle a .,11c. pro. cdute etIiatncfy by going through the R. Supervisor employer relation.
.1, 11.1.1. oep. in selling I . I mating employee a. an illallOtItl,11

*4 I psstiae system of values for %Oa. ifY demon- 2 roving deserved recognittim

11tatine po.ittc nosey. and aupervi.ors. 1. Helping va Mow t twinning

Suggested Student Perfirrniame Objectives
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4. Soles diorite and foto
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ft I echrii. Jf inipp ement

1. leaning JIlifutie
in-o.p.i.e training

t. Home sand%

4. Po.,,e,,Indjrt
Pet,onal imptoventrst
I. 11.1 lnr JilJilLe1111:111
2. lean how and often to .peak

I hint, nu .peak
) 11.11 ter trastimp

I. I +;:.41%, for traproetnent
Soctol

ttel nine ss

ontIllutInJlion
I he hash step. in .t ihrY
I I he appri tat h

I Indtng the cuonter. needs an.: dashes
1. Itiipin&t t u.tottk t esonsme the good. and tersiLe%
3. .iisuertne. cutioniet que.tion..mLlohteL toe

I onlpiefIng the vii
it Siwtming additional incr. handtte or shah

is t ommunhating %la telephone
I. Initiating J telephone L whet...own

1.

1n44:ring telephone in J nunner
I ttening to telephone Loner,ation and formulating
tc.pon.c.

3. I erminating .t telephone LonserN-ition
I Arne.ind deltsering telephone rne..age

( ornmunt, atm* thotreht. and fa. t deal% In .rating
I. t technt. at fem.
Z. Ittiportan.e of yrreL I Telling
;. linp41ii.in,t. 4.1 .orris

Sugge.ted Learning %L. Mines
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1,11 pro.IL., toe eittplos, I. to .List nun,
wit., !nig emploteL

s. Imam pftit 1144 C1111,11qCht J11,1 1sC1%011110 IIIJII.Iger to
nice( atiii the kiJ%%,

't. ke.cat.h plote..iittial pulthLaitons toi loll iiJs.
(fi 110 Jth.illtJges of I% inning menthe:. in in(ife%%lollal

organiration...
1 P1.1. 110.* 1110 ;M*0011.111011 01 1/PrIll 111.1 %VI %it i' 1

tuttotnet. Jilt1 the 51% fum, .tips in wiling
12. Pra. 11. U%ing itleoil% JIlif IniInevalkc ',Ink el %Jinni on

the tek.phone.

Kitt I if vita in

R efefr frCel%

1)41inn. Help )(lune() rod Job.
RI, hell Jlid others. Retailing nciptcy and Pra,
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'UPERVISED (KA:UPATIONA I. WORK FXPFRIFNCE PROGRAMS

Sunexted Stadent Performance t)hic:tnes

.pon cumpletnm ut the. unit. the student can
I. D) nkin%ttJle f-J111111atliy Nifil an employing n'mpan% fly

listing the company's produL 1%. %albite.. poliLie.. and
briefly de.crihe the impottame of a glen 1011 to the

finished product or serlikV.
Prepare and carry out a %%Mien stork espertrite training
plan.

3. Maintain accurate &Lilly. weekly. monthly. and yearly
records of earning% and hours emphned.

4. ()latectnely evaluate his stork and pcilOrmance by
lrsing at ka.t two areas of strength and too area. needing
ttnpt overnent.

:'nit Outline

(.citing ltquainted With the Superised 0..upattonal
I spericts:L. ProgrJ111%

A I ot Amy. .appropriate citsplo%ntent in the LAtismunity
I. Related to soillentsikVispational 3%plIJI
2. Adequately equipped and propetiv matted otth

supetst.oty pel.onnel
H. licoming familiar stith the employing ...Littman%

I. I ompany's product.
I binpany service.1

3. ( Lsmpany". polfcte.
4. t 'ompany's lustoo
S. ( 'ompatiy*. prohicm.
h. ( Ornpany*. plans
7. compan runes and tegul.it ton.

Importance of one's fob to the fintshed product or
wrVice

Re.pon%thiln fe of perminnei InVohesi
I. Student
2. Patent%
1. I cachets

4. I mplines

If, %oil, espcnenLe 'taming plan
I (In-the -loft ttatnin
2. Related 'mini. non

. I valuating the .1udent'. oink
I. Student's self evaluation

I eacher*. evaluation
3. I mployer's evalualum

('

-



11 keeping 1. upational talk 1 speirethe Re.ords
fropts tam t of i is oid

It I t pt Of It t 4.! J.. and It:1104ft IlIttlISetl
I. .PPIlt,JIltIfi ItOf ttainig insluding parental apprsal
2. Student .1.11.4 .fleet
t. pork sperience agreement hum written. signed
4. Outline 01 duties tot erupts's es-

h.

I ea. 1.ei 0iii 'finalist ./ /Nita( Hill IV, ,./.1

Weekls work esperience at tons wport
Dads. weekly, monthIs iectod of earnings and how.
employed
Annual wage aril time form

Su.ggived 1 earning A etivrties

I aiss a tild trip to olisis asham ed students at their
4IL U1%1(144141 work e wet 'clue station,
Intersiew former student. ;hes got suited in
then occupational pet, Jtn
literate a list 01' lofts that students Mit tie interested in
doing

4. Applt tor a social security number.
Rettew ,thisi students' outlines of duties for employees
and their stork e.petuntee training plans

h. Prepare .1 work evperknce training plan under the
'tuner, for dire flOn and in cooperation with the- nt
plisse!

ompkle 4414. ueeklv, monthly. and annual records of
earnings and hours employ ed.

Refereilee%

junk let and flammonds it C',ernener Programs for I arntne
I at in I Oh Uinee

tent Suprstd Occur/wow/ Leper/owe. in 1Krtent
nee. Hans and Records.

1 rent 11- Brav eaner'v Glade for kyellWe 1 W o,l SUpefT1Sell

(Iccuparronal rrrtner in 1grtrulture, Plant and Re.
omds.

Martin. lietelopmg Super:4,1d ilmpatronaI Experience in
1Kricult tire

Mason and flames operant (lecupaInmal dueatton and
itirrA i tpertenc, Cum< titan

Unit

DI-AELOPINet; I+ AIARSHIP 111ROUtai vocrti ORGANIZATIONS

fie I inure i allIt'S of America. 1.1 A is the national
organization tot students in agribusiness and natural resour, is
including agritultural ptoduction supplies and sersisys. agrici
tural me, tunics, otnamental horticulture. natural resources and

wia. 4gflitlitUfal products. and forestry. I his unit
is based tin the 1 I A organization. 11w format may he adapted lot
teaching about other 'fa/4th organizations.,

Suggested Student Performance Objectives

t ,pain iinstpktfiln (it this unit. the student can:
1. 1 ist three types of membership in the f t A.

tot bon degrees of active membership to the 1 1.A and
state the minimum qualif anon% for election to each.

i. last the sis (Mites in the I I A and dist.uss briefly the
du lie.. anal requisibihties of eat h officer.

4 idenlits the ten 'tutor tvison of the I I A program of
at Ratites anti outline steps loi developing the program Of
at 'MIX'S

5t1

rant Wale in the business meeting dlibecatton tit the
organization hs mopeds appls mg the principles
pathamentars procedure including
.1 Making J Itisitsstt
b. Amending t ion

c. Sta motuin tit tiler to al tiVi:1411 committee
J. Making a motion to table a motion

thin decision ii the titan
t Making a motion Iii adiourti

ts. Serve effectively as a commit lc' men+, 1. including
a. Attending assigned committee meetings
h. Gathering intottnaticri and materials upon which to

make and present judgments.
c. 1.valuating ititstnlialtnt and materials and formulat-

ing dectuns
d. Compkting committee assignmnts and rsponobili-

ties
7. Serve effectively :IS a committee chairman by .

a. Selecting tune and ADO: of meetings
Infotining committee memers of their tole and
responsibilities

c. Insuring that the democratic process is observed
4. Making individual member assignments
e. Presenting findings andiot ieomtnendations at

meetings
I. Making periodic assessment of prowess

K. Sent effectively as an of fiivr by

a. 1-ulfilling the duties of the office to which elected
b. Itelegatmg responsibilities
e. Representing orgammtum at special occasions
d. liordinatmg the stork of the mg:inflatin
e. Insuring that the detniiitiai: ilialett is 04%0 ved
f. Being responsible for the steltat.e of the iganization
g. Conducting meetings using propet parliamentary

procedure
It. Planning and posting agendas in advance of regular

iliertings

Of

Unit Outline

I.

II.

III

Understanding the Plate of I.FA in Agribusiness and Natural
Resource Iducation
A. 1.1 A. an intracurriular activity
It. Values of 1.I.A membership
1. Contribution of I1.A

I. I a the school
2. lo the community

Becoming Ati:sainted With I/colrvatic leadership
A, ',cadetship

I. Iannul leadership
2. Informal leadership

H. Qualities of leadership
C. Styles a leadership

Functions of dernocrani kadershtp
I . Opportunities fin developing leadership abilities

I. !tome
2. School
3, Community
4. 11 A

Becoming Asstuainted with the 1. I- A
A. history of the f IA
B. Primary aim of the 1 1 A

C. Purposes tor which the 1.1A was tuirAlized
O. UFA Motto
I. 11:A (*ohm's
i , I IA I tri Mem

1.1A Creed
ioverning and financing the 1.1 A

1. Local
2. State

National
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H fembeiditp .kgtce.

1. toeenhand I rep et.
ii11 1 :y, I to

; Mate I Airier /qr.:
rnete..111 I archer Petleo

Planning And t undo. tine a ( balder Meeting
/disc, to 1 1

I Ptestdent
he President

Sestet as
4 1 rea,urer

tivportil
ti

1LkiLio

1 I teLoiLLIdo; old deco: e freselpm J proeiam of as tomes
( J11%It1 p: Mit a ;n01;11111 of rilt%Ow
I. Responobility out the L11.11111.111

2. Reptimhilit% oot Ltimmittec menitoci.
1). 1 valuating the program td activities

1%. Impiosing Oneself IhroGgh Public Speaking
1. t onvei.atron

I t poi.: and touted ethe
2. Making conseisation pleasing
1. telling a good dory

H. !Making introductions
t . Prepanng 4 peih

I Selecting the subtect
2. Preparing the speech
2. trelisenng the speech

J. Proper breathing
b. Proper pronunciation
c. 1:ing good grammar

II lirpter meetings
Suggested Learning A er r..4 ties

thriteme doe it1vvf Mg 1041111

I Nscrilul. oot r chapter meettng I Accept Xi 1 I A committee assignment suited to interest
2. aod .Suggested ordLet IunieL.L.
4. Responsibilities tor khspter meeting. 2. Identify the !unctions and purpose. of the itpatfiffce.

3 Prepare written and Mid iottilnitto: ['croft..J Member.
4. Participate in situ-use:ion of how committee wink con,Hikers

%I (.tiling Acquainted ith Dune, and Resplhitainies of I 1 A tributes to the functiontng of an orgainiat ion.
l, et. and Members 5. Participate in classroom study and discussion al com-

l. f I 1 otti.er. muter chaitman responsibilttiv..

1. spy, iti, 6 ()theist: othei effective committee chairmen.
7. Serve :ha conitildiCe chairman.Preodent

b. %Ice Pre.ident s ParliIpati In mtclaf framing pingtjm% loot to41111111fet

chairmen.Sec tours
.1 I featOlftf 9. Present a Conittilliet reprf at a regular meeting.

e Reporter III. Participate in classroom study and prastie of partta-
mentary procedure.t Sentinel

2, e41,111114 Awn. for ottecs. 11, DeuTihe recommended procedures for plannny. and
.1 I ocal conducting chapter meetings as stated tri the oft zi 1.1 A

manual.b. State
L . Sr te011.11 12. Attend and participate in MtV(Ing%.

; Pent r re,ponsibillne 13. Identify the characteristics of a good meeting.
14. Participate in cia.stoom discussions. dentionstut ions. oralJ Conducting program of .1.

and written reports, and public speaking sompetituin.it Rsrule ott er eneei me.
15. Arrange for etc% non of officer. at every do., levd... 1 eaderdlip acttvitie, bit olticers and membet
16. Participate as officer.tondos rung chapter meeting. officer.
17. Plan. conduct. and participate in leaders/11p workshop.,it Re.ponobtlitieol I I % member.

1. Peronal appearrn, e It(, Participate in orientation sessin for new inciters.

Proper mariner. I4. Vii1 appropriate officers in ostrimunity org.antration..
2 liars tor in NW,. 241. stalstish performance standard. for local 11 A officer..

ol ethics4. 1 A c 21. Prepare for and participate in patharnentais procedureode
demonstrations.

VII Ileteloping Moil. tin Parlirnienta Prost:Jure Plan and post agenda in advance of regular chapter
1. Presiding over ineetinrs meeting..

1. t sing the easel 21. Participate in leadership activities above the thrpter level.
Pro,Lvding with the order 01 lou,mes,

24. Participate in an agrmiltural class discussion on leader.
1. I ntort rng the rules ship.

H. 1 sing parliamentary prat edure tool. 15. Attend and observe at least four community wpm/diem
1 atng r minion meetings in addition to lIA meetings.

Amending J inotkni 26. Describe what a leader does.
2. 'Making r mown to refer an item of business to a 27. Prepare r lid of leaders in a variety oil posittins and when

4131'11311We possible observe them in leadership role. (national. date.
Making r me orlon to tabk a motion school. chapter
Appealeng tit +m the des mon of the chair 1$. Analyte pilot learning activities and list the that actertows

6. Making a motion to atIttlilf 9 It deinlIkiatii: leadership.
%III Planning and C oondu, nein the I I A Cliaptet Program of 2'1. Analyze the qualities of recognised good leaders.

Activittr. 2i1. ( Ondut I a kll-rvalUation identifying the drone and weak
Priitrafli tit at Its.ifi% piont and Initliftng on the strimg points.
I 1111;1411'1.M. e oil a pieleram t Jtttttrie. 11, Develop and display a knowledge tit the I I A and its
2. Mawr divisions in a program of at }mites

'ritte
opctrilon,

Is ;2, Plastics making tonnal int rosins 114111%
4. 0141% 2 2, Prepare a short talk and present in class. I se tape recorder

Y. as and min, and allow eatfi student to hear himself on tape.

57



Reit. te n..%

fk.tufet 11t, 1.t I and )..0
I titbit' 1 Millet. .it %mec.' . tits. 1 44 gird% lig' )0u.
I tit tit re I Affiter t,t %Iffti,..t I ows.f.stion, %../ttinha I -!'

Pert. tit.

1111411e t atfilet of %meths .fted I erruson. hit It
rat it 1 /144./ung Glade 41111'I' I

%.11ttifi41 I I % Supplt SeRive (Whig/ 1.1 1 Ilattual
Ho., t I' I.

ufgf. Parham, ntari. Pnh.edure.
AIL .1 Vary i fle4 tire Ft"-



Chapter V.

FACILITIES AND EQUIPMENT

Adequate pit% 4tJ1 Lit Jnd equipment ate nete.sat) for on
cue, five notiool ressiuta es (Kt titt.ittottJ1 illepJLithtti program. Such
its Attics and equipment should Ise atadoble and ready for ti. beioie
the first IJv ill Mit mil re.ourt it', imisjitonjt ethic j tton r. ottered.
--- I oolitic.. planning con only etteolvels done otter the
prolrani. of monk lion lute been act loped. I he 'mum tionoi

MittiLd rewsult v. slut lust, eitierged in ret ent scot. due to
the dettiond. tot it Anvil persons ore

lir
fish
I oreors
I and use plannme
Minerals ond mincrol fuels

Kong..
fleoconon
Sods
%Act-

Wine

kor els ouhi a slistof otter course. in Jll of these mstructionol
ores.. I borough planning is important 111 setting up J progrom to
Include the appoint-use toohtle. mid equipment for the mstru..-
Iloilo! otos ot !wino! resourt es which are to he included in the
.urriculum.

I spieol Lk 111;10 for a %ea ondar% fitof tittering iwctipjlionai
preparotion in the tuturol resource. would include: o aissroorn,
oltit e spot e tor slot Litsorobirw...torage 1.1,11;110. ond an outdoor
fond ithotators.

Some !oolitic. and equipment nus ofreods ems!. e.g. . for
ogriculture, .and indutrial Jtt.. In InfiLiting J natural
resout.es slat upattonot preporat proram where fat must tie
..,tistruoed. the intolLition ot muittpkuse strut lute.
111Js 111,.1.1111IJIts redo. C the .0.1 of thew tat duties.

i:F'SFKAI PLANNING tAASID17 RA 1 1111.SS

%hen deselping plon tor to. w. tt is well 10 .4:14i the
omston, %moms indivwfuols. Agenk b:%. and stoup% ankh tan
pros ilk helpful idea. and suggestion.. It r. essential dui pijnnet are
t ull) ocquainted with Imo! ond state building wiles. tt.gulotions. And
stondords. Informotion on thew sublet t mos tie obtained iron!
source. sot h a tounts. or C1t planning commission.. state
w hoof buikltrie slate' voeotinol education s1JtI.. school

ort !locos. InUtJlIt'C tomponte., esithottonol organi/otions.
or supplterot equipment and tat 11111..

IDE li)S,S I RA 110% ROOM -CLASSROOM

.% minimum sit ;S square feet ot Iiut,f space l re.ornmended
for C.St fi student in :lie Lireest cla... S...ot ifs the demons:town
to.lintiovis sli, odd he .0 arranged 111,J1 the skew of the
denfors.traf ion tables is good trim both she rear and the Irons oi the
to, nit, I he 5.55,111 should Ise equipped with J deillontLit !able.
eft:omit utlet. running eater. go.. and diodes or drapes for
darkening the ro,rin titinnir

tholkhoord should be ohm,: the suit distance of the woll
students will he facing. Adequate provi.itin should he made for
concocts is, 11,,j, hunctin. nook,. .301(11041k unJtional stork
csperlens.e retold h. ks. natural resole, e. mogarines. and suppltes.

M-1-1(. Sl'AC 1.4/R STAR

e should be provided for eat h nistrut tor with no
more than Tu.. %Lill fileiliffer. lot afed is an one "dice. More Shaft

1%0 .Litt member. ot.up)ing an Ottke tends 1st distouraee students
trout appro.+. hing instrut tors tor ossisionee. It t% di:W.111 to !Live
%%Jump room "lucent to stall offices where student. can OW}
Loittforlah4 bit* waning rot the insti tie tor 's assistance.

I.ABORATORIES

One or more lohorotortes wilt he needed depending on the
mognoutle sit program initiated.

Natural Refits:aces Science Laboratory

I he 'salmi' resources sciente lahtirators mas lie planned to
%eve 4% J teaching laboratory tot instruction in Jut. forestry, ronge.
soils. water. and some of the wildlife dissecting experiments.

The tables should Outside acid sinks and the table top..hould
he ockl resistant. bemuse most e%ereises involving the use of aid
will he conducted in this Lobo/attys. Faeli student work station
should have electricity Jnd gas. in addition to tLis Jnal electricity at
f fit sinks in the laboratory tables along the side of the room

Since iwid may be use etensively in this laboratory, u should
include a fume hood and safety equipment. An eye both and
emergency shower should be provided.

At !cost one Cabinet in this laboratory should Ins-hide dial
.forage for soil Maps. I sing flat drawers which allow the maps to he
Lod (tut flat during storage 4112 desirable.

Portable oust bins that re.elithle the cabinets can he nude to tit
under the sinks along the side. These provide a place to stole sod
samples out of sight in the clossrotim. having them on s osier..
they ton be wheeled to the door for ease in tilling or erupts mfg.

Drafting l.ahoratory

A drafting Liborotory should be located by Owl! as roue!!
removed Job possible nom the natural resource science Lihorator)
and chbvoont. I his tends to avoid student traffic through the
drafting room area. I he Jutting kotsoratory should he equipped
with a clulkbturd. corkboard, demonstration table. calculator
bout!. stor..ge locker. tilting drafting tables. stook. and an
instrument cabinet.

Natural Resource% Mechanics I Ahura tory

he natural 'resource. mechanic. Lhofillo stay he part ot the
ogriculturol met-Write. laboratory it one ahead) esisfs. 1 he oleo
should hove an overhead door to provide easy actvss. the repair and
work area must have work benches for working on and repairing the
equipment. Tool storage should he enclosed and locked. Chain saws,

tool sets. and surveying equipment should he stored here and
handed out only during Liboratory periods.

PREPARATION ROOM

N its preparation rooms can he used by students and instruc-
tor.. I hey are ;mated Nissen the kihoratories and cLiVaotints, and
are glassed in vt that student activities may he observed h) the
lnstrut tor. Vnetkin blinds can he provided so windows can he
darkened.

the preparation rooms should have sinks for cleaning glassware
and other laboratory equipment. Sinks should contain commercial
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Otsil JPPJI.ittis
l)uisttjII oiflt4lflhls JflJ sljflds lit

hugh vtilurne Ititer saiutpWr
arid sheller 2

Untite edibraittm k;; I

IJpeSJnIi1iYI 2

Roloftid assenibly 2

(asvade Impatitir
lead dii"sadit eandk 5UIII4)fl5 S

Suu(aiut'o pblc Imiders 5

Rubber eras.'k,n apparatus S

('tirrissitIn plates II)

Samphng probe. 4

Sanipbng probe. 8'

;an1pltn mi,ik, 1/4"

Sampling nouls.', /8°

Saniphng no,ik. 1/2"

I ahik panels

Silver pIies

Membrane liltets jntt tiolders
(,rah stmphng vessels S

(.reenhuir-SmiIh lmpinteTs S

Midget tmpmger% S

I)ensitt'nwtcr.. I

4ndersen saunpkr I

Oitifly meter
24 litsur sanipk'r I

%equcnlut sampkr



Rithid chmtl
St:L.111131A

Svin, 11111 2 in
I 1511 lagging pliers
Aerators

ales

%.1.1i tubs

Itepitto meter
rov,irpes

Plankton net
Hip hoots
Aquarium and J, t:1%ill

EORES1R V

Skiff p4II5iMOUs ktIltn1 jars
I live, net
ISI m:t t 4+14...iding hoard

ftela sin; hos. insect
Insect ethibli C412
t Itatrt sacs.
I dim tr.., tor with nth:MA

1.tit'ket and lit kirk,
Hiltimire %ticks
Ahnes lesels
Surso in!! compasses

rce kalipers
Diameter tapes
I 414 inks
Misthkm.er
Prumne. sari
Paint imark.4) curls

we rkers
tree Imes tots
Pressure spras pan,
Brush au
Yfthitis.man% sass

Brush axes
Hue, t ...cede(

Plant ins' bars
Planting mattock%
I rec in. retnent hurter
1 ire rake
I ire %%aster

Shiwels
Hack .p.1.1. pump

I AND USE PLAtiNINC

Steel 1.111e%. rve

Acreage %%heel

Plumb bobs. 8 (v.
Steel tapes. 2 ham. topographic
i 'fuming pins
Abney levels
lonometers

Range poles
transits
I nets
Ptanr tables and J Wale,
Level rods
Stadia it NI,
Itrattu, tables
Draft tng stook
Or awinv Instruments

ria ngk
Assorted i urves and templates
lettering guide sets

2

4

6
4

M pan
2

i6
4
4

4
1

4
s

3

16

1

16

1

4

4

4
6
6

3

3

3

8

MINERALS AND MINERAL 141E1 S

1,1111111 tjet (peuttltuul IVOdilet0
I sintut casts tern 1s + and muter-as,
!land lenses
Picks
Spades

4

%OTC lust Ilk 11011 .111d prartt.iI eVettetiLe In the te1imit.11 1.111
mined are lands %III require water sampling equipment. autesting
equipment. and soil sampling equipment which are listed mulct their
respe4 trio !think WWI arras.

RANCE

Poly e thy lene plastic %Wrap: bags
Crain head and seed mounts
Display jars
Plant mounting, %heels
Specimen labels
Seed sample display bits
Glass sample vials

RECREATION

Ring buoy-s
latetakets
licut. 14'
()ars
Picnic table
Garbage cans

2110

4
4

1 pair
1

4

Noce. Instruction and practical espertenee in the development and
management 01 recTeaiklii enterprises troy require forestry tools and
equipment and measurement and surveying equipment 4011 are
limed under forestry and land Use Planning.

SO I I.

WATER

Slid augers
S41t1 satapinig spades

Sod test kit Ilelltia-Tru..g
Set tit sieves tor soil analysis
Soil thermoineter
Moisture meter
Oven
Balance. torsion
Paper sod sample hags
!land lens

LaSlot te %tater Quality Student
Outfits and Reagent Systems

Water pollution detection outfit
Ram and sprinkler gauge

WII DIM+

X Refrigerator
8 sets I)isscsling trays
X Dissecting kits
11 ! issue forceps

12 1 hnnih forceps
2 Wire mesh strainers
2 Rubber aprons
2 Demonstration incubator brooder
2 Incubator-brooder combination

101) chick
16 MuLeks
16 Small animal cages

Binoculars
12 Single spring traps
32 Double spring traps
16 Ilavahart traps

61

(1

1

1

6
2t lit

6

X

6

1

16

16

16

16

16

4

4

4



Appendix A
SELECTED LIST OF TEXT AND

REFERENCE BOOKS

An Pollution Control Association. Air Pollution Experiments
Junior and Senile,. High S.hoot Science Classes Pittsburgh. PA:
The Association. 1969

American Assos Lawn for Vocational Instructional Materials.
Planning for an Irrigation System Athens. GA: The
Association. 1971

Anderson. R I Surest and Shade Tree Entomology New York.
NY John Wiley .ind S4I11%. Inc. 1960.

Barker. K. and others. lir Pollution. Ness York. NY: Columbia
I:rays:1%11y Press. 196 I.

Bear. I Soils in Relation to Crop Growth New York. NY: Van
Nostrand Reinhold to . 1965

Bender. R. and others. The FF.4 and You Danville. IL Interstate
Printers and Publishers. Inc . 1962

Berger. K.C. Introductory Soils New York. NY. MacMillan Co
1965.

Hinkley. H. and C Hammonds. Erpericnce Programs Fur Learning
oeations in Agriculture. Danville. LL: Interstate Printers and

Publishers. Inc.. 19711
Brockman. (I Recreational Wild Laid. New York. NY

..GrawHdl Book Co.. Inc.. current edition.
Buckman. H O. and N C Brad} Ihe .Vature and Properties of sod.

New York. NY MacMillan Co . 1969.
Corman. R Pollution Primer New. NY- National Tuberculosis

and Respiratory Disease Association. 1969
Oasis. K.P. Forest Management New York. NY. McGraw-Hill Book

. l n... 1966.
Davis. R.I. and J. Kell!.. Short Course in .Nureing New York. NY:

M...Graw Hill Book Co.. rrem edition.
Devorkin. II and others Source Testing .Manual Los Angeles. CA:

Los Angeles Counts Air Pollution Control District. 1965.
Dustin. Y Help Yourself to a Job. Parts 1. II, III Minn.:volts. MN.

Fumes ( lt Iwo)
Donahue. R L flier Soils and Their Management Danville. IL:

Interstate Printers and Publishers. Inc . 1970.
Donahue. R.L. Sods An Introductum to Sods and Plant Growth.

Englewood Cliffs. NJ: PrenticeHall. Inc.. 1965.
Douglass. R 14 Forest Recreation. New York. NY Pergamon Press.

Inc .. 1969
Ensminger. MI. The Stwkitian's Handbook Danville. IL: Interstate

Primers and Publishers. Inc.. 1962.
Executive Office of the President. Office of Management and

Budget. The I. S Budget in Brief Fiscal Year 1972. Washington.
DC U.S. Government Printing Office. 1971.

Fagan. I I, l rew of the Earth An Introduction to Geology. New
York. NY Holt. Rinehart. and Winston. Inc.. current edition.

lair. G M. and I C. Geyer. Elements of Water Supply and
Wasteswiter Disposal New York. NY. John Wiley and Sons. Inc..
1958.

Fertilwer Institute The Fertiluer Handbook Washingion IX': The
Fertilizer Institute. 1972.

Forbes. R.D forestry Handbook. New York. NY. Ronald Press,
1956.

foster. A A Approyed Practices in mi... rra t Ion Danville. IL.
Interstate Printers and Publishing. Inc.. 1964

French-Bray Printing Co Supervised Ochpati,mal I-fxperienee in
Agriculture, Plans and Records Baltimore. MD. French -Bray
Printing Co . 1969

n.aher's Guide for the Effective t'se nj
Supervised Occupational Experience in Agriculture. Plans and
Record.. Baltimore. Ml): trench -Bray Priming Co., 1%9.

uture Farmers of America and %%1i:4-Ferguson. Inc. rkisy's
livening Guide on F.4.1. Ale%andru, VA: National 11.A Supply
Service. 1969.

Future Farmers of America Foundation. Inc. Awards for You.
Washington. 1)C: National LEA Advisor, U.S. Office of Educa-
Mtn. current edition

National EF tonuest.
Washington. IX': National FE A Advisor. U.S. Office of Educa-
tion current edition.

Gallant. R.A. and C.J. Schuberth. Discovering Roc*. and Mineral..
Garden City. NY: The Nature History Press, 1967.

Hardenbergh. W.A. and F.B. Rodie. Water Supply and Waste
Disposal. Scranton. PA International Textbook Co.. 1961.

Held. R.B. and M. Clawson. Soil etinseriation in Perspective.
Baltimore. MD: Johns Hopkins Press. 1965.

Humphrey. R.R. Range Eeology. New York. NY: Ronald Press Co.,
current edition.

Israelson, O.W. and V.I. Hansen. Irrigation Principles and Practices.
New York. NY: John Wiley and Sons. Inc.. 1962.

Jensen. C.R. Outdoor Recreation in Amerim Minneapolis. MN
Burgess Publishing Co.. 1970.

Knutt. L.L. and others. Profitable Soil Management. Englewood
Cliffs, NJ. Prentice-Hall, Ins., 1970.

Lewis. R.S. and G.B. Clark. Elements 01 Mining. New York. NY:
John Wiley and Sons. Inc.. 1964.

Longwell. C.R. and R.E. Hint, haroduction to Physical Geology.
New York. NY: John Wiley and Sons. Inc.. 1962.

Martin, H. Doeloping Supervised Occupational Experience in
Agriculture. Storrs. CT: School of Education. University of
Connecticut. current edition.

Mason. R.I. and P.G. Haines. Co operatne Occupational Education
and Work Experience in the Curriculum. Danville. IL: Interstate
Printers and Publishers. Inc.. 1972.

Mosbey. H.S. Wildlife investigational Techniques. 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 Association.
1466.

National 11:A Supply Service. Official EPA Manual. Alexandria.
VA: National l'EA Supply Service. 1972.

Pfleider, L.P. Surface Mining. New York. NY: The American
Institute of Mining. Metallurgical. and Petroleum Engineers. Inc..
1968.

Phillips Petroleum Co. Pasture and Range Plants. Bartlesville. OK:
Phillips Petroleum Co.. current edition.

Richert. GIL and others. Retailing Principles and Practices. New
York. NY: McGraw-Hill Book Co,. surrent edition.

Ross. W.A. Fornurd F17.4. Alexandria. VA: Future Farmers Supply
Service. current edition.

Sampson. A.W. Range Management Principles and Practices New
York. NY: John Wiley and Suns. Inc,. current edition.

Schwab. G.O. and others. Elementary Soil and Water Engineering.
New York. NY: John Wiley and Sons. Inc.. 1965.

Shomon. J.J. and others. Wildlife Habitat Improvement. New York.



NY National Audubon Society . 1966.
Smith. D.M The Practice of Slsiultur. New York. NY. John

Wiley and Sons. Inc., current edition.
Snedigar, R. Our Small Native Animals. Their Habits and (.'are. New

York. NY- Dover Publications. 1963.
Snelgrave. A.K. Opportunities in Geo logs and Geological Engineer.

ine New York. NY Ut...ersal NIA's/tine and Distributing Corp..
1970.

Sod Conservation Society of America. Planning and toning for
Reiter Resource I sr Ankeny. IA: The Society. 1971.

Soil Science Society of America and American Society of
Agronomy. Soil Sure.i and Land l'se Planning. Madison. WI:
The Societies. 1966.

Stallings. J.H. Sol' Use and Improvement Ftwiewood NJ:
PrenticeHall. Inc.. current edition.

Stern. A.C. Pollution. Volume i. II. III. New York. NY:
Academic Press. Inc.. current edition.

Stoddard. L.A. and A.D. Smith. Range Management New York.
NY: McGraw-Hill Book Co.. current edition.

Sturgis. A.1-, Parliamentary Procedure. New York. NY: McGraw-Hill
Book Co.. Inc.. current edition.

thatcher. 1.C. Forest Entomology. Minneapolis, MN. Burgess
Publishing Co.. current edition.

Tisdale. SI and G.E. Nelson. Soil Fertility and Iirtilizers. New
York. NY MacMillan Co., current edition.

I nee. U.S. Forest Conservation. Tacoma. WA: liolecombe !louse,
1965

Trier. D.S. Forest Conservation. Growing the Forest. Tacoma. WA:
Holecombe House. 1965.

U.S. Department of Agriculture. turners Home Administration.
Handbook of Outdoor Recreation Enterprises hi Rural Areas.
Washington. DC: U.S. Government Printing Office, 1966.

U.S. Department of Agriculture. 10rest Service. Campgrounds for
Man) laity% Research Paper No. 1NT-6. Ogden. UT: Inter-
mountain lorest and Range I:spent:mu Station. 1973,

Fireman's Ilandbook. Washing-
(MI, IX, Government Printing Office. current edition.

Purest Recreation for Profit
Agricultural information Bulletin No. 265. Washington. DC:
U S. Government Printing Office. August 1962.

Introduction it, the Funda-
mentals of Fire lichatior Washington. IX': U.S. Government
Prtnttnr e. current edition

64

Vational Fire-Danger Rating
System. Washington. IX: U.4. Government Printing Office.
current edition.

Ilahrtat Improvement
handbook. Washington. IX' U.S. tiovernment Printing Office.
current edition.

U.S. Department of Agriculture. flow to Manage a Trout Farm.
Waington. 1X U S Government Printing (?tike:. current
edition

. Restoring Surface-Mined
Land. Miscellaneous Publication No. 1082. Washington. DC:
U.S. Government Printing Office, 1968.

. Soil. The Yearbook of
01=111INIME,.

Agriculture. Washington. DC. U.S. Government Printing Office.
1957.

. Water. The Yearbook of Agri-
culture. Washington. DC: U.S. Government Printing Office.
1955.

U.S. Department of Health. Education, and Welfare. Office of
Education. Water and Wastewater Technology. A Suggested
2Year Post High School Curriculum. Washington. DC: U.S.
Government Printine Office.

U.S. Department of Health. Education. aria Welfare. Public Health
Service. Air Pollution Measurements of the National Air Sam-
pling Network. Washington. DC: U.S. Government Printing
thrice. current edition.

Environmental health Practice
in Recreational Areas. Public Health Service Publication No.
1195. Washington, DC: U.S. Government Printing Office. 1966.

11.S. Department of Labor. Manpow, Report of the President.
Washington. DC: U.S. Government Printing Office. 1971.

U.S. Department of the Interior. Construction Costs, Operational
Expenses, and Methods Employed in Fish Farming.Washington,
IX': U.S. Government Printing Office. current edition.

Surface Mining and Our En-
vironment Washington, IX': U.S. Government Printing Office,
1967.

Wall. S. A More Effective ETA. Danville. IL: Interstate Printers and
Publishers. Inc.. current edition.
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SELECTED LIST OF AUDIOVISUAL AIDS
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-1161.. 1 61 Mak.' . OW% lake a over. add sewage.
chemical.. heat. . and lieople who 4111141 care MIK,
liotft i% it made clean again I iin. 16111111. ochre. 27 minutes.
%.111: S310. rental S15. NM' 1 dix.ithinri Interprise.. Inc.. 3t1
Rocketeller Moir. New 1 ork. Ny

"Icrit!Jilill! I lie I It% W.1." !so ( toLer. 111.2 MAW. Imicift
,fi U....a and .1i-inkier type ifs-4%1110n and 4lh.iiiialee% I/I
&Mt!!! ill. electtico. 65 name.. color mounted
Aide. SI ilm.trip 57.50.*

"It'. lour Deciaon (lean Water." %muted tgure. %how the
had,. diriasieri.n.. to polluted water and how water treat-
..:n: ;ams orerrte. I dm. 1(.111111. 4,4411. 14 minute... t tee lan.
.A..ocuta. I Inc.. Regional 111111 Centers. 600 tlrand
Avenue. Ridgetk.161, Ni 0765 7 ; 5t1I 11111p.ive Avenue.
1.44.1ild. II 6525. 324 11-e..1tUre Oakmont. PA
t 3119.

"River !dn.} tWve. I he.- Introduetion to water pollution and
wastewater treatment. I. din. itiutni. color. 21 minutes. free
loan. Shell 1 dm . 450 North Meridian Street. India-
napolis. IN 46 204

"I hi. I and w our. Show. how Lind-water re.ource% are rebuilt
and strengilmied .1% indiV WWI% .111d com munitie. utilire
cut and t6..e hint al help through the Agrkulturat Conwivation
Program. t tint. 0410r. 2$ 114 minute.. wrviee durge.

"rater." I Wletre% the etheth' and pracmal the of water and
encourages wir use and reuw. t dm. ifimm. color. 27

:mimic.. tic.. loan. Modern talking Picture Service. Inc.. 2323
New Hyde Park Road. New Hyde Park. NI. 11040.

"Water Reutui.etulne..." New York State'. coordinated water
re.ouri.e, pitigr.nu. I I it% I (Ini m color. 20 Minute... late 52110.
rental S15 Stuart I inky . 1428 Man.Iteld Road. i all.
Church. .% 22041.

-Watzr. I rant I he %lountam." Show. u. how the %now surveyor
measure. water content in me %now and determine. what we
tail eye,. t when the %now melt.. 1.11m. limn. color. 20
minute.. %emit.. &barite.'

"Watershed Protect. 1 or Prote:tion and Profit ..1 2M. 14.-

scribe. how 'proper comervation practice. can greatly lunit the
ravage. .o un.ontrolled water and at the same Hine nuke
additional water .upplie. available. 55 frames. color mounted
slide. . tilmorni *

WI 1.1)1_114

"Hie 1,a.nc Manatement Pul-lic I amt.." No, I 59. I splain.
where dittetent %peck. of wild animal. are found and how
mt.t big ga:ite Jnmtal.. espct tally deer. are making %wady
Increase in population through the work of conservation
oreontratin.. 79 frame.. color mounted slides 512.511. film-
.trip S$.31)

-Bud. of Nev." No. C-178. the role of sonic bird. of
prey in nature and des,.ribes tdentifyme charatertstics for
several .petit.. 51 frame.. color mounted .!Ides S12. hinwirip
56.50."

"%Irking PLoter a.t. of Animal I rack.." No t'.114. 1 his .terhy-
.1cp presentation %how. what m;iterral. are needed and how
they should he used Ns make good plater cams of animal
tracks. tros. t,Ior mounted slide. SI 1. filmstrip $5.50.**

"Pattern. &if f lie wild." I tirough the eye. of a Wild fox. you we
that the sit a titre.( does not merely inhabit a !MVO,
hut is a part III it. strut.i him. I6nun, color. 26 minut....
service charge.

('7

"Sharing t our Land W oh Wiklitte No. 177. Shows how soil and
water cony:nation inasuses benefit wikilite on 60 peivent of
the Lind area in the United States. 58 Haines. 1.61161i mounted
states St 2. Ifitinar ip $6.50.**

"Some (ionic birds of North America." No. C-172. Describes loony
of the must popular game birds in lin% country and give.
IfliOf mation to Iwip IMMO. and farmer. attract them to
!mining oleo.. 4$ Maine., color mounted slide.111.
55 50.

e Stare Ions Land." this is the story of how conser vat ion
practices tiring beneficial wddlite back 161 the Safi!.
If-tiun. whir. 14 1/4 minutes, unite chatge.*

"WikJlife Ior All." No. ('-175. lin. conservation story tell. +time of
the benefit. of having wildlife live aiming u.. 40 frames. colt'
mounted slide. S11.50. filmstrip 55.50.

MISCELLANEOUS

**Agricultural Science Protects Our hwironnient." No. C-140.
(describes new ways of coping with problems developing out of
increased population and indu.trialization. 49 frames. color
mounted slides S8. filmstrip $5.50.

-Careers in Natural Resource Management." Describes typical jobs
in fish. wildlife and outdoor recreation. 53 frame.. color
Ithmnlevl sale S7.95. Vocational ducation Productions.
California State Polytechnic. College. San I ins Obispo. ('A
93401.

"1 coliigy and Agriculture. Multimedia kit including live full chn
filmstrip.: illustrated fihnstrip script.: narration or recorded
reel tape. or cassette: overhead transparency 'flamer.; te.oure
Manual tor teacher or student:and .uppkinent al booklets from
leading conservation organizations. Vocational 1.d walnut Pro-
duction.. California State Polytechnic College. San Luis
Obispo. ('A 934(11.

"It A ... I:Oeilc on 1.116." Proient. the full story of the National
1.1-A convention including a personal appearance by President
Nixon and the American Royal livestock Show and parade.
111m. 16niiii. color. 25 minutes. free loan. Venard I. dins. lios
1332. Peoria. IL 61601.

"Applying tor a Job." Highlights the problems and attitude. of
young men and women on their first job interview. Draniatii.es
mistakes made and how to correct them. 1 dm. Ihnim. color.
11 minutes. sale 548.50. rental 57.50. National Audiovisual
('enter ((GSA), Washington, IX' 20409.

-11r.i Joh Interview." Strewing useful ie.:in/tin:. for Vietnam
`.eteran. to use in job interviews with promicetive employers
an,t illustrates the possible ,t: in of military training to
civifian j hs. Film. 16mm. in minutes. sale 56$. rental
$IO. National Audiovisual Center (GSA). Washington. IX'
20441.

IJ.S. Department of :i.teillture film avail:ode tfrom state
film libraries. Write Motion Pi, Wk. Semce. Office .11 lamination.
U.S. Department of Agriculture. Washington. 1)C 20250 for
locations of thew knitting Irarie4..

**Available from Photography ()lite': of Informa-
tion. U.S. Department of Agriculture. rshington. I K 20250.

***National Association of tns-Avation District.. tnviron-
mental him Service. P.U. box 855, Leagt.e City. .1X 7 75 7 3 .



Appendix C
SELECTED LIST OF PROFESSILNAL AND

TECHNICAL SOCIETIES AND ORGANIZATIONS
CONCERNED WITH NATURAL RESOURCES

A list of math pr.novatitnal and t* finis al sit reties and
.1%4h 1.111011 Ants cnwrvation and the natural resource.
an tk 1 stourLe tmtrut-Itonal information and reference

data The kompendiuni 1hich follows is not a complete listing;
inclusion does not ottpl% spes.s.11 approval; ctiniworl joys no1 imply
divappittv.il 01 an mearnialhat 1thicalors and students desiring
intomiation trout the 4,tottirAtkins may address nitwit-les to the
cetutiVe sCtfetart at the address shown

AIR POLE trl ION (11N11(01. ASSOCIATION, 440 t ttth Avenue.
Pittsburgh. PA 15213

A MI RICA'S t ()MAU ON St M/ENING AND MAPPING. 733
15th Street. N.W.. Washington, IX' 215/05

AMERICA% 1ISlt# P.11.S SOC11 IN, 140 Washington Budding.
15th and New York Avenues, N W.. Washington. DC 20005

AMERICAN ORES! INS1111111-. 1535 K Street. N W., Washing-
ton. IX' 20006

AMERICAN EORI SI PROM:CIS I \DUST RIES, 1816 N Street,
N.% Washington. 1)( 211006

1111 AMERICAN I ORE Si RY ASS' -CIA I ION. 1319 18th Street.
N W .Washington, IX' 20036

AMERICAN G101 ()GU Al INS III El 22111 M Street, NAA .

Washington. IX' 20(137
AMER lc AN 6101111YSICA I UNION. 21410 Pennsylvania Avenue.

N.W.. Washington. IX' 20017
AYH-BRAN VI I. of PLANNEITS.117 150 Street. N.A.,

1-1.14,inetitn, IX- 200415

AMERICAN ME 1E01101061CM SCI1.1 Y. 45 Beacon Street.
Boston, MA 02105

AMERICAN Pt 1R(ILI UM 1551111.11... 1271 Avenue of the
Nee. t ink. NY 1041

ANTI RICAN ME PV 001) ASSOCI Al 01%. 605 1 bud Avenue. New
York. NN 145116

AMERICAN SOCII 1 t 01 P1101(C/RAMMI. IR Y, f.44 I ceshurg
Pike. I 411. t'hurt..h. %'A 22,44

AMERICA:N WATER It ESOIRCES ASSOCIAIION. P.O. lio% 434.
Urbana. II 618111

AMERICAN WATER WORKS ASSOC1A I ION, 2 Park Avenue.
New York, NY 10016

ASSOCIATION 01 INIERPRE ME NA ILIRATISI S. 1251 E.
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