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ESTABLIStiING PRIORIT IES f (l! ACQ UIRING
NATlJlAL RESOiJlCE S OATA PARA."IETERS

1 IMTROOlUIOH

B",e 'kg n:llJ nd

Till! eeee to use f"l1 )' the lIat"... l re scu..ces Oil U.S. A...y I l'I sU l h tl ons is
~~ing mg"e eruei ",l . Tr.i ning to ••i l'l t .l n lIi l it• .., red.dilleSS ",nd "'dv,,"need
we.pons sys tl"lls • • nd 1I0,.l1lt<ll"Y "W of laMs d. ccc.:p .ni ed by • re(\ue tion in
new l <ll n(\ <IIequls i ti on pnDvl de I ne..e<lls1l'lg pr e ssare to lIa""'ge r-esou..ees e f fee·
t iv e1y.

Presently, seve ra l o f f ices on . n A.-my In s t<llll .ti on m.nage nat urd. 1
eeseeec es , The U.S. A...y Cons t r uc t io n Engi neeri ng Resur-ch L.bor d.tory (CERL)
is CMduc t i ng n'wd.reh on se verd.1 aspec ts o f na tu eel r esou..ce s lII<11nagenlent, l nd
h. s he lped A...y Ins t . l l.tions c~p l y wi th AR lOO·1 by devel opi ng e~ tens i ve

lII",nd.ge-ent p..og r",~s, ~de1 s, . nd sys tems ( fo.. reports on CERl ' s p..evl ous work,
see per t i nent ..efe rences, pp 11.36) .1 The Of fice of the Chi ef of Ellgin ee ..s
(Del) asked CERl t o pursue r esedrch on coordi nat i ng .n(\ ~ak 'n g more ef fici ent
the efforts of the vaetous ill s t ~11ati on off ic es ..espc nstb ie fa r- natural
r eso urces .

Thi s r e por t pr ovi des th e natural resources managers on Army I ns t all at tcns
d si ngle l is t i ng of t he data p."dmeters needed to prope r l y domi nister th e
areas of bui l di ngs and g..ounds , f i sh dnd ..t I dl f f e , t rat ntnq , f o..es try , outdoc r
r ec- eert cn , . lId agri cul t ural cutleese s , This lis ti ng is so detd iled tha t
i ns tal l dt lo " and ec osys tenl spec i f ic i ty .re major conce r ns. The p......eters are
ran ked to i ndic ate t~e or der "" ,,"I ch they should be dcqui red.

Ob jec t iv e

The objectiv e of tn ls stlldy ... s to develop a c-eceec-e . l1 Ow t ng e ffic ient
gd. thering and d iss~ i n.tion of envjro~entd.l data for .d.nd.ging ndtur", l
re-SOUf'Ces.

"PprOd.ch

~c h of the I nformat i on In this report wa s obtai ned fro- pr ofessi on.ls
wIlo are ac tudll y re"POnslble for _a intai ni ng <lnd lIanagillg succf'Ssful prog r...s
i n t he i r r e ..peetive u ea.. of e~pertl ..e - - e .g ., bui l di ng.. and ground.. , t r a in'ng. f ore..try . CERl n ked ed.Ch of t he se indivi dual'> to devel op ~ lis t o f dat<l
p. r~e ter.. for na tural reso"",e... C[ Rl t hen ..yn t he slZed tht s t~fo~a t i on d. nd
return ed a ,u s t e .. l Is t to eac h profe sstc ne t , ~o ra nked al l p. r_elers to hel p
estd.blhh the 11llportdnce of tile V<lrl ous t ype s o f e~v i romen t d. l dd.td.. The
pan'nete r- s were rdnked on t hree polnt s : (I) durdtio~ of usehlness -- how
l ong, in rel ative terms , Is one piete of i~ fonma t ion use ful before it has to

t nvi ro nmental P.-otection dnd [ n ha nten~n t , Army Regul at ion (AR) 200-1
rOf'pa rtment of t he Army [OAl , 20 Ja nua ry 197B) .
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be ~cquired ~g~ i n; (ll need -- now essent i ~ l i s this piece of info~ation t o ~

successful m~nagement progra.; and (3) availabi lity -. under no~al condi t ions
has tni s info~at l on alneady been col lec ted, i s it avail abl e in the litera
ture. can it be purchased, or wil l it take a new effor t to acqui re? CE RL t hen
c..plled thi s i n fO~<Jtion <J Ad es t <Jblished r<Jnkings eesee on t/'le illlpor t <J 'Ice of
acqui r ing each va r~eter.

The specifi c areas of b ~llding and grounds. f onest ry. f ish artd wi ld l ife .
t ra illill9 . agri cultural out leases . and outdoo r rec",<tt ion are covered. arcnee
logi cal and cul tura l re source manag~ent fall s within the scope of t hi s report
sillce 1t tnteeteces i n some way with .11 of the discussed anoa. It is not
Incl uded in thi s re port si nce it Is not a renewibl e resource and requ i res
separate nandl ing .

Holle of Tecllnology Tr<tnsf er

It is ant i cipated that af ter f ie l d testing. the procedures outli ned in
thl s re ccr-t wi 11 be used to prepare Department of the AnIlY handbook s on
s t ate·of· the·ar t methodologi es for envi ronment al data col lec tion.

Users of the R..e port

This report ..il l essts t those in stallation employees in the Di vi sion of
Pla nning and Training , the F<tcillty Engi neer and associ ated pe- rsonnel. a nd the
personnel re sponsi bl e f or out door recreation in G-3 . Th e report ..11 1 hel p
coord inat e t he wort of the various i nst al l at ion natural re sources ma nagers and
i s direc ted to al l personnel under the se progra.s .

8



2 US£R PROC£ OUR£S

HIts repor-t dUIs with the a.-eu of nat~ra l reseerces . andgBlE'nt tllat a-e
re pr-esented by fort' stry. f ish .nd ..Oolite , buildings a nd gnl1,lnds . t r. ln1rlg .
out door -ec reaetcn, and agri cul t ural outluse s. The areu • re loosely defhed
as fol l ows :

(1) Agri cul t ura l Outleases - - Ac t ivi ties re l ated to the l easi ng of A~y
cont rol l l'd h nds for the purposes of grazll'lg or croppl 'll}_ Incl udes badgrou'ld
In fo~at lon needed to devel op an outl easl ng p rog r~ as ~I I as devel op tnt
lease i tse lf.

(2 ) Build ings and Ground -- Activiti es and i nfo",ldtion required to prop
er ly manage those parts of an Insta l lation tna t are moder ately to heavily
developed. Th i s ..oul d include most of the cant onment Hed d§ well as t.rens 
portat i on eoures and ot he r manicured or den-l oped non- centorment. areas.

(3) FI§h and Wi l dl ife •• Act ivi t i es and Info~.tl on re qu ired to • • ndge
s port f i shing . od hunt ing prog r~s. This weal d include s trea~ , r i ver. l ake,
. nd pool .anage.ent . stocki ng progr,.s . wi l dl ife food pl ot§. quota dete",lna
t1on, and harv es t cen§or ing.

14} Fores try - - Acti vi ti es and i n fo~ation .-equired to opera te a fore st
I14nage-ent prog r. t hat .1 10W§ opt l.... use .nd utl 1inti on of t cre st
re§ource§. Thl § ~ld Incl ude I n fo~.l i o n on 1.nd OW"ersh ip , fo re§ t , soi l .
and c l l••t i c lnfo~.t l on. a§ we l l . § cont r.c t , protecti on, . nd sl l vl cu1 t ur. 1
Infonut Ion.

(5} Ou t door Recreat ion -- Ac t iv i t ies and Inform.tlon for the success ful
pl anning .nd m.nagement of outdoor rt'c re.t lon t o ensure harm ony with the phys
ic . 1 envi rOnMent , satis fy t ne leisure l'I eeds of t he ~sers. al'ld justi fy t he
l l'l ves tment i n provid ing rec reat ional facilities and opportun i t ies. Th i s
i ncl udes cant onme nt and non- cantonment based recreat ion dS wel l as milit ary
personnel, ci vili an personnel, and the publi c.

161
training
tra ining

Trai ning -- Activ ities and Info",at l on related to t nose aspects of
t hat deal di rectly with t he f l l'ld t raini ng .\s§ lon. ASpI.'ct s of t he
.I ssi on that do not af fect l and use were not consl derl'd .

It Should be rePe-bered tha t any s)'s te- of ra nk l~ or pr iori ti zat ion th at
assigns f i nite numbers t o qual itative values aa)' prod~e bias. This s)'~ t~ Is
only -eant as general guldance . and within this S)'H I'II t ~e . anager . aU ng the
final dl'Cisi on on da~a acqui Si t i on sho~ l d t ake otne r ~nquantiflab ll' fact or ,
Int o consi de ration. For e~ ..pll', fo re st ry programs at dese r t )' For t Bli ss ,
K r ubby Fort Itoo<!. and heavil y ti.beTl!!d For t Benning shoul d havl' d varyi ng
eff ect on t he end resu lt of pri orltlzdtion .

9



In Appendh A. t he p.J r"meters aT'(> div ided 1I'I to 15 gro",ps le.g.• soil
parameters. cli.ni c par...e t ers ] d~ defined . The defi niti ons ",il l help sho
~aPdgers i n one aT'(>a -- e.g . • trai ning or fore~ try .dnageaept __ ro", other
a~dS . ay be dble t o ",se tpfo~ation a~o",t d given parameter. The def lnitiops
synt hes ize responses of tt.e personne l asked to l is t dltd deftne all paralleters
rt'q", ired to .afldge tee specifi c nat",~al eescuece in tIleir dl"ea of e~pertlse .

Accc.panying ~st of these deftniti ons 15 a bri e f e~planation of the ptl rpose
and use of the i nfOnlla tton. All pendh A wu ..ant t o be t ~ or(Mjgn but wil l not
"'Kessari1y include all p.i r.-et e rs ; t t i s I"easonable t o ecpect th at sc.e t t ees
have bE'(' n e~c1uded dlle to the enonllous var iation . i t hi n the IJnl te<! sr et es arld
i t s auillb1e nat",ral resccrces . The user of this repor t sho",16 e~.iJ'le

AppendiA A cl osely, add any eAc l"'Oed par.-eter thdt Is cr i t i ca l , and delet e
any whict. 15 not rt'l evant .

Ttle ranki ngs of the data par.-eters {Append l. Bl .nIl al l ow the ",ser t o
ga"'ge th e ~ost illportant t tems . The nat llra l eeseoeces profess ionals pdrtici
pat lng in thi s s tlldy ranked each pardllet er on t hree poi nt s, as i ndic ated In
Iable 1.

1. Duration of ",sefulRl'SS : The rej atrve length of ttr"e one piece of
infonRation is aHil abl e. Data t hat must be continuously gathe red rece ived a
l ow ra nki ng val ue of 1 (e.g. , wa t e r qual i ty measurement s t hat mus t be done
weekl y or dail y). Da ta ec cut red annual ly. such as the popula tion of deer for
f i sh and wi l dlife management , recei ved an in t ermediat e val ue of 3. whi le
Informat ion t hat is acquired only once, such as t opographic ~aps. recei ved a
value of 5.

2. "Ieed: A measure of t he rel at ive tspcr tence of a >'d- r tl Clllar piece of
information to t he operat lo... of d s",c cess f ll l r1dt llral resources .arldgeme... t pro
gr am In eac h specif ic are e . The ru ki ng wdS .gain bdsed on • slldl ng scale of
I to 5, "'i tn 1 reoresent t ng a par..etee 14' i cll ..cuId be nice to kno.o but not
c ri t ical to tnat specif ic progn•• and 5 repreS('nting • paramete r ..nich, i f
~ot known . woul d severely af fect the success of tne .a....ge-e~t prog r~.

J. Avai lability : A . e.sure of the l iltellhood th.t I. ptece of info..... 
t ion "'i ll be readily av.ilable . The r.nktng for th is cat egory ..as based Ofl
t~e profe ssional 's opi~ t o~ about tne ge~eral avai l ability of w.~ t o~ s d. t . on
U.S . "'~y installati ons . On tbe sliding scal e, a 1 t~dl cated th.t th e infor
~ti o~ defi ~ltely wo",ld ~ot be . vai l abl e .nd wo~ld ~ave to be Obt ai ned throug~

basic re searcn•• 3 ....ant th.t the Info....ti on should be . vail ab1e and in WloSt
cases would only have t o be l oc~ted•• n~ 5 indi cated that the Info....ti o~
Should be In hand.

The t abl e for lnstd l l at ton-specif ic pr ior it ies {Appendt~ t l .nIl probably
be the most usef",l section of thi s repor t . Host Inst al l ati ons alreddy hawe
very capabl e profess ionals ~an.gi ng the var ious n.turdl reSo",r(es progra~s.

These profe ss ion. l s should be able t o rank t he li st of parameters, t t.us g iv ing
t his tool added streng th by maki ng i t Mo re spect f ic to the tr instal l.tion .
Once each gro up of ce reeete-s is r . nked , priori t ies ..Hh1n groups can be esta
bl ished and a coordin. ted effort begun t o obt ain the most pe~ttnent i nform. 
tion. A secondary p~oduct of th is procedure "i l l be the ra nked sectio~ on
avatl abtlt ty , If ~ person frOlll one off ice ranks the per-enete t- • 5 (i ndic ati ng

10



h bl e 1

Rating Table

Ourati on

1. Data that !lust be cont i nuousl y monitored on at lea st " weekly b"s h
to be effective .

z. o.,ta rt'qul ri ng acquhlti OJ'l.~ t han once a yea r t o be effec tive.

3. o.,u r1!'qJl r i ng an'lual aCqlJ.i s lti on t o be effec t lYe.

4. Da U requiring 4Cquh ltion once eyery few ye","s t o be effec t lYe.

';. O"t" ... l ch once acquired would never nave t o be ",,,, t he red eqetn .

"'C lOd

1.
gene ra l

l n fo~at l on not pertlnent to .anagement but -aul d be info~atiye "'t a
tev et •

z. Info,.. . tlon .tI1 ch coul d re duce the t ot.l l' ffec tiv ene ss of • • "n . ge
-ent pr09 r~ but not noti ce.bly .

3. Info"..at ion oI1lch would reduce the totdl e ffect iveness of a lIan. g<"
ment progra'" but onl y "'inl .. ,,11y.

4. InfonMtion wh 1ch would not t erminate a managem~nt program but "auld
significantly r educe ih e ffec ti Yeness .

'; . Info....atlO'l .... i ch the lad of would te".I nate or render totally inef
fectlYe '" .anage-ent Dr ag .... .

Avail.billty

I n fo~at l on definitely would not be dvailabll' dnd woul d hdve t o be
obt " l ned throug" bestc r esearch .

2. Informat i on woul d be partt,,11y available . nd would requ1re some addi ·
u ceet reseerch .

3. Informa t i on Shoul d be av"ildbl e .nd In 1I0St c .~s would only nave t o
be loc at ed.

4. Info....tf cn shoul d. be .vail able and i ts loc. t lon Is known .

';. Info.....at t cr Is i n hand.

11



he/ she act ually has the info l'Tllatl Olll, a ll areas ra nking It less ttldn f ive "I ll
know where to fi nd the I~fonaat l on eas i ly.

[s tilb I iSh~ Pri ori t Ie..s.

A general procedure for se t l l"9 prior ities 15 pr~sente~ i n tn ls section.
The professionals particl~tl~ In the list i nq, defin ing, anj r4nkl ng phase of
this s tudy "e re ask~d to ran~ eaC h par~ter accordi ng to the ir opinion of tn~

average si t uation on U.S . Anay i nst all at io ns . This apprOfcn has obvio us oraw
b. c~s because the natu ra l reso urces covered by th is report .re quite di verse.
Establ i shi~ pr iorities so generally "i l l be _os t useful for installati ons
. I thout a compl et e , e ~ pe r l e nced st.ff to ha~l e . 11 aspects of natu ra l
resources OII anagl'll'ent. In such cases , th i s repor t .,1\1 be vallWole fo r: II I
docUlllentinq Ute . aj or overlap between h fOl'lllat ion required to III ' Mge al l
n. t ural resources; ( l) f. i llarlzing the user .,Ith t ~nai nology, Its meaning ,
and its us~ in are.s of natural resource management th at are not part of
his / her .re.s of e~pert i se ; (31 providing a coordinat ed approach t o reduce and
el im i ~ te repet it ive and unnecessary data acqui si ti on; and (4 j es t ablishin g
for an i nstal lation the orde r i n ..n i ch natura l resources data Should be col -
1ectec ,

To use th is repor t ef fic ie nt ly, personnel fir st shoul d ex a~ l ne Appe ndix
A. From th i s li s t, pa ramete rs t hat appear to be re l evant t o the instal l at ion
shoul d be chose n. (Obvi ousl y t he user of thi s report must be famil ia r with an
Ins tallat ion and It s resccrcea.I S(J'11e parameters or areas or managemen t ney
not be needed. For exenpt e , ta nk/i nfa ntry training is not conduc t ed at ammun 
iti on pl ants , and fores t ry " Ill nat be appropria t e on an Install at i an such as
the Wh ite Sd nds Missil e Range. Jf the re is a cuestt cn about ,,"ether a par-tt c
ula r pa r~.eter shaul d be af conce rn, t he discussion in Appe ~d l ~ A s haul d pro
vide e noug~ informati on to sol ve the probl e- .

WIlen tne use r has a li st of par.-eters of . djor conce rn, he/ She pu lls
f r . the tabl es in A;:Jpendix B all those pa r• eter-s and their r. ~ ~l flg S. The
user then goes t~rOU)~ t his l ist and ~ov es al l par.-eters i n his / her posses
sion. For e• ..-ple , lIIast 'll<lllolgers will eave topog raphtc .aps , aerial photo
graphS, and soil su..... eys an tlalld. \lel t, t he use r .a~t' S <l liSt of tile reeato
Ing p<lr.-eters raflktd 5 In tilt' avai l abi l i ty col um n, and organizes these by t he
~atura l resource area t hat aught t o have t he Infar-.atlon. It ..; 11 bt' neces
sary t o obtal ~ t hi s i nfo r-.att on, or at l eas t ver i fy i t s e~ls tence and i ts
source , before pro<.lreS5I~ ..eh furthe r. On ttH1 fina l l iSt ..I ll bt' pa. r_ters
that the user does not have or does not k~ow wne re t o find .

The nelt s tep i s t o arganl le t his
t tle ra n~ i ngs presented in Appendix B.
cont ractars to col lect i nformat ion for
15 pa ra-e t e r groups .

final liS t of
The use r then
a ll rema ining

data par4llle ters based on
should be abl e to hire
It e.s under each of the

Far ease in el plana t lan, we .,111 a ss~e th at the fir st several steps
e lillln<lted none of the dat a para.eters and th at all pieces of \n fonll4Uo n II US t
no.. be acqui red. Th e li sting is thus t he sarn e as tha t in Ap pendi . B.

The mean ran~i ng far each qroup of data paramet ers shoul d be det e rmi ned.
Th e results fa r Appendix B are li sted in Table 2, and the graups are ranked

12
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4~cord ill<:l to th" , r ,.port 4nu". Th. t h. given t tl... <j,one r.1 Info.... Uon 1n
Ap pendix D. 1t is .ost 1_po rtant to obt ai n Te rre~t ri . l N4tura l Ab ioti c dat a .
tnen S01 l . Aquatic ~atura l Ab1otic. tli. at ic. e tc. The average ra nki ngs we~

tes t ed using a t -test of . eans to veri fy tnat the m¥an rankings ....~ not si g
nif tcdntly dif fere nt ( i .e •• d1d not repre sent different ent it1 es }; the ranking
values can be used for c~pa r1 son.

Within eecn of th.. parameter groupings, another ranking syst,'lII exists
(Table 3). On ce It has been dec ided t o acquire informati on on a spec1f tc
grouping . such as c l imate. these 1nte rna l ranklngs can be used to determ ine
t he pr iorlty with in each gro llP alld can hel p espec ia lly if funding level s are
not suf f ic1ent to obt at n all the infO ni at lOIl.

Table 3

Rankin gs for tli.atlc Para~eters

Ranki n'1

ez

"16

"14
13
rz

"10
10
65
64
63
60

"ss
se
51
51
56
55
55
53
50..
ea
40

Parameter

Prec ipitati on IDl strl but ionl
Prec1 pi t ation {Type}
Sunlight Durat ion
Length of Growi ng Stuon
Prec ipit.tion ("OIont)
'. illds
Fros t Free Pe riod
StONIS
Snowfal l (Mo nt hly)
Ai r Temperature
Snow Acc~ulat i o n

Snowfall ( ~ uAlbe r of Ddys )
Humid1ty (Seasonal Patterns )
Me.n 1l"''1I ber Ddys t loud t oyer/Mo nt h
~ind ~I ll Factor
Th underst onl Patterns (Freque ncy)
Ef fect of T....perature [x t re-es on Equ l~ent

Effec t of St o",s on Equi p-en t and Tra nspor t at ion
Sola r Rad ia ti on
Evaporation and Transpirati on
Hum1d1ty (Daily Pat te rns)
Effe ct of Temperature Extremes on Transportation
Per Month Freeze-Thaw Transitions
Degree Ddys He.tin'1
Degree Days CooH Ill}
Vi si bility Condi tions
Al ti tude of Clouds

\.



3 ESTABL ISHING INSTALLATI ON-SPECIFIC PRIORITIES

Mo st i ns tall ations will have sta f f members with the expertise t o deal
with eac h of th e si x nat ur al resources areas spec i ficall y covered in thi s
report: buil di ngs and ground s, f ish and wi ldlife , fore stry , agri cultural
outt ease s , train i ng, and out door rec re at i on. If the expe r t ise t s ava ilable to
cove r all of these areas or only part of t hem, the data pa r ameters can be
ranked so th at they deal wi th pr oblems th at are spec ific to th e installat i on,
as we l l as with t hose t hat a re genera ll y foun d. To use a mo re specific
approach in est ablis hi ng prio r ities f or data acquisition, t he foll owing
approach shoul d be used .

1. The re spons i bil ity for eac h are a of natur al resources ma nagement i s
to be assi gned to a per son wi t h t he expe r t ise to pr ope r l y handle t hat area .
Al so , some a reas listed may not co nce rn t he install ation and should not be
conside re d. Eac h pa rtic i pant i s gi ve n a l i s t of t he data parameters and th ei r
de f i niti ons ( Appendix A) . Pa r ticipa nts l t s t parameter s pe r ta i ni ng t o the i r
parti cular a rea by del et ing t hose t hat are irre levant and addi ng any appr opr i
ate to th e area . De f initi ons shoul d be written so th at addit ional parameter s
will be underst andabl e t o people working in other a reas . The coord i nato r fo r
th i s pr oj ect co ll ec ts th e revi sed l i s t s and def i nitions and organi zes th em by
addi~g t o or delet i ng trcn t he mas t er list i n appendtx C. (A blank ma trix
wh i ch ca n be re pro duced i s inclu ded in o\p pend1x C.)

2. Matr1 ce s w1th t he i nstallat ion-speci f ic parameter s are returned t o
the origi nal part i cipants . who r ank eac h paramet er on t he sl i di ng sc ale of 1
t hr ough 5 for dur ation of useful ness . need . a nd avail abil ity I see pp lO-Il} .
If some areas of conce rn cannot be ranked for t he spec i f ic 1ns t al lat 10n. the
informat i on in Appendix B s hould be used.

3. The ranked matrices a re retur ned to t he coordi nator and transcribed
on one mas ter matr ix.

4. To complete t he process. t he guidel i nes expla i ned in EstabliS hina
Pr iorities shoul d be f ol l owed .

15



u CONC LUSI ON

rn ts repor t h.ts e~plll i ned pr ocedures 0511OO n9 Aowy i ns U ll dt io ns to
gdl t he r din<! di<;s!"III indlte envl r o""f>nt dl l In formdt i on etf t c t ently , ~eC if iully.

t he repor t hdS de fi ned ddt dl p<lr~~ter s required for pro per ndturdl re sources
_dlldlg_n t i n the a-eas of 0 1 f ish .In<! wil dlife; (2 1 fores t ry ; 0) dgri cu1
t urdl ccr t eese s ; (4 1 OY t door recrut ion ; 15J tr<llning ; dnd (6) tl\l i ld l ngs dl nd
gro unds . Techni ques nave eeee descr ibed f or est<lblhhi ng priori t i es ' '' 0119
p.r.Jllleters by r"nki ng e<lth Oil t ile bnis of tl1e dur <ltioll of usefu11'1e ss of a
pi ec e of in fo owation . th e ~d to have the illfo~<lt i oll " ' 111 the avai l abi l ity
of tile ill fo~ation _
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LIST (f INF IllMA TlON SOURCES

For addresses of many of th e agenc i es l isted below, see R. l acey, H. Bal
bach, J . Fi t ti pal di , ~ndium of Administrators of la nd Use and Related Pr o
rams , Techni cal Report ~40/ADAOS1226 !U .S . Arrnyronstructlon rnglneerrng
esearch l abo ratory [ CERl ] , July 1978).

Agri cultural Dutlea se s

O!Jtaininu Data /-'aT'amet eI'''

l. Cl i mat ol ogic al Data can be Obtai ned from th e Env i r onme nt al Data Serv t ce ,
Nat i onal Climati c Ce nte r, Nat i ona l OCeani c and Atmospheri c Admini stration
[ NOAA ], Ashevi ll e , North Ca ro lina .

2. Cooper ati ve Extension Service.

3. Na tional Range Handbook: (SCS, USDA , 1974), wi t h l oosel ea f updates.

4. Nat i onal Range Handbook , NRH - l (SCS, USDA , Jul y 13, 1976).

5. Ra nge Plant Ha ndoook: (Forest Service, USDA, 1937).

6. Local Soi l Conse rvat i on Service .

7. So11 Surv ey Man ual, U. S. De par tment of Agriculture (USDA) Handbook: No . IS
{Burea u o~Plant Industry , Soil s and Agri cultu ra l Eng i nee r i ng , Augus t
19511. Seve ral sec ti ons have be en more recently updat ed .

1. Prope r Use and Management of Gr al i ng l and (Ari zona Inter-Agency Rang e Com
mittee, 1972 ).

2. Envi r oment al Pro tection and Enhancement , Amy Re gul at i on (AR) 200-1
{Department of t he Amy [DAL De cember I 973}.

3. Gr ant i ng Use of Real Est ate , AR 405-80 (OA , August 1978).

4. Natu ra l Resources , AR 420-74 (CA, I J ul y 1977) .

5. Bell, Hershel M. , Rang eland Managemen t for Live stock Production (Univer
sity of Oklahoma Pre ss, 19731.

6. Control of "'a t e r Pollution from Cr opl dnd , Vol s I dnd II (Agric ultura l
Research servi ce, USDA, Offi ce of Research and Deve1opment , Novem ber
1975).

7. Fore st Interpreters Primer on Rang e Ma nagement , TT -54 (Fores t Servtc e ,
UsDA, OC t obe r 1977) .

8. Heady, Harold F. , Rang eland Management (McGraw Hil l Book Company , 1975).
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9. Ho",ay, A~9~s t l ., Pr i nc i ples of Rest- Rota t i on Gr azi ng and Multipl e Use
l and Ma nage.ent, 11 =4 l ror~st Sir yfce . USDA, Sipteiber 19701. -

10. ll~ tc~ in s, wl'l h A.• Water Rig~ts i n tli e lrI irll"tl;('n Western Su. tes Ilria tur"l
Resou rce [con~ic s Dl ~ ls10n . EconoMf c Rl'search SPr vfCl' , USOJ , 19141 .

11 . Ijati ona l Ha n(Jboo~ o f ConStn atton Pr<lc t ice s (SCS . USDA , ~ay 19701.

12 . Russe l l . E. ~alter , Soi l Conditions and Plant Gro~ ( lon~an. 1913 1.

13. Stodda r t. laure nce A.• Art liur D. ~it .. , and T. W. Bo~ . Range Mdn"ge.en~

IMcGr a.. Hil l Ikl o ~ COII1 pany. 1975) .

14. Thor ne, D. Wynne, MarlOl'!' D. Thor nt' , Soil, Water and Cr op Pr oduct io n (AV I
Publ i sht nq Co .• Inc , , 19791.

Buildi ngs and Gro und ~na9em~nt

Aro::-d R ,uLationfl ( ARu)

I. Ar:llY_ Rec ru tion servtces , AR 28- 1 (DA , J anua ry 1979).

2. Aeri al Oh~rul of Pest icides. AIl. 40-574 lOA, 2b April 1976 ).

3. E nYi ro~!'.t.ll Prot« t io n and [ nhanCellent . AR 200- 1 (OA, 20 January 1978) .

4. Use of Off -Roao Vet-i el es on AT1l)' Land. AR 210-9 (OA , I J illy 19781.

S. Master Planning for Per mane nt A",y Instal l ations, AR 210-20 (DA, 26 J anu
arj"'~7bl .

6 . Famil y ~_u...si n9 M d najl~_n.!- . AR 210-50 lOA, 1 Apr O 19/1) .

7. Post temcter tes , AR 21 0- 19<J lOA . 21 March 1975) .

8 . Grant injl Use 01 It!'al Est ate. AR 41)5-60 lOA, 1 Febr uary 197 9) .

9. Dis~sal 01 Real Esta te, AR 405-90 {D A, 27 Apr i l 19771.

10. Natural Resources n l and, Fores t and ~i1 dlife ""nall_ nt . AR 420- 74 ([lA,
I J~ly 19771.

11. Pest Cont rol Ser vices. AA 420· 7b IDA. 15 J ul y 1976).

I . ller bic ide Manu~l for koncropl ~nd Weed s . TN 5-6 29 (0,1" Augus t 1970 1.

2. Gr ounds Maintenance and Land Man~g~ent , T~ 5-630 IDA , 4 Oe(e.~er 1967 ) .

3. Wood l a "-~~ na9 ''Ifl cnt , ~ 5-631 IDA, 2 Apr il 1963 }.

4 . ~ilitd rr~yomo l 09Y uper d) iondl H~ndboo~ , TM 5·b J2 (OA. December 1911) .
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I . Inst~llatj on l a nd Mosn<lg~ffit Phn .

z. Ins ta ll at i on r crest Mosn~g~ent Plan.

J. Install at ion l ~ ndsupe Planting and Mai ntenance Phn .

4 . I ns t ~1 1<ltion F1 sl't a"'d Wlld llf(' Mos r'l<l ge.ent Plan.

5. Insta11<ltion Mos i nteMnce Phn.

6. COllnt y Soil SC/.ney.

7. local Soi l Consen ~t l on sen lc".

8 . COllnty and St at " htens10n Servtce

FiSh and Wi ldlife Man~gement

Bennett, G. W. , M<ln<lgement of Lakes <l nd Ponds (Van Nostra nd Rei nhold Co.,
1970).

Ca r p , E. , I'd. , Proce edinis of the Int er nat i onal Conference on C onse r~ d t i o n of
Wetland s and lIater(0..1 (International lIater(0-..1 Research Board, 1972).

Duff ey , E. and A. S. ~att, eds •• $( I('nt l fic Mosna9~l'flt of An l. al and Plant
Communit i e s f or Conse rvati on: [I fventh St-fOsi l.lll of th" British [col a'll .
cal soci ety (Bl ackwel l!. sCient if i c pubH"'t ees , 1910 ).

Dunl'ta~ , O. K. and A. W. Col lOt I , ~e Tra nsect Me tl'tod of St rt'a- Kab1t.t In~ en

t0at : Gui de l i nes and Applic.t lon IU.s. Fore st Si n lce Inte"'ountain
Reg on, 19151.

Eo-ondson , W. T. and G. C. Winberg, eds . , A Manual on Hrtn ods fo r tfte ASSfSS
~n t of secon dary Prod uct ivity In Frnh Water IBhdW!'lh Scient ific Pub
I htifrs , 19111 .

Gi les, R. N.• I'd. , W11dllff Mar'l<lge-ent Techniques, Th ird edit i on (Wi l dl i fe
Soc i et y , 19711.

IhbHat Eval uati on Proced ures , Re~lsed (U.S. Fish and l/lldl ife Serv tc e , 1979J.

~ynes . ~. B. N. , The [col on of Rurming Wate r lllnh . Toronto cr ess , 19761.
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teqt er , K. F. • Fre!>IlNdter FislleD Blol O91 (ifn . C. Br OWfl Co . , 1911).

Leopold, A•• Gdllll' JII.l n.tjellent rc. 5I; r Hme r' s scns. 1948 ).

M~dl l a ll Pr edator Dd. age Mdlld e.er.t
United States (U.$. s all
rl or. 1979 J.

fo r l iv estock Pr otec t i on I n
par trlle"t 0

t ile i;estern
t I' Ilt e-

Mosby . H. S•• I'd .• Wildl ife Inves t.!..9.!.t lon.t1 Techrlilfles, Second edil l o"
( Wildl ife Society, 19631. ~-

Pla~ lll n!J Con!>ldera t lons f or St atewi de Invent ori e s of Cr i t ic al [n v 1 ro~ental

Areas: ARe fere nce GU f de (Smlt hsoni a ll l ns t i t ut ion , Center for Natural
Ar~as, Off i ce of Internd tt oM l and Envi ronmental Pr ograms. 1914) .

P rocee d i n~ of t he SymfX{ si \lll1 on M..lnagement Techn i~ue s f or Preser~

E n iJin~e-r-eo'Wrd$, 91 1 (u, s ,- lTSll- and wl ldll e Serv i ce ;-l)e-par tment of th e
Intenor, 1'178). u

Rober ts, R. J ., Fi sh pa t ll.o.l.09J: {Bat llt er-e t t ndau . 1978l.

Sd~ol. K. , I'd., Trans lc tiOlls of t he 43rd ~orth American ~ i l dl ife and Ndtur al
Resource.. Con feren~n dl He Mdrld9ei1ent Inst \tute . t978 1.

Slur t. M. , ed., Proceed i ngs 01 the Illte r nat!ondl Confe re nce on Conserv.t tion of
Wethlld.. and Wate rfO'ol I (I nter-nat ional 'iI.tte r fowl ~..earC1i Boar d , 111161.

SIl l t h. R. L. , [colO<»' and Fiel d 81 010<]y (Harpe r and Row. Publisher s , 1974 ) .

Spot t e, S. H., Fish and (nve r tebr. t e Qu l t ure: Water Man.tg~ent t ~ Close d S,...•
tnI s (Wiley-Intl'rsclence , 19101.

TIll.an. R. , ed .• prOCeed!n!S of t he Fi rs t ~ti o...a l S,.VCst .... on Envi ro....l'nt al
Co~cerns in Rlght s - of - ~a1 Ma nolg_nt !De-par tiw-nt 0 Wn an fe and
F1Sherles , Miss issi ppi )lolte U... lve..sl ty . 1916 ).

Wa r r e n, A. and 1. 8. Gol dsm l t~, eds., Conserv.tt i on i n Pr. c t l ~~ I J o~n Wil ey and
Sons. 1974 ).

Wi l dl ife and Wate r Md ndge.en t : St r i ki ng a B.tl ance ISol 1 Con..e rv at l on Society
or /IolIe r i ce , 1973\ . -

~ i l dl i f e Mana g~ent Gu ide f or t he ~tl ona l Forests i n Mi s ~ou ..1 (USDA Forest ry
5erv l ce, 19131.
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So i 1 I'd r aee t.er- s

l. Fe r t il ity: t ee ctM...ic .l compo~it ion u~eol to Ii soil 's poten-
ti . l use , Fer ti l ity can be _..asu.-eol ~anti t4the l y by oletel'1ll ini"'1 : tev et s of
4clollty {pH}; nut r i ent C_lI'OSitlO!l by III.tj or . ,>ecOflol,uy. dnolllli cronutrier.ts
,v di l.bl e t o pl ant growth; c rltic. l miner .l l evel s for plant growth; and tox i
citi es l .c i ol ity! 41 ka l i ni ty ) of spec ific e l ~ents detri.ent.l to pl,nt grawtll .

2. Stability: Till' abil i t y of so11 t o "'; t hs U 1!d dHfl'.-ent f orcu le .g.,
Ce:-p.Ict ion. ercs t cn! "'; thou t Chd'lg i ng its chardct e r; sUbility i s d functi on
of tuw.-e. st r ucture , slope , peroleab il i ty. and shrint .~"'!l1 potenth1-

1. Dept h t o pdrenU I _d terh l / beolrock : The t oul olep th to wlid roc ..
bene<lth the so il dnd S\lpl'rfi ci41 r oct. If thl' p4re-nt . at l' r i dl is consoll d4t l'ol
roc k. t hi s olept h .dY be indi c.ted as the to t al depth of al l soi l horizon s.
HO"'!Vl'r, ,>of l s .ay devel op f~ mater i a ls depositeol by i ce , wi nd, or w<lter.
In slIch c4ses , the depth to bed rock I s the olept h t o so l i d rock bl'ne4th t hl' Sl'
deposited mat l' r l dls. The depth t o bedroc k a r tects, such prOpl'rties 4S: tile
IImount of OVl' r bur den thll t aust be r~ovl'd t o obta i n bl'd roc k ~.te ria ls ; the
engi neeri ng pr opert i e s of soil I such li S sul t ll bi l i t y f or foundati ons , burying
IIId te r lllls, r oads , fou ndati ons); sol i l os s t ol erance ; and slope '>tability.

4. Seri es and type CldSs H lcdt i on: "Seri es " re fe r s t o d gro up of soils
dl've10ped fr om d par t i cu14r kind of pdrent mate ridl dnd essent i all y alike in
a ll wefor prot tte cnerect er t sc t cs , exce pt the texture of the "A" hor i zon.
lo is cl ass ifi Cdti on pr ovid es i nformat ion on soil chardcter i st l c s ~uch as
ar r dngement , ki nd and t hic kneH of hor izons, color , s t r ucture, reec ttcn. con
srst ence , and t exture bel ow the "A" hor i zon. The U. S. Soil tonservatton Ser
vi ce (SCS) pr oduces detailed so il . dpS ..ith soil s i denti H ed dnd dl'linedted
accor ding to se rie ~ cla~s i fication . Soi l t ype I s a ~ubdiv ision of series i n
~i ch t he - A- horizon text ur'(' Is also unifOnll "';th in t he t ype . The followil'lg
are exa.p1es of di f fe ren t soi l types:

a . Meol i um to we l l -dr ained s il ts, s4ndy c1a1 and clay l o~s . he.vy cl ay
4nd .IICk so ils.

Soil se r ies is t he clusHic ation of .o~t conce rn t o agr-i cu ltl.lra l l and
users. Descr- i bi"9 soil Charac te r is t ics and dete~ ;nl"9 the locdtion and
e a tent. of each soil unit lor type l i s i_porta nt t o understdfld i ng the l te f t.a
tf ol'l s t o trll i ni ng activiti e s , anol In pl annIng the use of instal14t i on lands
duri ng tr4i ni ng .

5. Soil horizon/ prof i le :
the sur face , t hat have d is t i nc t
pr ocesse s . Major hor izons lire :

The lll ye r S of soil , appr-o~lmd te 1 y parallel to
chllrllct e r-is t ics produced by soil· fo.,.ing

"0" hori zon:
s ls tl ng of a hi gh

A l aye r f ormed 0" t he
pe r cen taqe of dl'c ayi ng
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the "0" hor izon) i n
Th is horizon may

"A" hor iz on : The uppe r mi ne ral hor i zon (j ust bel ow
which humus accumulates dnd l i~ ing organisms are ac ti ve.
have l ost salts, clay, or oxides to leac hi ng .

"B" hor izon : Mi neral hor i zon below th e "A" hori zon dis ti nguished by an
acc um ulation of leached materials or chd ng~s i n struct ure or color from th e
"A" hori zon . The "A" and "B" hori zons togethe r (as well as t he "0" hor izon,
if p r~sent) are the so l um, t he part of the profil e in whi ch soi l f ormati on
actt vtttes are present.

"E" horizon: The vee t nered roc k mat eri al beneath t he solum.

"R" l ayer : Co nsolidated r ock beneath t he soil.

There <I re neny i nte rmediary nortzons , but not all soils neve all of the se
major hor izons. Properties in t he "A" , "0", and "B" hori zons are of most sig
nificance to plant growth. Agricultural l and manager s need to know t he kinds
of hor i zons present; their arrangement: t he t hickness of each; t he texture,
structure, and c~nposition of t he uppe r horizo ns: and t he dept h to bedrock.
Cons ideri ng th e se f actor s i s importa nt when an i nstallation plans trai ni ng
activ it ies that disturb t he ground surface, such as di gging fOX holes,
t re nches, latrine pits, dnd gun emplacements; burying f uel ta nks dnd toxic
mat e r i al s ; ma king rcedc ut s or borro wing so i l for f il l : and excavati ng for
foundatio ns or building materials.

6. Texture: Refe rs to t he size of soil particles and is expressed as
the rel ett ve proportions of sa nd (0.05 t o 2 mn} , si lt (0.002 to 0.05 Illll ) and
clay «0.002 l1l1l) partic les in a mass of so11 . Soil textu res are general ly
gro uped into classes, from coa rse t o fi ne, as f ol l ows :

Sand (coarse, fine, ~ery f in e)
Loamy sand [coarse, fine, ve ry f i nel
Sandy loam [coarse, f ine, very fine l
Loam
Si lty loam
SiIt
Sandy clay l cam
Clay loam
Silty clay loam
Sandy clay
Silty clay
ct ay

Stones and gravel l ar ger t han 2 11m are not considered in dete rstnatt ons
of soil texture. If stones and gravel are present in quant i ties large enough
to affect soil use dnd management, they should be specifically i ndicated in
soi l sur veys.

Soil tex t ure relates t o soil i nfi l trat ion and permeabil i t y rates, wat er 
hol di ng capacity, comoac tsbtlity , ae ration, and fe r til i t y . For example,
coa rser soils are wel l aerated and dbso r b wat er rapidly : t hey also have a
l ower water_ holdin g ca pacity, and easi1y l ose aVdil able plant nut r i ents . Soil



t ~xtur~ lIay ~a ry cons ld~ rab ly betwe~ n s011 ~or1zons dU@ to .ate r . ctlon lIoving
cl . y . nd s o l ubl ~ cl.y products f~ th~ "A" to t~e ~8" no~ l z o n, and the weat~

~ring of s ilt and s.nd in t ne "a" horizon.

-'9 rlcul t urdl l aed IIdMgerS need to ~ no. both the t exture s of the "A" and
~ 8 " horlz ons , and the ~f fects of th~se t extures on rdng~ or crop IIdnageaent.
Relevant Info~atl on for coordl nato rs of trdinl ng ac tl ~ l ties incl udes (for
eaC h soi l mappinq unltl soil texture cl ass l at ~ac h hori zon). and the pe rcent
or r e j attv e abundanc., of stone and gravel pe r-tf cl es ,

7. St ruct ure: The er-renqen ent of soil parti cl es into compound pa rti cl es
or c l u s t ~r s ; usuall y expre ss~d ln descrl pti ~e term••uch as: platy ,
pris-ati c, col um na r. bl oc.y , granul ,r . subangular. and c~b . Si ngl e- grain
soi ls (suC h as beaches ) and mass j~e soils (such . s hard pa ns} are without
structure. St ructure affec ts soi l density; t~e lIore aggregated SOi l s , Such as
subangula r and c'Ulb, ar-e Ilare porous oInd penetrolbl e. In affecting soi l de....
sl ty , structure 0I1so af fe cts the Ilove-ent of air and .ater In sol ls , root
pe net rat lon and .teratl on, th e cOllPactatlilHy of soil s , and the ref atten of
water inf i l trat ion t o Mi t er runoff ( and thus, th e t endency of . at er fl ow t o
di s lodge soil pa r t icles ! . St ructure dh o rehtes t o seedbed preparation ; for
eX<IlIple , soils with poor struc ture II.., rt'QlJire more t tll aqe .

8. Consistence: The rest s reece of soil t o deformation, th e ccne-ence of
the soil mass, the ease . ith wh i Ch a l ump of soil can be crUS hed by t he
finger s . Corts i s te rtce can be expre ssed as friabl e, flrm , pl astic . s tic~y,

hard . soft , and cemented. l oose sal ls are rtortcohe rertt When wet or moi st .
Whereas plas t i c and stic ~y soi ls easi ly deform under press ure and are cohe rent
wilen wet. Soft soils are po. dery When dry and are Ilooerately resiStart t t o
pressure, w\1ereas cement ed sot j s are holrd and brit t le t'!ther Wt' t or dry. Con
s is t t'nce i s .In i llpor tan l fac tor l n predi cting the re sponse of soils t o pres
sure and lIols t ..-e . It l ndiu tes to the land lIIanolger problems f rOll tile IIO'I!'
llel'l l of ~ehicles oIcross soils , a~d the ease wit l'l Wh l ch soi l s can be tl 1led.

9. Color: Usually expres sed according to t ile l1 ~nst'l l colo r syste... ..!lich
specifi es the relati ve ueqree of " ..e , vet ce , and Ch~(JII, . SoI1 color re.ul h
fr~ the organ ic and lIine rdl contt'l'I t of t he soi l but can dl so i nd ica te
drollrtage cond i tlorts. On croph nd , sol1 color Coin ee art illl portant Irtdi catl ol'l
of the avai lable nut rtents at a s 1tt' and t~e Itirtds of trea~t'f1 t t hat Should be
appl ied to suppl emt'nt sol1 fe r t ili t y. Co lo r can al so be a dist ingulsh 1ng
feature betweert solI types and set 1 horhorts.

10. Rea cti on: The degree of acidity or al~a 1 1 n 1ty t n a soil elpressed
nume~lcal ly as pH, wn iCh Is the negative log ar itNa of the hydrogen. ion
oIct lvlty . Values for pH are c~only groupt'd l nto the fol l owing ranges :

El t re<aely ac id
Y e~y s t rongly acid
St rongly acid
~odera tely aci d
Sli ght ly ac id
t4eutral
Sl ight ly oIlka l lne
Moderately 0I1k<t l ine
Strort gl y alka Hn e
Very s t rongly allta11ne

less tholr'\ 4 . 5
4 . 5 to S.O
5.1l0 5.5
5.6 to 6. 0
6.1 t06.5
6. 6 t0 7. 3
7. 4 t o 1.8
1.9 t o 8.4
8.5 to 9.0
More tha n 9. 1



Soi l reac ti on i s a n importan t cha rac te r ist ic I n dete rm i ni ng proper so il
t re a tment and in se lecti ng t he proper cr op vari e t i e s t o grow on a s ite. Reac
t ion shoul d be tested peri odi call y , espec i al l y on cro pland, bec ause croppi ng
ec t t vtt t e s may chdflge the pH level and re qui re changes in soil treatme nt.

II . Chemical coepcst tt on : Th e Chem i ca l maKeup of the soil , especia l ly
lev el s of H ail ab1e nitrogen, phospho rus , pct assiw , calc i um, magne sium, and
s ul f ur. Thi s ma keup ca n i ncl ude se veral minor el ~ents such as i r on , man
gane se , Zi nc, copper, mol ybdenum, and boro n. lIdequat e quant iti es of Chemical
elements in so ils a re essent i al for t he gr owth and re pro duction of plants.
In fo rmat ion on the chemical composition of soils i s esse ntial to assess the
need for soil tmpr ovenent practices , s uch as additions of Chem ic al fert ilize r
or manure , rotat ions of cr ops, peri ods of fall ow or rest, and t i l l age prac
tices. Chemica l composi tion must be Checked of ten bec ause agric ultura l prac
ti ces have ongoing effects on l evel s of avail able nutri ent s .

12. Organic mat t er or co ntent: The organic content of sot l 15 com posed
of pla nt and ani mal mat t er i n vari ous stages of decomposi ti on . Humus is
organi c matter in t he so il wh i ch is st i ll dec om posing but has lost i ts or i gi
nal st. ructure . Dependin g on temper-at ure [wh i ch af fects rates of biol ogical
ac t ivit ies), organic matter in th e soil i s humus . The organic content of so il
i s conce ntrated in t he upper hor izon and dec reases r api dly in l ower hor i zons.
Organic co ntent is usua ll y expressed as d per centage , and is an impo rta nt
in d icator of soi l f ertili ty , dS well as a determi nant of t he appropr iate lev_
et s of sot' fe rti lizat i on .

13. Exchangeable sodi um fract io n: The ra te of exc tanqeeb!e sod i um to
t he rC'maining exc hangeab le cat io ns in soil. In certain areas, pa rt ic ularly
t hose with low rain fall and high evapotr anspi ration, su fficie nt l evels of
exc hanqeebl e sod i um i n th e upper soi l hori zon l im it both the ki nds of pl ant
s pec ies that ca n survi ve and th e vi gor of th e spec ies th at do t ol erat e such
conditions. Agric ultuN l l and manager s should have th is informat ion __ espe
cially in r eg i ons where al kal i nity is an i nhi bit ing fac t or.

14. Permea bil ity : Th e rate at w!li ch air and wat e r- a re tran smi tted
t hro ugh a parti cul ar so il ; may vary bet W('e n t mrizons J nd soil typ e s . These
ra tes are ge nera l l y e~pressed i n i nch~s per hour ( or mi l l imet er s per !lour) and
are ceteco-tzcd i n hb1e Al.

Table AI

Perneabtl f t y Rates

~ ery s low
Slow
Modera t el y slow
ModerJte
Moderatel y r-a pt d
Rapid

Inc hes/ hour

less than 0.06
0.06 to 0 .20
0.20 to 0 .63
0.63 to 2. 00
2.00 to 6.3
6.3 to 20.0
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Mi ll imeter s /hour

less t han 1.5
1. 5 to 5
5 to 16
16 to 51
51 to 160
160 t o 500



Informat ion on permeabi l i t y and i nf i l t r at i on (the downward entry of water
in to soil ) i s r el ev ant to so il drainage chara cteris tics , and t o levels of
ab sorption or runoff . TIle movement of sol uble mater ial s f r om th e "A" to "B"
hori zons may also be aff ected by soi l permeabili ty.

On sl opes , soil s with sl ow rates of permeability may be more subjec t to
er osi on, whil e sott s wah high r-ates are l"ss s ubj ec t t o erosi on. In areas
with few s l ope s, s01 1s hav ing sl ow rates of permeab i lity may pre sent t il lage
problem s, re quir i ng artifi cial methods , such as use of ti l es , to i mpro ve
drai nage .

Soils with slow permeab i l i ty r a t es ca n be soggy, s lippe ry , or st icky.
These condi t i ons li mi t mil itary t ra i ni ng activit ies, i ncl udi ng the cr oss
count ry movement of troops and vehi cl es, and var i ous soi l di sturbing aetiv l .
ti es (such as di gging , bur r owi ng , excavatfnq , bur-yt nql . On si tes susceptible
t o e rosion ( such as s teep s lopes ! sl ow r ates of pe rmeabi lity may in crease t he
amount of r un- of f and , t he re fore , i ncrease soil movement .

15. Av al1 abl e wat er ca pac ity: The ca pacity of a soil t o hold water th at
can be us ed by plants . Soil water-holding capac ities are Cl assed in Tabl e A2.
The ab il i ty of vegetati on t o W"ithstand period s of low precipitat i on or high
evapot ranspi ration , t he se lection of crops or vari et i es to grow on a si te, and
evaluati ons of irrigat i on and ot her water supply i mpro veme nt measure s a re all
affected by avail abl e water capac i t y .

16 . Depth to high water t able: The wa t er t abl e i s the upper sur face of
gr oundwat er , or th at level in th e ground where the water t s at atmospheri c
pre ssure. In some place s , the water tabl e may be se pa rated fr om a l ower wat er
tab l e by a dry impermeabl e LOne.

As water t abl es vary from season to season , the depth t o the seasonally
high water t abl e i s r elated t o drainage , soi l permeab ility , water-holding
capac i t y , root aerat ion, and soil management.

In poorly dra i ned soils , a hi gh water t abl e may l im i t cross-country move
ment, excavat i on, and oth er acti vi t ies wh i ch dis t urb soi l. Hi gh water ta bl es
can r e sult in flo odi ng of l ow lying st r uct ures, supplies, and t actt t ttes . For
eac h s oil mapping uni t , rel evant informat i on include s : de pth t o se as onall y

Ta ble A2

Water -Holding Capac iti es

Very hi gh
High
Moderat e
L,.
Very low

12 in . D05 TIll1 l or high er
<] t o 12 t n, (22 9 t o 305 TIll1!
6 to 9 i n. (1525 to 229 mm)
J to 6 In . (76 t o 1525 TIll11
Les s than J in. (76 mm)



h i g~ water t abl e lin i n(hps and f e~ t. or ~i lli_pters dnd ~ t~rs l , season or
period duri ng which water t abl e Is hi ghest. dnd nonaal durat ion of high wa ter
ta bl e .

17.
ch sses ,
repor t s .
Indl c,lte
cropsl .

Soil capab il ity cl ass: So i ls a re grouped by the ir l i_ i ta tlons in to
subcl asses. and units. These groupings are indica ted i n so il survey
but ~ay also be avai lab le for unsurveyed a~as. Capabi l i ty groupin gs
the sui t abil ity of seu s for a<:l ric l.I l tura l lIS"'S fesp",c!a ll y f lp ld

Capabil i ty classes arp desi gnat ed by Roma n nu_era ls I through V11I, wi t h
highPr n~erals ind i ce ting progrpssi vply greater restr ict ions . Classps I
through IV can be fe~s ibly used for fie ld crops . ~i l e cl asses V thrOl.lgh VII
are -ore sui tabl e for graz ing use .

Capabi l i ty subc lasses are designated by adding 5.,11 Ipt tp rs __ e, w. S,
Or C ::' to- -tt'~- nu_era ls . Part icular eros ion haza rds are denoted bye; w
repre seo t s res tri ctions resul t i ng frc. we tness , s indlca t",s shal low sctl s , and
c r('presen ts c l i ~a t ic res t r ict ions . Capabi li ty uni ts arp so i l groupings
wit hin t he c l asses , i ndica ted by Arabic nu~era l S~Ch ~ re enough ali ke to be
t reat l'd with th e same c ropping or grazing pr actices. ln fonnatio n about such
grouping is val uable in devI' l oping managemen t pla ns for agricultu r~ l out-lease
si tes.

IA. Productivity : Predic t ed or average yi eld of soils for crop growt h;
use f ul i n esses s tnq the value of a s ite for po ssibl e use In cro p produ ction
and in dete rmi ning management t echni ques on out -l('as(' la nd already produci ng
crops.

19. Susce ptibility to sher t and r il l e ros ion: The susceptib il ity of the
land to t ~e los s of topsoil resul ti ng f rom the i nterml tttnt movt~nt of ~at~ r

flowing as a sh~pt; i nflu~ncPd by t ~e amount and distr ibution of preci pi t a
t ion, t~e dPgree and length of slopes. t~e a-aunt and type of vegPtat ion
cover , and changr s in te.pe r.ture . To assess t~e suscepti bi lity of cropl ands
and graz ing land to r . i nt all eros ion_ Infonaat ion on al l of t ~p se charact eri s
t ics i s nerdrd. T ~e Un lvers.l Soi l Loss Equa t io n I USLE) i s an ef fect ive tool
in pred ict i"9 Sheet and ril l eros ion.

Tr.ining activ i t ies f rpqupnt ly reduce veyetat lve cover and e~posp soi ls
to ~ jnd dnd vater eres lon. E~tensi ve eros ion lbeyond so i l los s tolerance lev
els) di.inishes t he .esthet ic v. lue of l ands , r rduces sotl fe r til ity and -.y
reduce t~e traff ic abl 11ty and training value of l ands. Eroded • • ter i . l s of ten
c' use proble.s l a te r by contributing sed i_ent to s ~rf.ce wat er bodits. Also
relevant to s ~eet and ri l l eros ion l osses are la nd use pr.ctices Is uch as
burning, s trawing ba re f iel ds , contour and te rrace farmi ng) .nd faci lities
ls~ c~ as watervays and ca tc h Daslns) wn i c~ arp des igned t o dPcr('asp eros ion
losses or sedi _ent cont r lbl.ltlon . LandS s~ould be ~pped or rated .ccording to
susctp tib il ity to erost en and, when poss ible, the use of tht hnd shoul d be
adjust ed t o such rati ngs .

20. Suscep t ibi l i ty to gully eros io n:
t he vol lJlTle of runoff water 1s concent ra t ed
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cuts downw~rd , undermining ~nd det~ch i ng soil p~rti cles .

the suscept ibili t y of ~ si te t o gul ly erosion ~re slope,
st ruct ure, and soi l pernea btlfty ,

Proper t! es ~ Hecti ng
soil te cwre , soil

Ag ric u l t u r~ ' m~n~ger s should h~v e i n form~t i o n ~ bout t he occur rence ~ n d

fo rm ~ t i o n of gull ies on ag ricultu r~ l out- lease si tes , t he effec ts of eqricul -.
t ural act i vities on gul ly f ormat i on, and th e me~ sure s to re duce suc h erosion.
Th i s erosion sig ni fic ~ n t l y affec ts tr~ining l ~ n d ~nd m~y c~ use sites t o be
un fit for cross-count ry t r~ffi c . The USLE is not effective in pred ic ti ng
gull y erosion.

21. The unt ve es e t Soil Loss Equat i on: A meth od of es t imati ng potent i al
soi l l oss due to sheet ~nd r il l erosio n; devel oped by th e U.S. Dep~ rtment of
Agri culture (USDA), vart cus State exoerteent stations, and the SCS. It does
not est i m~te soi l erosi on losses from gu llie s and st re ~m b~ nKs . The equ~tion

is a s foll ows :

AaR ll LS x K xC X P

where A • t he soi l er osion l oss ( t ons per acre per year)
R • ra'i n fall

LS t he length ~nd stee pness of s lope, soi 1 erodi bility
C • v ege t~t iv e cover
P conservatton pract f cas ,

[Eq Al l

Th e equ~t i o n i s gener~ lly considered the most accu r~te tool avai lab le for
pred icti ng son l osses . Ma n~gers s houl d know of its evett ebt t ttj , eppttc a
tion, and limita t i ons, as wel l as t he speci f ic fa ctor s th~t comprise the equa
t i on.

The USU has been adapt ed t o croplands, ra ngel ands, and to larger arees ,
suc h as wat er sheds , with mixed land uses . Al th ough norm~ l ly used for ~ g r i c ul .

ture 'l fields, t he equatio n can be edepted to rel attv el y small tra ining sites
(s uch as armored per sonnel carrie r t ra i ni ng courses ) to eval uate t he potential
v~lue of in creas ing v e g et~t ive cover or const r ucti ng sedi ment catc h basi ns.
The US LE is al sc used t o dete rmi ne whether a site i s exceeding soil loss
tol er-ance s. . App1i c~ti on t o larger a r-eas ney requ ire mod if i cati ons such as
determining C val ues from ~ e ri~l photographs (wi th spot fie ld verifi c~ti on l

and LS val ues from t opoqrapnf c maps La'l sc with spot f ield ver i fi cation ) .

22 . Soil l oss t ot eranca : The maximum l evel of soil eros io n t ha t will
permt t cont i nued and indef i nite use (genera l ly aqr-t cultural l of a si t e wi thout
degr~d ~t i on. F~ctors involv ed ~ re soi l depth, propert i es affec ting root
devel opment (e.g., tellture , st ruc t ure, permeabil ity ), gully prevention, on
fie ld sediment probl ems, seedi ng l osses, soil org ~ nic matt er reduct ions , and
plant nutri ent losses.

In many areas of the Un ited St ates, soi l l oss tut erence levels have been
or are being l egi sl at ed t o reduce erosi on from ~gri cultur dl dnd const ruction
~ ctiv iti e s , whi ch reduces sediment cont r i buti ons t o surface w~ter s . However ,

47



sedi~nt co~tr i b utio~s t o sur face Wdt~r s do ~ot correlate directly with ero
sion l osses because eroded .aterl al s may be deposited befo re reachi "g st reams .
Also. not al l soi l characterist ics relevant to eros io" tolera~ce l evel s (such
as soil depth) are releean t t o tolerance sedtment levels lrl strealllS.

The soil l oss tole-rance levels on all a,.pi cuUllra l 0Ilt.1EdSE st tes shOlll d
be known , 4S should all legislat ion or regul at ions that have se t tolerance
l i.lts relevant t o such sites .

ZJ. Rainfall and runoff tactor {Ill: The et eeeets tnat contribute to the
rainfall and runoff hctor R for Edch stOI"ll are to tal star-. energy, E,
e_pressed in hundreds of foot-tons per acre , and .a~I.~ JO·.inute Intensi ty ,
I , e_pressed in inches lor .l lli.ete rs} pe r hour . The average annual s~ of
sto~ [) val~s for a given locali ty l s t he R value for th.t area. The USDA
has publ ished R values for areas t hr~ghout the Uni ted St ates. and th is Infor_
. at lon shoul d be aV411 abie t o ag ri cult~ral out- lease _anagers.

Ca lc ula t ions to deterwine R val ues do not incl ude erosive runoff fra.
thaw, sn~lt, or i r rigat ion; however, th ere is an R subfacto r whi ch can be
added to i nclu de t haw and snowm~ l t Where th ese factors are s ig ni f icant,

Z4. Slo pe h ' ngth aM stecpo esv (LS): This 1nfO mlatlcln is used In t he
US LE to ccteratne potential soil lo ss from a part icular slope at a par t ic ul ar
st te . LS is a numert cel fact or dt'ri ved by det erm ining both sl ope length and
stccc stee pness at a parti cular st te , then cOOl bi ni ng the two factor-s ; H must
be Independently oet.erntned for each slope If there are suvere t slo pes at a
parti cular stte. Tabl es f or det eMTI ining LS are H ai1abl e f rOOI the SCS.

2S. So il erodib il i ty (~): The soil properti es t hat direc t ly affec t th e
erodibili t y of soils are te.ture, s t ruct ure, depth. and pe rcent of organi c
.~tter. The SCS has evalUdted these factor s for .ost i dentif ied SOl i seri es
i n t he ~~i ted St ates and hdS dsSi9ned to each se ~les d n...e~lca l soi l erodi
bi l i ty fac tor cal led ~ , whi Ch is used to predi ct potent ial 5011 loss f ra. a
9iven area in t he USlE. Ag ~icultu~a l l and ~a~age rs should t now the ~ val~

fo~ all soil sertes occurrin9 on land outleasp.d for agri cul tura l pu rposes.

26. cceer and .anag....Eflt factor ICI; The protfoc tion fra. thl' direc t
ero~lve effects of ra indrops and runoff provided by vegeta t ion cover and
vegeta ti ve deb r i s ~ on ra"11' or pastu rel and, th i s C fac tor Is detenllned by th e
type. percent of ground cover Ig rasses or broadlea f herb acl'ous pl.nts). On
cropland. t hi s factor ;5 dete~ined by th e type of crop, the sequence or rOt4
t i on of crops. t il l age practices. cro p re si 1ues ~aini"9 on f iel ds. dnd the
s tage of c~op developnent.

~anage~s should ~now how t f . c to~s affec t poten t i al SOl i losses . and ~at

c ~opp i ng and .anageme~t f acto~s ls~c h .s t illage} . Ight be Changed if poten
tial losses e_ceed tol erance li lll its . The USDA. SCS and .any Sta te e~tens l on

services have t abl es t hat co-putI' t~ese e l~ents to deterwlne the C factor.

27. Suppor t practi ce fa ctor : Th is factor ccepute s tile effects of
speci fic erosion prevention measures such as cont ouri ng, stripc roppi ng. and
terracing. One of the ~ost Im po r- t ant uses of the USLf Is t o cete -et ne th e
pot ent ial ~alue of each of these speci fi c measures by sol vi ng the equation for
P (conserv at ion practi ces) rather- than for P, (soil eros ion 10551 .



Agr j cu1tur~ 1 o ut-l ea~e m~n~ge r ~ ~ ho u l d know where potenti~ l e ro~ion

lo~ ~e ~ warran t prevention mea ~ure ~ , whi ch me~ ~u re s are most appropriate for
t he si te, wh at t he cost/ benefit is for such measu re s, and how the1r app1ic~

t i on af fects lessees.

18.
soil and
often in

Susceptib il ity to wi nd erosion: Wind erosio n
other uppe r soi l 1ayer~, along wi th associated
expose d aree s ,

causes
f lora;

lo ss of t op
it occurs most

.mere [

I' •

" 0

C'
L' 0

V •

The susceptibility of a site to wi nd erosion is dete rm1ned by the cloddi
ness , sur face roughness, and surface moi stu re of t he soil; t he dtrectton and
veloc ity of t he wind; t he amount , kind , ~nd or ient at i on of th e vegeta tiv e
cover; and the di s t ance across a f ield along t he direction of the wi nd ' s
fo r ce .

Loss of so i l f r om wind erosi on i ndicates poss ible over use (g r~zing, human
ac t ivity, etc . ) ~nd ~ need for i mmedia te recl amation act ion. Where win d ero
s io n occurs , l ~ nd man~ger s should kn ow th e vari ous w~ys th ~t overusing land
c ~ n contribute to win d erosion, ~nd the me~ sure s th~t mi ght prevent such ero
s i on.

29. Wind eros ion equ~tion : Determi nes potenti~ l average annual erosion,
E, tha t wi ll occur at a gi ven agricultural site. The equat ion is as follows:

E~ f(I' , K ',C',L' , V) [Eq A2]

po t.entf e' average annuat e rosion , usua l ly expressed in tons
per acre

a soi l-e rodibi l i ty index
soil- ridge roughness factor

a cl imatic factor

~ eedten un shel te red travel d i s t~ n ce ac r-oss field

e q ui v ~ len t qu~nt i ty of v eget ~tive cover.

Sol ution with computer ~ s s i st~nce is recommended; this al lows r e aso n~ b 1 e

ev~ lud ti on of t he multiple f~ctors i nvol ved i n win d erosion ~ nd the v ~lue of
vert ous cont rol tec hni ques. Agri cultural lan d manager s shoul d know of the
~v~il~b j l jty of t his equat io n, its applicat ions and l imi t ati ons , the factors
th~t comprise t he equation, ~nd speci f ic cont ro l me~sures th~ t might be
appl ied.

30. Conventional ag ricultur~ l practices: The t nstell at tcn should assess
Whether convent io nal prac tices (c roppt nq, graZi ng) mig ht conflict with mili _
t ary land use or cont r ib ute t o l'nvi romlent a1 degradat ion. Deg radat io n may
i ncl ude exceSsi ve e ros ion, reduction of groundwat er re sources, ra ngel and
retrogre ss ion , reduction of wi ld life habitat or excessi ve stream sediments.

If convent i onal pr~c tices might resul t in l and use or e n v iro nment~l prob
lem s , informati on should be obtai ned on alternative p r~ c t j c e s and t he effects
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of t~ese prac t ices on dg ricu l tur~l prod~c t l vi ty. the d~dnd for a 9 rl cultur~1

use of i n st~l l~tl on I ~nds. ~ nd the econanlc v~lue of t~e l and.

31. Soi l fertility Improvement : Assess.'Oel'lts of current and alternative
fertility i '-prov_nt practices in te.,.s of effects on 501 1 fe rtil ity. costs .
fe.slbl li ty • • l'Id envlro~ el'lt.1 ef fects. Of part ic ular concer l'l should be off.
post e l'lv j r o~en t~ l effe cts . suc~ .5 the use of fert ilizers .ni ch pollute d~I'I'

stre•• water on agr lcultur.l out ·le.se sites.

For p.<l st trut-ent progr••s , tne levels .nd kinds of chl.'e ic al .ppli cati on
. nd resulting effects on prodoJcth fty s~ould be knOWT1 . Arly 1eghh tion. regu
lati ons. or pcj tc te s rehtlng to t~e appli c.tlon . use . or !>ecol1dary effec ts of
soil fertility ll11pro¥ement che!lllCdls s~ould also be known .

32. Erosion control : Specific control eeas u-e s s ~oul d be used ""ere
wind or wH er erosi on exceeds t el erebl e limits or causes problems downwind or
downst re~ . I n fo~~t l ol'l about the most .ppropriate measures In tenlS of both
ecol'lu.ic ~nd enviro~ental costs and benefits should be Obtai ned. Cont rOl
~thods s~oul d be considered for all types of eroslol'l resulting fro. agri cul .
t ura l , forestry , and constrec ttcn crac t tce s , inc lUdin g s~eet aM ril l, gul ly,
.nd ...1nd erosion .

33 . Erosio n cont rol ta ctltt tes : Gr.ssed ...et ereays , ...1n d bar rie rs, shel .
te rbel ts. l and mod if i cat i on s (terrac ing , benchi ngl . diversion s. subsurface
drains. etc. Relev ant i nforma tion i ncludes t ype. l ocat ion. date of in st alla
t i on or construct i on. condit ion. MId purpose . Each h ci llt)' should be
.ssessed i n te nus of its effecti veness In prevent ing eros io n and i t s i mpact on
tot al erosi on losses.

:>4. Sh rink-swell pcten tlal : S01ls swell and shr ink th rough wet t i ng and
dryi ng condit ions. The d~re e t o wh i ch soils shr ink and s...el l depends on the
alllount of lIIon~ori l l onlte clay in t he soi l. or the percent of e~change~bl e

SOdi~ i n the c~tlon e~change capaci ty. Ohar~c terist l cal ly. 50115 ...It~ • hlgh
shrll'lk.swel l potel'ltial develop surfa ce cracks .hen dry al'ld ~re st ic ky and
sl ippery ~e n wet. Such SOi ls inhib i t c ross-coul'lt ry _oveael'lt duri ng wet
periods and also 11.lt road const ruct ion and othe r engineering uses .

35. Pres..-pt h e bu r tnq value : The ability of a son . ... i tl'lOl.lt the eeee
fit of gravel or other syrface i.prove.en t s, to support foct a~d vehicle
trlff l c. One _ethod of c. lc ula tt "g bearing strength is t o use a cone
penetra-eter to dete~il'le cone inde~ ICIJ , ~ j c h is def ined as the she. r i ng
resistance of a .edl~. The ~ol dll'1g inde ~ !RI ) e ~ p resse s the proporti on of
t he o r l ~ l n~ l strength that the ~ediU1 wi l l reta in ul'lder a _ovi ng vehicle. The
prOGuct of the Cl ~l'Id RI Is the r~tjn~ cone Index IRCll. The Re i will predict
h~ a given soil Iwi th th e wetnes~ .easared} wi ll support vehicle tr~ffic.

Ho~v er . di fferen t ve~1 cles c. use dif fe rent stresses 01'1 soi l s . The st ress
that a specifi c vehi cle creates In pass ing once over ~ soil Is e~pressed as
vehic l e cone i ndex (YCI) . The Re i . ust be equal to. or l arger tM I'I . t he VC I
to al low a parti cul ar Vehi cle to pass over a part icul ar 5011. For . ultlple
vehi cles t o pass, the Re i ~ust be si gni f ic ant ly higher than the VCI.

36 .
Chcllical

Cor rosi on poten tia l : The potenti .l of a 5011
processes of ~ci d rea ctions and sol utions.

to be ...orn ....ay by the



37. Traffi,ab il lty:
, le , an pass over a gi ven

P.n index number re lat i ng t o
a rea of so il wi thou t getting

how many t i mes a veh i 
stud .

38. Overf lo w/f loodi ng hazard : If the dis charge of a ri ver cannot be
a"ommodated wi th i n its normal channel, wat er spre ads ove r adj oin ing ground
upon wh i , h cr ops or fore st s normal l y f lourish. Tht s fl ood haza r d must be con
si dered wh en the site fo r a str ucture i s bei ng se lected.

39. /\.ASliO (uni f ied cl ass i f ication) : Ameri can Association of Sta te Hi gh
way Of f icials __ responsible for developi ng a so il textura l cl ass ifi cati on
sc heme.

40 . Engineering dat a proper t ies: For se vera l r esour ce management dis 
ci pl i nes. var i ous engineeri ng uses of so ils must be investigated. These
include : buryi ng waste mat eri al s ; e )<cavat1 ng for t re nches, gun enpt aceeonts ,
r oxnoj es , e t.c . ; r enovt nq materials fo r fill . roa d surfac ing. t he bui ldi ng of
ea rthwor ks . etc,; s upport i ng bui ldi ng founda tions ; bul1 di ng roads . To deter
mine the suitabil ity of vari ous sites f or t hese e ngi neering use s , t he manager
shoul d know th e e ngi nee r ing pr ope r tie s ( or lim itation s ) of eac h soi l t ype .

41. So11 ana lys is: An exami nation of soil t o det ermine its physical and
Chemical pro per t i e s ; importan t fo r asse ss ing pot ential use of a n area. The
Charac te r ist i cs t o be ana lyze d wi ll vary wi th t he management pro gram (fores
t ry, dgri cut tu r e , r ange management) .

42. Soil maps: Ma ps whi ch show distribution of soil types or ot he r soil
mappi ng uni t s i n re l at i on to prominent phys i cal and cultural fea t ure s in an
area . For resource ma n a g~nen t, it may be de si r abl e to gro up and map soils
according to t he ir use lim itat i ons ; such limitati ons include e rodibility, com
pacteb tli t y , and t r- a fft cabtltty , So11s may be grouped and mapped accord i ng to
t heir engi neeri ng propertie s . as is done in i ns t all ation te r rai n analy si s
re por ts fr om the U.S. Army Engi nee r i ng Topogra phic Laboratory.

43. Wa ter seepage/reta ining propert i e s: The rate and vol ume of wat er
absorbed by the soil af ter a rai nfa l l. Retai ning pr-cper tt e s refer t o a soil's
wat er hol ding capaci t y ( see Permeability. p 44).

44. Erosion f rom human acti vi ty: Human acti vities inducing soil erosion
inc lude l oggi ng oper ati ons. r oad const r uct i on, of f- road vehi c l e use, and many
oth er s . Areas affec ted by human use should be monitored sea sonally -- or as
need ed . depend1 ng on levels of ac t i vi t y.

45. Rocks, bedr ock coepost tt cn: "Rocks " refers t o t he kin d, s i ze, and
number of rock pi eces at or near the ground sur face. Th e percent of gro und
sur fa ce t hat I s ex pose d ba re r ock; the hardness , s 1ze dnd sha pe of these
rod s ; and th eir effect on sur face r oughne ss a t ag ricultural out- lease sites
shoul d be known. Rods at or near th e sur face a ffe ct t he work"bility of
soi ls ; rocks la r ge e nough to co nt r i but e t o surfa ce ro ughness affec t t he mov e
ment of l i ves t ock.
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"Bedrcck," t he sol i d rock layer ~nd er soil s , only min imally affects agri _
cut ture t acti vitie s unl ess it i s at or near the surface . Rel evdnt f ntcraatton
includes depth to bedrock , toc ett cn of out -croo s , and t he effec ts of near
sur fdce bedrock on soil chdrdc te r ist ics dnd vegetation.

46 . Soil nutr i ent cert c tcnct es : A l ack of soil e l ements l phospbcrus ,
nitrogen, pot asst trn} t ha t are esscntf a t for pl ant g rowt ~ a nd development. Th e
1and manager sboul d know of any de f i ctencte s to determin e t he 1imiti ng factor s
to heal thy plant gr owth.

47 . Soi l tc xtcrtte s: Contaminants may be f ound i n the soil in t he f orm
of toxic c~emicals or vir~se s , bacte ri d , f ungi, pr otozoa , dnd ot her parasites.
Bec ause th ese agents ca n sp read disease , cont ami ndted soils shoul d be moni _
torod and desi gnat ed "off -limit s ," depending on the use of the area.

Cl imatic Paramet er s

1. Ai r t emper at ure s : Per month mean dail y max imum; pe r montn mean dail y
mtmmum; pe r month record mex tmum; per month r ecord minimum ; maJ\im~m and
minimum see se ne: tempe r-e t ure s r ecorded during suemer- and winter months. An
important var i able i s the n~ber of times the temperature drop s below or rise s
above f reezing . Thi s fl uctuatton t nttuen ces the condi t i on of man-made sur
faces l roads , runways ) , water availab il ity , plant devel opment , and livestock
neelth.

Temperature moni t ori ng is use ful for pl anning th e t iming of manaqenent
pr ograms, and pr edi cting fl oral and faunal changes. Changes in tempe rature
af fec t t he trai nin g envi ro nmen t , namely troop performance and equi pment f~nc 

tioni ng. C~a nges also affect so il tempe r at ure, resul t ing i n al te rat i ons of
physi cal and hydrol ogi cal pro perti es of so il .

2. Snowfa ll Imont hl yl :
l ow monthly l evel s ; measured

Mean mont hl y amounts , and t he ra nqe
daily i n inche s (mil l ime te rs).

of hig h and

3. Snow Acc~mu l ation :

the ground af te r compac t ion,
Tot al number of i nche s (milli meters) of s now on
mel t ing , evapor at i on, and absorp t i on of s nowfa ll .

4. Thunder sto rm patterns : Frequency -- (al over ei ght s t orms per month ,
(01 four to eig ht per month , (cl f ewe r than four per nontn ; occ ur- r-e nce v ,

seasonal ity, mean ann~dl occurrence ; t ypes of s t orms -- es pec i al ly lig ht ni ng
storms ; and storm i nt ensity.

5. S~n lig ~t dur ation: Tota l average annual nour- s of sunlig ht avail able,
and the distr i but i on of aVdi ld bl e sunli ght Idetermi ned by day lengt h and clo ud
cover l throughout t he year . Day lengt h is r elev ant to f l owering and re p r od~c

tt on of plants; affec ts the t i ming of pl anting , cultivation, mowing, and har
ves ting; determi nes th e per-too during wh i ch livestock are al l owed on spec ific
pas ture s or r allge units .

6. Solar radiati nn; The amount of light energy avail able to a site;
s ignificant l y affected by l at itude . Sout he r l y tocat.t cns wi ll r eceive more
di rec t radiation from th e sun f or longe r peri ods during t he year t han the
north ern hemisphere . Amo~n t s shoul d be re corded monthly and annual l y.
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Solar r adiatio n affect s th e energy a ~ai l a ble f or green pl ants , crops , and
r ange growth and oevet cpeent ; i nfluence s r ates of evepore ttcn and t r- enspt re
tt on; and al so affec ts the contor t of t r-a tnt nq personnel.

7 . Precip i ta t i on ( amo unt) : Us ual l y t he onl y s ource of moi s ture contri 
buted to agricultural sys tems. Record the average annua l and mont hl y precipi 
t at i on , and the hi gh and l ow range of precipitation receiv ed in past record
years . Rates of evapo tra nspiration and moI sture re tention capacities of soil
and plants aff ect t he deg ree to wh i ch moisture i s used. Precipitation rates
are usua l l y t he same throughout ~ n in sta l l ati on ; var ia t i ons should be noted.

8. Pr eci pi t at i on di s tr i buti on ( I ) : Ave ra ge nontht y precipitation lev_
els ; monthly hi gh and low amo unts; occurrence of drou ght s and e~cessive rain
f all s and t heir f re quency. Use of precipi t ation in agricultural systems
depen ds on regiona l distr ibution ; dt s t r-t butt on patterns affect crop and ttves
toc~ product i vi ty.

g. Precipitation ( type): Si gni f i cant l y affec ts avai1abllity of mois
ture . Record t he aver age annual precipi tation by t ypes __ rain, sno w. sleet.
hai l , f reez ing ra in ; t he period duri ng wh i ch each i s likely to occur; the frf'
quen cy and i ntens i t y of sleet, hai l , f reeZi ng rain; t he impact of t hes e pre 
ci pi t ation forms on crops . f tvestock , trai ning equipment. and buildings and
grounds. Also note t he perce nt of snceret t t hat is absorbed i nto or drained
off t he gr ound .

10. Frost-free per i od : Number of days bet ween t he last frost in t he
s pring and t he f i r s t fr ost In the fall; thi s is a period of pla nt reproduction
and growth. The manager needs to know the average an nual number of frost-free
days and t he hi gh and low ranges of this period. The frost-f r ee dates affect
plant ing and ha rves t i ng times and i ndic ate t he seasons su itable for land graz 
i ng.

11. Wi nds : The hori zont al movement of air caused by temper-ature differ
ences in the ea rth's atmosphe re. Determi ne mean monthly wi nd speed (mph
[ kmjhr] ) . hi gh and l ow r ange in wi nd speed per month. highest recorded wind
s peed, prevailing wind directions for each month and season, mea n number of
days with hIgh surface winds and no precipitation , and wi nd chill fac t or .

\linds may affec t rates and amo unt of e rosion, may bri ng moi sture to dry
land or dry satura ted l and, and may cause stress i n training personnel wh e n
com bi ned wi t h extreme temperature and precipitation .

12. Evaporation and tra nspiration: The co nversIon of l iquid water from
soils, wat e r bodi e s , ani mals, or plants in t o atmos pheric water vapor . Rates
(e xpressed in i nches or millimeters) tnc -eese with wi nd speed and solar radia
t ion in te nsi ty. DetermIne a~erage rates of evaporation per month and wat e r
ava ilability and t he r el at i onshi p of evepor.rtton r ates to preCipitation rates.
Us eful i n se lec t i ng crops and varieties fo r aqr t cul t ur-a l sites; hel ps deter
mine wa t er quantiti es and periods for irr igation.

13. St.orets :
s t ore , s now starn"

Type (wind storm, rt us t storm , hur r i cane . thunderstorm, hail
to r nado); a~erage annual inten sity . f reque ncy. months of

53



occurrence f or eac h t ype. Si nce storms may damage c r ops, ttvestoct . f actl t.,
tie s , and supplies, and may i nj ure unpro t ected person s, in stal lati ons need to
take appropriate precauti ons .

14. Lengt h of g n.J >l i ng season: Fr ost- f r ee days a re dete ""i ned by the
a~ crage date of fi rst fro s t dnd a~ e r dg e dat e of l ast frost; mean, ma ximum , and
minimum temperaturt'S f or day and nt qnt SllO Uld be r ecor ded .

1~ . ueqree d ay~ heat i ng : Un it f or e stimating ene rgy r equired to hea t
b U i1di ng ~; one dsgrt'e day f or each deg re e the dai l y mean tempera t ure falls
below 65 F (18.3 C).

16. Deg ree days cooli ng: Unit for esti mat i ng ene rgy required t o cool
b U i1 d i ng ~; one dsgree day for each deg ree the da i ly mt'an tempe r ature ri ses
above 75 F (23 .9 C) .

17. Mean number of days of cloud cover/mont h :
condi t ions ; vis i bil ity may be unpr oved by artifi cial

Rel e~ an t to vi s ibil ity
l ighting and equi pment .

18. Snowfal l {numbe r of days ): Mean number of days on wh i ch snO>l fall s.
Speci a l tra ining programs may be des ig ned for area s with snow and i ce cover.

19.
perature

Pe r month
passes t he

freeze / thaw t r ansition s : Mean number of times th at tem
f reez i ng poin t going up o r down.

20. 1</1 nd ch i ll fa c t or : Effec t of wind and t em pera t ure on ski n. Hi gh
winds create a lowe r temperat ure and may produce stress in traini ng per son nel .

21. Effec t of t em pera t ure extr-emes on equi pment: Ext remes i n tempara
ture may a ff ect performance of >leapon sys tems, ~t'hi c1 e mOb il ity , suppl y needs ,
and personnel performance.

22. Effec t of temperature ext re mes on tran spor t a ti on : Freezing and
t hawing extremes may in fluen ce transpo rtat i on fa cil i ti es , c ross-count ry mobi l 
ity .

23. Ef fect o f s t orms on equi pment and transporta t i on : An i ns ta l l at ion
must ( a) know warning procedures f or on- coming storms and procedure s f or s to rm
safety pr eparation s by personnel , (b) equ ip exi sting f acil iti es with mean s to
minimize damag es , (c) real ize possibl e impacts of eac h s t orm as well as dura ~

tion and s~ver i ty of i mpac ts, (d) organize procedure s for r estoring fac i l i t ies
t hat hav e bee n dam ag~d by storms.

24. Visib il ity condit i ons: Information r e l evant t o v t st btl t ty cond i
tions inc ludes:

a . For eac h month, the mean number of <Jays with cl oud cove r .

b. For e ac h month, the mean nuwber- of days with cloud ce i l i ngs at ce e
t a i n alti t ude s ( fo r exam ple, lQoo f t [0.3 km], 2000 f t [ 0 .6 kin], SOOQ ft
[ 1. 5 km} , 10,000 ft [3 km j } dnd t he r esul tdnt ~i sibi1ity f rom the g round ( i n
mil es or ki lometers) at ea ch a l t i t ude.
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c. Sea~o n or period during Wh i ch atmo~pheri c du~t reduce s visibili ty .

d. Sour ce of dus t and exte nt and duration of dus.t. prub'tees .

e . Tra ining activ i ties c a u~i n g oust , ~nd dust cont r ol procedur e s (e.g.,
oil i ng roads}.

f. Recorded occu-rences of visibility recu ctt ons from smoke.

g. Loca t ion , ex te nt , and duration of ~moke probl ems , and tsoac t s o f such
occurren ces .

h. Contr i bution of t r a i ni ng dc t i v i t ie~ to ~~oke problems , dnd mit ig at ing
procedure ~ ( such a ~ f i re controll .

t • locat i on, type, power, and range of artifi cial li ght , e s well as rate
of ene rgy consumpti on.

j . Locat ion, type, limitation~, and rang e of r emote se n~i ng equi pment
that ope rdte~ beyond th e vi ~ ibl e l ight rang e.

Conditi on~ affecting vi si bnity include : the pre sen ce or abse nce of sun
light , t he p re ~ence or ab ~en ce of c l oud~ in t he atmosphe re, t he altitude of
any cloudS in t he atmosph e r e , the presence or ab sen ce of pdrt i c l e ~ { ~uch as
du~t) in the at mosphe re, the presence or abse nce of smoke in the atmosph ere .

Th e conditi ons affecting vi sibility may hinder t he movement of t r oops and
equi pment, and may impair effecti veness of varf cus weapon sys tee s , ~ i s i bility

during training ca n be t mprovcd in specifi c a reas or f or specifi c vehi c l es by
ar t if i ci a l li ghts and by equi pment I sucn as r adar and so nar ) wtl i c h "see s"
wi t hout visible l i ght .

25 . Alti t ude of c lOUdS: The heig ht of c l o ud~ in the atmosphere; may
~ffect vi ~ ibili ty.

26 . Humidity ( seasonal pa t t erns ) : The measure of wa t er vapor content in
t he a i r . Note ~eason a l patterns of r anges ; day and ni ght mi nimums and eex
imums, e scect ej l y dur ing fire seescns ; mean h i g h ~ a nd l ows duri ng the growing
s ea son .

27 .
( seasooe l

Humi d i t y (da il y p~ tte rns ):

pa t te r- ns l .
D~ily p~tte rn s of rd nge~; see Hu midi ty

Exi sting St r uct ural Factltt te s

1. Co r r a ls: A l i v e ~ t o c k cont ai nment facility. Managpr must know t oca 
t i on, capacity , cond i t i on, t ype, pur pose , purch~ ~e dnd const r uct ion cos ts, and
Army or po ~t r egulation ~ r eg arding co r ra ls. Repai r need s f or exis ti ng corra ls
must be mon itored. Usefu l wren military acttvtt t e s require t ...npora r-y o r per 
manent removal of lives t ock .

,.
on 1and

Fenci ng and qat e s : Location , type , condit i on, a nd exte nt of ranees
availabl e for outlea ~ i n g; economi c value of fen ce mai ntenance ,



cons t ruc t ion , ~ nd remo~al . Fede ra l spec if i ca t i ons shoul d be consul t ed regard
I ~ g types of fe~ce .ater ial. depth a~d spac ing of posts , a~d types of gates
(cha in li nk -- fa br i c . posts; boIrbed 11l re - - lli rt' . post s l .

Wh en plac i ng fe nces O~ grazing l ands••anager s shoul d cons t de r species
a~d c lass o f <]nzi ng stock; sf ze , shape and t opography of t ile grazing units;
range condit i ons; n"",ber of animals t o be graze<! ; length Of grJl lng season ;
aAd l ocat t on of a~a l labl e llat e r . Othe r consi de r a t ions In pl annt ng th e con
struction, . aintenance , and ~oyal of fe ncing are llil dlife -eY e-ent and . 111
tary _eve-ent , bot ll of which can be Il l ndered by fe nci ng. Cross-count ry . il i_
U ry ac tiv ity can also d.-age and destroy fe nc ill<J. Frt,,"ent ac t ivitie s . ay
r!,,"1re .anagers to add speci al .aneuvtr gates .

3. Prot ec t i ve ba r r icades: Typps -- t l lll ber bar ricades or u r t ll bar ri_
ca des Islope. e l evat i on . v"getati~ e cOver Should be known l .

4. ~galines/igloos : Pert inent infonaat ion i nc l Udes t ypes of ro ofs •
.. a tt s , f loors . eoors , and ea r t h cover in'].

s. Pi ers /dod s : Ob t a i n infonnat i on on l ocat i on , foundations , and pl at
f emus.

6 . Recreat i ona l s t r uct ures: Rel ev ant in formati on t ncludes special use
structure s [e .g . • pi cni c snet te r s , fireplace s. grill s . boat l ecncte s , camp
grounds) . and t he number of the se uni t s .

7. Open loading docks : In cl Ude informat i on on loca t ion , s i ze , and typ e
of acce ss t o loadi ng docks.

8 . fldg pol e : l nc l ude in fona atlon on locati on and ~ight.

g. JIl i I itary f l'atun's :
in fo..-at ion on al l fe a tu re s
t ng prog r.-. Such fea t ure s

Of Obvi ous
t ha t rela t e
Incl Ude:

llIIporta~ce t o a
to t ile cur rent .

pr ogram is
fu t ure trairl-

.1. Ra d io teee r- s : St r uc h n 's des l gRdted to handl e traffi c control. pa r
t icul arly ai r . by .on1 t ori ng and re cordi ng tr a n~i ssions t hrough a \pec; flc
f re,,"e" cy .

b. ~k willages: A ~o~el bu11t t o s~ ale of
si.ulate a ttac k an d defense of populate~/cleyelope ~

or to-n; u ~ed to

C. Bu"1<ers: locat10n , cOfl'St r llc t i on. pur pose • .tAd SiZE'.

d . Gr.tndstands: locat ion. const r uct1on. and s t ae .

to. Ta rg et s : Area des igRdtcd and nUlll bert'd for fir i ng practice.

f . (lbsenatio., tower s : locati on . s ize. a r ea obse rved.

g. Aba "doned airstri ps : A" uni~prove ~ surfa ce ~ I C" "as b~n ad apte~

f or take- off or l and i ng of etrcrer t : has lII inimal fa c il it i es .
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h . Re~etments: ~ barr ic ade to p ro~id~ shelter; need to know l oc ation
and si ze.

t • Pits ; Locati on and size .

j.
machi nc

Concrete pi llboxes : A
guns , anti t ank weapons ,

sma l l ,
etc.

101' concr ete for tificati on hous i ng

e.
surface

Launche r sites: Any a rea f rom wh i ch mi ssil es can be l aunched from
to t he air, or surface t o su rface.

1 . AAlmun it i on dumps: Site uSl'd to di scard used ammun i t i on .

Rel e~ant i nf01"'11at ion about t he se fea t ures i ncl udes: i dent ificat i on ( name
and number) : l ocati on ( gr id re fe rence or coor di nate reference); s t atus
{ ac t t ve , ol, ba ndoned, occ asionall y used) ; purpose: co ndi tion; maintenance
r equirements: fr-equen cy of use; use coor di nat i on; danger or obstructions t hese
f ee turc s might r epre sent to t rai ni ng act i vities , ,1nd pre ca utt cns aqef ns t t hese
denqers .

10. Radar fac ilit i es : Equi pment wIli ch detects and ceter mine s the posi 
ti on , vel oci t y , and ot her Charac t e r is t ics of di stant obj ect s by defl ecting
high f re quency rad i o wav es f ro m t hei r sur faces. Such e quipment may be used to
aim ar t ill ery f ire , di rec t and cont ro l air t r affic, or dete rmine air ta cti cal
maneuvers. Re l evant i nformation include s : i dent i fica ti on and l ocati on of
sta tionary facilit i es ( t ype of housing , type of radar unit , r ange of uni t ,
usag e a nd l i mita t i ons): i dent i fication of facil iti es f or mobil e usag e : mai nt e_
nanc e r eqJ irement s ; ope rat i on training r eort r ee ent s ; coordi nat i on of usage
with nOl111ilitary r adar .

daln :
11.
t ype

Dam s: lnfonnat i on neC~SSd ry i ncl udes use, location, ~ nd size of
of cons t r uct io n: s ize dnd number of s pi 1i ways and outlets .

12. Ai rfi elds : Si tes prepared f or aircraft t o t ake off and l and, Ai r .
str i ps are generally l ess developed than air fi eld s , havi ng fewe r nav i gat i on
ai ds and suppor t r ecn ttt e s , Ai rf i ~l d s are occas i onally used as sites for
tac t f cal maneuvering of ground troops and vehi c l es dur i ng tra i ni ng ec tt vttte s ,
and are also used for tn coen nq and outg oi ng deliv ery of e qut pnent , suppl ies,
and troops .

Information shoul d i ncl ude: Locati on ( gri d re t ere nee or geogra phic coor
dinate s) : elevat ion ( in fe et or meters abov e se a l eve'l }; r unways ( l ength ,
wi dth , azfmutn , s urface, condit io n and max imum weight-bear in g capactty ,
drainage co ndtt i uns }; hanger s and suppor t bui l di ngs (s i ze, t ype, coont t tcn.
t ocettcnl ; fueling ra ctt t tt e s ; navigati onal aid s (l ights, cont ro l tower s ,
rddar , communi l; at i ons1: repair fa c iliti es: obstruction s (towe r locati ons and
height , transmi s s ion lines , vegetat i on cover ) : taxiways and parking areas
(length , wi dt h , s urface t ype, bearing capac i t y , condit ion) ; traff i c volume
(nonnal usage) : ope ra t io nal stat us.

13. Heli copter land zones : Si te s prepared fo r take- off and landin g of
rotary -winged aircraft . lnfor'lnati on includes : Identif i ca ti on (name and
number): locat i on (g eographi c coor di nate s or Untve r s.tl Tr ansve rse Ml'rca to r
[ UTM ] grid reference} ; dunension s (si ze and sha pe in meter s or feet) : azimutf
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(I ~ r<l ~~e of degree~l ; elevJt lo~; t ype of ~ u r f6ce _<l te r1,l ; o~struction~ to
<l i r <lpp ro<lc h l hil l~ . t owe rs . t r<l~~i~~ lon li~e~ ) ; other re~t ra i nts to ai rc ra f t
use ; dccess l sur f<lce roads and cross- cou~ try tr<lfficab ility}; seaso~ or per iod
of operJ t ion ; use Std tuS .

14. Ild ilrO<lds ; Mdy se ... e as bdr rlers t o tec tt ce t .oveme~t of te- re s
trld l and d<J.Ia ti c veet er es aM troop~ . l ~ f o""ati o~ i~cl udes ; Lille I d e~tjf i 

Cdt ion ( n~be l" , n<l"", , o_r~ll i l' ) ; 10Cdt ion of rea te : le"9th ( on the Inst al h 
ti on!; sPUI"S l Iccat tce , l ength , pur pose); sta t ion 01" docking fac ilit ies ; con
nect1ng 11nes ; chal"ac te r 1st ic s of the tl"ack 19dge , ra il we ight , grade , t1 es ,
rai h , spUes . set t cre s , der ails l; nU!llboel" of tracks pel" li ne ; condit ion and
.a1nt~nance I"t'~po n s ibl i l t y ; bal last .dter1al ; tr.ff ic vol_; bridges tt cce
t i Of', f l'lltul"t' c rossed. wi dtil , ct ee... nee•••ee- tej s , l ength , dei:k • • te ria l,
type of sr-uctu-e t ,

IS. Wd l~~ ; M<lY be concre te , . sphdl t . or grdvel ; lIdinten.nce procedure s
inc lude crack seal ing, p.tching . a..,.or COdt i ng , bi dding, and reg r~veli ng.

16.
non t cc Ic

Sanitary
'""' ~ te ~ .

l andfill s ; Si te for di sposal of domes t i c or indust ri al

17. Telephone network; The t el eph one nl'two rk ccost s t s of the equipment
dnd c apdc i t l e ~ of the tl' l ec~nun i Cdt io n ~y~ tem as th ey reldte to trdi ning
envi ronment . The fol l owi ng in fon"dtion d~out t he telephone net wo rk should be
Yd t hered :

••
t r<ll ning

The location of dl 1 network lines <lnd other network fac i li t ies on t he
ld ndscdpe;

b, The height end ct eo-mc e of above-q-ound t rdnsm iss ion l 1nes at al l
s1tes whe re l i ~e s c ros~ rO<ldS t hat . re nedr or in tra ining are.s ;

,.
t ra1ni,,'1

The depth at wh ich l i ne~ dre bur ied; types of protec t ive housi ~g dnd
activ i ti es wh ich coold dfect rnese l ines ;

d . The locat ion of dbove-grou.nd lines that III lgl'l t inter flll"l:' witn dir
t r4f f ic. heights of the se li nes, dnd the i .. ~ldtlon to a irf ie ld s . airstrip~ ,

hel lpa ds , and drop lones.

In fO~dti on relevant to the t ~l ec~~ni Cdti on sy~ te. IflC l u ~ e s;

d. lines Jnd net wo rks dVdlld~l e for c~~nic a tio~ i n tra ini ng aredS;

b. Cent rdl control of COllDun1cat1on for t r. l nl ng drellS ( locat ion of ce n
t rlll cont ro l . typ~ of fdc l l itl es. hours std f fed . nonalll u~dge l ;

,.
t ra ining

lOCdt ion
eeees ;

of s t at londry s i t es . ith tel eCornllunlcatl on fdcil l ti es I~

d. Mob i l e t el ~c~uni catl o n f aci l i ties;

e. u~~s f a.. te l e c~nunl cdti o n i n coordindt i ng tra1n lng dc tiv1 tles. and
at te..ndthe sys t ens fo r such use s,
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18. Radto network :
cast centers) that are an
inc lu<l ~ s:

R~dio dn<l t elevi sion
or near the training

fdcil iti es
1endscepe .

t to-ors and bread
lnfOnlldtion

e . The l ocatton of dl1 brOddc as t ing tacnttte s , such dS towers, a nd
their relat i onship to tr-atnt nq areas ;

b. The location of tower-s with re spect to air traffi c and dir take-off
and j andf nq zone s ;

c. rypes of r-adto ( and te levis ion) systems oper-ated en t he i nst all at t on ,
and use of th ese sys t e ms in t.ratnt nq activiti es;

d. Cente rs for coord i nat ing and becart cas tt nq radi o and te l evis i on
trdnsmis sions used in t r ai ni ng dctivitie s ;

e . St.att cne ry and mobile rece i vi ng and se ndi ng l ocati ons on the traini ng
l andscepe :

f . Mobil e r eceiving dnd se ndi ng capac i ti es ;

g. Nonnal usagf' for r ac tc and te l evision C{]lJlm unic ation sys tems i n t rain
ing sit ua t i ons ;

h. I\lterndtive or baCk -Up cou mumc ett on methods ;

i . Relationsh ip of el ec t ro nic warf~re ec tiv t t fe s to r~dio and t el evi s i on
comnuni cati ons.

19. Cemete r i es: Protected area where mil itary trai ni ng activiti e s are
prohibited. In clude i den t i f iCdti o ~ l neme , number , typ!') , loca t ion , pr-o t e r t t cn
(fence, oost.eo si gns ), s('dso~ of pr ohi bi t ed use, an,i impac t of s ite on adj a
cen t 1and use .

20. Road s: Pri mary mean s by which troops, weapons, equtpnent., and sup
plies are moved across th e t rai ni ng env t eorment . lncl uded are I1d rd- surf ~ ce

roads, improved rceds , uni mpr oved roads , with th e exceptt oo of t ank t r atl s .
Inform ation requt r-ements include j ocat t on, extent. of use , width, sur face t ype,
wei ght limitdti ons, shoul der width and com posi t i on , and condi t i on.

a. Lccattcn of all i nstd l hti on roads : Unimpeded acce ss t o and fr om
leasing si tes i s required for cr op an<l range la~d dctivities ; access needed
for tilling, planting, cut ttvatt nq, harvesting, and moving equt pment and
livestock. Any military traffi C Idli ch interferes with ether uses of mst eti e
tion r-oad s should be identifi ed.

b. Shoulders:
slope control, weed

\/idth, m at~rial , condt t.t on ;
control, erosion cont r ol .

maintena nce i ncl udes mowi ng ,

c . Bridges : Se rve as a link i~ tht' t r ai ni ng envi r onment transporta t i on
sys t em; tocaeton. capac ity, and condit i on of a bridg e a ff ec t troop movement.
Informatio~ to include :
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11 1
111
13 1
141
lS I
161
17)
18 I
[ , I

00 )
O ll
(It )
( 131
( t 4 )

( 15 )

d.
r oads or
t ra ffic.
veh i cl es .

[II
111
131
[41
[5I
161
171
[8I
[91

(101
( 11)
(l21

Br idge numbe r and name
Route bridge is on
Bri dge locat ion ( gri d refe rence)
Feature crossed (ri ver , road , r a j 1r oad. etc .J
Status
Capac ity or mili t ary load clas s i f ic ati on ( i n t ons or metri c t ons)
Length and ~i d th ( i n meters or fee t )
~ e r t i C dl clearance approaches
Type of structure
Construction materials
Condition structura l i ntegri ty
Mai ntenance responsi bili ty ( ownershi p) painting in spection s
Normal usage patte rns
Capacity to acconnoriate ( or obstruc t ) high water f low ; capacity
rat; 09
Soci oec onomic data per t aining t o land use .

Culverts: DNins constr ucted of pipe or masonry wldch cross under
embankments ; allow s ur face drai nage wi thout in t e rfering with r oad

Impo rtan t in road impro vements ; af fect mob il ity of ground t r oops and
Pert i nent information i nclu des:

Culvert nume , numbe r or i derrt t Fytnq desi gna t i on
Route along whi ch cu lver t occ urs
Locat io n
Surface wat e r fe ature ( i f known)
Size [di a~eter in mete rs or feet)
Type (st ructure and mat e ri al)
Condition
Ef fect on road cap~ci ty

Maint~n an c e r esponsibili ty
Capaci ty to accommodate hi ghwat er fl ow
Flow rate
Cloggi ng and ca use (e.g ., beaver dam or naturally acc umulat i ng
debr i s ).

e. Sig ns: Location and readabil ity Should be known.

f . Easements/Ownership: Ri ghts afford ed a pe r son or group t o make lim
ited use of anot her par ty 's proper t y , espec ia l ly agric ul t ural out-l eases .

g . For ds: Shall ow places i n stre ams and riv er s t hat can be c- ea sed by
veh i cl es, ani mals, or on foot . l<1e nti fy th e ways Fords affect the e obt l f t y of
grou nd t roops and equi pme nt performi ng e~tensive off- roa d maneuver s during
tra i nin g c~ercises. Beca us~ e~isti ng bridg es are of te n unable t o suppor t
heavy military vehicles, f ords nay be used during maneuver s . However, vent 
ctes cross i ng st.ree.ns and rivers at f ords sray cause ext ens i ve eco l ogical dam _
age to wat erways by i ncreasi ng se diments, changi ng bott~n condi t i ons , relea s
i ng l ubricant dnd fu el pol l uta nts . and directly destroying aquati c flora and
fa und. Info rmation re levant t o f or-d s on training l ands includes :

(1) Identi ficat i on or desi gnation
(Z) Location
(31 Route, if any, al ong whi ch fo r d occ urs
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141 Hyd ro l ogic feature c rossed (Nile of str ealll . r iver. ceeet , pond ,
o r o ther "'dter body)

lSI ~a ter dept h a t no~al f l ow [ and at 10. and high f l ow)
(6) Velocity of .~trr at no...al fl ow [ and at low and hi gh flow )
III Wt 1~ of ~ater body a t f ord s ltr
181 Surface str..ngt1l o f bottOlll and banh
ICII Ba ~k stcce s

(lO) S" rface bo tt(ll'\ COI'posit ion [ gravel . saM, stt t , e tc .!
(I l l Type and ...o~nt of bank and aquatic vegetati on cover ( dur i ng

var i ous seasons)
112 1 Al te r nat i ve routes . i f fo r d i s I ~pa ssable or unus~ble

[ lJ ) ImPdct of cross l r19 on s t redlll ec ol ogy and dOWllstream users
[14\ lmprovement~ t o forrling si t e [ such as bank leveling or

sur fac i ng . up s t reeet ddl~ s, grav el appli cati ons t o bottom]
O S] US<lge
(16] Seasons or periods of unsafe condition s
01) I nves t i gat e the possiblltty of using mobll e br i dges at spec t tt c

for d t ng s i te s .

II . Road l en9t1l : Expressed In . lles or kilOileters .

t • Mile l oad c lassification.

j . Road . i d t.'! : Ex pr rssed in fert or eetee-s ,

k , Sur face condi tions: I'hys icd Char acter of a r 01ld surface __ e .g .•
surfac ed . uni lllproved .

1. Dr a i nage i~provements: Gradi ng. cul ve r ts . ditCheS.

III. Dr ainage problellls : TylK' of pro bl l'lll. f re qJency or season of
occ ur rence. ~ i t l 9ation procedures , l ocat i on or sec t i on of road .

n. Traff i c r egulation f<l ci litt es: Si gns , cent e r strips, lights on eac h
road.

o . Matnt~nJ.nc e r espon sibil ity : Government or indiv i dua l I r gally re spon
st et e ,

p .
(RCIl . a
1nterevt

SIl r fac e s t rength: Thls .ay be expressed as a Ra tin9 Cone Inde x
unitless val ue t llat i ~tc.tes bea r ing s t reng th; of pa r ticul a r
f or unsurfa Ced !"Odds.

r . Con-erc ial traff i c : Veh ic l e type; pe r unit of ti_e , pre fe r ab ly pe r
day or hour.

s , Parill ng areas : Ma y be cO'lposed of conc rete. nphalt . 9 ravel ; -.l tn t e
nance includes cr ac k seali n9. pa tchi ng, a~ or coat lll9 . blading . and reg rdv el 
ing.

tI,
t. Cons t r uc t ion : on SllIaller i nsta l l ati ons , rOdd

conce r n s l nc~ access t o th~ a rea may be adequate.
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invoh ing hrge Kr~~g e~ of ti .ber ~t d ltd ~ . rGdd eccess .~y be ~ . at t er of cee
~1derab1e concern. The pe r~on In c ~d rge Of t ile forn t or ot.l1er ndtu roll
re~ource wil l Ilolve t o .dke i.~rtd ltt decis ion~ dbout the l oc a ti on~ of Itew
a cce~~ roa d~ a~d the t ypes of roads that would ef f iciently serve tne area . ~

co~t t naly~i ~ 1 ~ mo~t of ten lI ~ e~ . Before con~t ruc t ton, the in~talldti on

~hould collect tlli s i lt fo~ation:

( 1) ctess of road
(For year-rOllnd use altd ndi n l f ne access : t t ass t __ paved road,
Cl ass 2 - - black t op, Clas~ l -- crll~hed rock gravel, C l d ~ ~ 4 -
di r-t •
Sea~onal lI~e : branch l ine rGads

III Le ft9 th -- feet or .ile~ l-ete r ~ or tlla-eter~)

(l ) Widtll -- two Idne or one Idne with tli rnOll t s

(4) Grade ~pecif; Cdt ;on~ - - md x i n~~ adv er~ . 10 percent; mjltin~n favor
abl e . 20 perc ent.

(S) Required ~ t r llc t u res __ brid~e~. cu l ~ e r t ~ . or re t oli lt i ng w J 1 I ~

(6 1 Vol..- of cuts and t il ls

111 Speed ~pecifl c.tion s - . 115~ [ 25 t./ll r) . 30~ (SO 1. /llr) or
.. ore)

(B) Bh s tl l\g

(g) St eep g rdde~

21. Bui ldings : Factlt ty et t. h a fl oor . wal ls and roof useo to neuse per
sonnel . off ices, eljiJ ipment. s t o-oqe , etc. Incl ude Informati on on:

L Loc..tl on

,.
intedor

'~ al1 type ; "I..sonry .
t nd \'Ateri or

c. Root type : 1russ..s. eeck , roofi ng

d. Wi ndow and door type: Mi ll.ork . hardwa re , glning

e. Floor type ; Wood, colteret e , cover i ng

f . Founddt lon .lnd footift9 type

g. Pa int ( ; nter iurl

h. Paint (exterior)

i . [Iectrica l slst~: Di~tr lbut ion panel . e lect r ic al c i rcui t s



j. Llec t r f ce l di stri buti on sy st em :
buticn syst f'm, substa tions, transformf'rs

tte ctrtc at qenerat ton
and swi tches

plant, dt s t rt-

k. ve t er sy s t em {pot eble J nrl nonpot eble l

1. sever sys ten s , i ndus t r ial: t rce tment pl ent s , cou ec tton ttnes , punps
and ecut poon t.

m. Heat in g system: S'team, hot weter , forced e t r

rt , Air co nditio ni ng

o . Ventil ati on sys t em

p • ln s t alled eout pnent

q . Li ght ni ng pr ot ection system

r . Fire pr otection: f ire ala rm sys t e«, spr i nkle rs, fin> hydran t s

s. Pprmits , re stri ct ion s .

22. WJ t er sys tern: All physi cal st r uct ur es that relate to obt.ining ,
sto ri ng, or df'li ve ring water , include s pumps , wr l l s {c r ewdovn and pump ca pa
c ity shoul d be known) , -ese rvcf rs , wat e r t anks, wat er t owers, dis tributi on
l ine s , piping, chlori nation and ot her trl'ating equipment , fir e hydr ants .
Ot hl' r rel evant i nfo rmat ion in rludes :

a. The location of all phys ical s t r uct ur es r el atin fl t o water r esources
on la ndS used fo r tra in in g,

b. The status and use of these physi cal st r uctures (e.g., water t ro ugh
for ce ttt e , seaso nal usage ) ,

C. Thf' r el ati onsh ip of t raining ac tiv iti e s and s i trs to t hf'se phys i cal
structur(>s, poss ible damages to th f'se st ruc t urps t hat mi ght occur f r om train 
ing ac ti viti es ,

d . Owners hi p of the se s t r uc t ur es ;

e. Sites ~here water is avai l able f or troop and train in g use s , i ncl ude
quant it i es ava i labl e, peri ods of ava ila bili ty, and types of use s for whi ch
wat er i s sui tab le;

f .
or ganic

Resul ts of pt'r i odi c t es ting of wat e r quality:
cbee rt cel s , i norga ni c cheet tc al s , -ec tonucttces .

biologic al fac to rs,

23 . Steam sys t em, boiler plant : bott ers ; fu el sys t ems -- coal hand l in g
equi pnent , natural gas ttnes , di es(' l fue l pumps and li nt'S, s t eam di stribut io n
sys tem, conrlensate re t ur n sys t l'm.

24 . conpres sec a i r system: Compress r d ai r pla nts, air com pr es sors, ai r
di st r i but i on .
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l5 . "a tu ra l ga ~ sys tem: T"p phy s ica l el eseot s of the natura l g a ~

de livpry ~y~t~ i nc lude pi pe l j"e~ . pipe t!eads. pumpi"g ~ ta t i on ~ . ga~ d i ~t r i bu 

tt cn l"" i n ~ . requ 't e to-s and ee t e - s , ca U>odic protect ion. Inc lude lnforaat ion
on the fol lowing:

a. Tht" loca t ion of all natu~, 1 gas pipel i "es, p 1 ~hpads , pu.ping s ta
ti o"s and o l~r f ac i lit ies lhat rel a te to t he natural g' s dt"!lvery sys t~ and
occur on the t~. i n ln g landscape;

b. Ow~ rS hlp Of each fa(f l fty ;

c. Typ€ of plpl' l1 nf' 11l1.IWter. capdcHy , th ickness , .nll press",re ) ;

II . SH es ~ere .1 li ta '1 t n ffi c c rosses budf'd ptpe l i ne;

t" . Dept~ to wh ict! plllPl i"ps a ~p burif'd ."d plpel 1ne bt"ari ng strt"ngttl ;

f. Possthl e di s tu rba nces of na tural gas net-.on. by t r<1 l ni ng ecttv t t. tes ,
and ~, sUnPs to . vo ld such d ls turb <1nces ;

,.
re rtoc s

Ies t et t e t tc n use of
and type ~ of usa ge.

2 ~ . Coa l s tcraqe facil it i es : Know st orage ar ea, unloading sys t em .

27 . Fue l oil storage sys tem: Know numbe r of s to rage tan ks, unloadi ng
sys t em, di str ibuti on sys teet ,

leo On- pos t st ruct ural rescv-ces :

a . Housi ng

b. Recrea ti on

( I ) l ntloo~

I l ) Outdoor
0 1 Group
141 Indi vidual
151 St rcn uou s
Inl Serientary
(7) Art s and cra l t s
IBJ Ent erU l rIPlE'nt -:Ivi es, dancing , picnics , 9a. ('\

c. Re l igion

d. Sc hools

P. Shops . st ores ,

29. Ar t i f ic ial wate rways : Man·Dadp roulps for t ra nspor t ~ t lon or s i te
f m p ro ve~n t ; wat e rways i nclu de slo pe , locat ion, cons t ruc t ion, seeding, and
mo wi ng of aquati c or te r rest r ial overg rowt hs . E~amp l e ~ of a r t i f i ci al wat er .
ways include navigabl e s t r('ams, navigable l ~ kes fo~d by d_ ms , ca nals , sea
ways .



30 . Archeolog i cal si tes: Because Federal la.. r eqat re v the pro t ect.too cf
a rcnecl cqtcat and his tor fc al sites, th e manager shoul d ~now abo ut a ny su ch
sites on l eaSdbl e or t raining dredS and about ..tlether agricul t ur al ac t i vit ies
or traini ng might damage these si t es ( Appendix D) . Mdndger s shoul d ~ n ow if
arc heol ogic al or his t or ic al sur veys have been conduct ed on l ands av ailable f or
outl ee sinq and If any spect t t c sites, or li~e1 y ar-eas for site s , ha ve been
i dent i f ied. Da t a shoul d be avai l able on th~ lo cation of those si t es , their
con t ents dnd ty pe (e .g., Cdmpsite , gra veya rd , f l aki ng st at i on) , and the rel a
t i ve value of these sites . It may be necessary to pro hib i t agricultuN1 or
mil i ta ry ac t.ivi t y on pert.tcul ar sites , or t o tempor-ari f y halt activity until
more can be dete rmined about the a reas.

31. Wi ndmill 5 and wi ncpue ps .

32.
through a

Pi peli ne
pipeline

pumpl ng
sys t em.

stat i on: Sta t ion t o pum p eeee- tet s (li qui d or gas )

33 . Transmissio n line s and substation: Many s t r uctures on t he t raining
t endscepe rel ate to transportation and ccenumc atton r scn tttes , or directl y
to t rai ning use, and are disc ussed in the se ot her contex ts . Ho..ever, informa
ti on on all cul t ural feat ure s tha t occur on maneuver areas, ranges , or ot he r
site s used fo r training i s r el evant to t he management of training activit ie s .
Th ese feature s i ncl ude:

aonte cuce t bui ldi ngs (st r uct ure s present before Anny use of the
1and, ..e rehou ses , etc .)

Communic ations towe rs
Wi nrtm i 11 5 and ..i ndpumps
Pi pel ine pumping sta tions
Tran smissi on li ne s
Powe r substations
Fences
Co r ra ls
Sanitary l andftl l s
Sto c ~tral1s and wa l~ways

Camps ( recreat io n)
Pi ers and docks
Oxidat io n ponds
Recreation fl c ilit i e s

The e f fects of these f eatur e s on mi litary t r ai ning acti vi t ie s Should be
assessed. Many of these fea t ure s (such as t r ansm ission l i nes, power substa
t ions , fe nces, an d windmil l s ) hinder t he cross-count ry or aeria l movement of
troops and vehi cl es . The r ef or e , t r ain ing pro cedure s ma.y hav e t o be adj usted,
both fo r t he sa fe ty of personnel i nvol ved and fo r t he protection of th~ cul
t ural feature s . Rel evant informat i on conce r n1ng al l nom fl t t ary f eature s
i ncl udes t cent t ft catt on , ste t us , o..ne r- snt p, condi tion, potent i al and ac t ual
damdge ca used by mi l itary dc t i vi t ies, loc ation , purpose , edsement i nvol . ed ,
and potential ha ze r-ds t o t r din ing and necevse ry precauti ons .

34, Cattlegudr ds: The 10Cdt i on, type , purpose , and condi tI on of al l
ca t t leg uards on th e i nstdl l at i on, dnd th e needs f or any addi t i onal catt1 e
guards ; purcha se and i nstal lation cos ts, and spec i f ic reg ulat i ons or poli c ie s
regarding t he type of cat tleg uar ds t o be i ns td11ed; me t hods of installat i on .

65



The e ffec t~ of ca tt l egua rd ~ on in~ta l l1tion ~ ld l i fe . O¥e-ent ~hould al~o be
kno../l .

lS. Cul t ur al a/ld hi~ tori c si te~: St ruc tyn."S or an."dS u l u<i bl e becau~e

of t he i r p~h is toric , h i~to r i c, or c ul t ural si g"Ificance. locat e and descri be
such f eat ure s .

36. StO nll safety rac t t t t t ec : Any h ci l i t,. built t o ..ith~tand. and be
u ~ed a~ a p~c aut i on ag ai nst, unusual ly vi olen: .eather.

31. Transportati on fu el s t or age areas i "'"y area otle re fue ls · _ part Icu
larly pet rot ew , oil . l ubri cants ( POls ) -- are stored In lir ge lII'dntHi e s .

Aqu~ ti c !!..~i..c_ .i!.'=.drne te r s.

I. AqUd t i c pl ents : Pl dnt s 1ssoc ldted ..ith ldk es , ponds , str e.ll~ S ;

inc l ude conposl t ion . qUdnt ity , ec ononics , ae sthet i c s . l nd nut r itiv e value s .
Give t otal I ls tiO'l9 .n t h sl!a~onal evaluat ion of se l ect ed scec tes ,

2. Phytopl ankt on productiv i t y : C(JlI posi tion and quant ity of aquati c
. icr of10r a used a ~ foo d by f i~h or ot he r .anaged spe< ies ; asefu l otlen assess
i ng c ar ry i ng c apac i t y and over al l produc t i vity of a gi ven area. [ va lua te sea 
sonally.

3. ,t,q l.ldtl c pest pl ant s : trse s • qua ll t i t ies , and condi tions of .a t er
plants I i ncludi ng al gae} cons i dered no~ lous, nanaestheti c , or det ri . ent. l t o
t he balance of an a~at i c sys t e.; "y In di cate that a . anage.ent progra- i s
needed. Moni tor Sl:'asonally; eore of t e n llhe n · bl oOllls· are ore-sent or
predic ted.

4. Fish ( ec ce ce tc val eel: Wor th of 9 it111e and othe r seec te s and of a
qtv en progrdl~ . consi der a t i on of fjs hi fl<J rev enue s . as Wl:' ll as aesthet i c vatws :
values may bl.' post ttv e or negat i~ e . Yearly re~i e.. of dss~S~lne n t ,

S. Fi sh (und csi rabl e} : Type 'l nd m~"bers of fi sh c o n ~ i dere d undes t r able
in managed or ot her waters ; ind icates e ffec t i Yene~~ of or nt'~ d for maneqeacnt
pr ograms . Per iodic dss.. ssment ; depends on ps r ticu'l ar fauna and eeea .

6. Fish growth : Growth of i ndi vi dual s i n f i~h popul a t ions -- espec i all y
ga_e . rar~, or Indic at~r ~pec ies - - cal cul dt ed from sc al e mea sure.ent s .
Wei ght s o f f i sh a re used La ~~ s~ s s wdter qual i ty, condit ions . ~nd f i s ~ i ng qug.
tas . Periodi C oII oni t ori ng for se l ec ted spec ies.

1 . Fish pardsites: Content anti nlP bers of ec ce- dnd endopar as i t e s of
fiS h spe cies ; en~erd~io" _~y be u~ed to ds sess e f fec ti veness of or Il~d fo r
~a n a g e.en t p"O!J r. _s . [vdl u<i t e p.ardsi tes fro- trapped, uug~t , or cutt ee
~tock . as ava i labl e.

a. Fi sh popul at i ons : Cl ass i f ied dS very f ew , _oder.te. abundant.

4 . Sh e: Falll ilie s , genera , and
inhabit the ~re d under co ns i der a t ion .

spec ies of f i~h known or th ought t o
~ote econ ~ftt c and oth~r values, nl che .



dlul condi tion. P('dodic Cf' n~ ll~ fo ll owi ng clllllp l ('!E' ~Ilr v('y of fa ll na; note sea
~ona l v~ r i at i on ~ .

b. R"pr Ocluct ion: Numb" r ot l nd h i du al ~ born for (,~l h ~ I"'l t es .
t tcn t ~k l' n Ira. trdl'pi ng. f'tlo ; i n"icdtp~ h~bitd t qUdli ty. populdti on
and qUO td ~ dllowdblE'. EVdl ud t ion at l eas t onc(' ppr cyc lp for ~nagl'd

Info..., 
trends .
spec r e's•

C. ~ov~n t : Mov~pnt by group~ or i ndiv idua l ~ wi t hi n or bpt we('n nabi 
h ts and habi ta t t ypes . U ~phl for d('terwln lng reQu i r~l' n ts for gin'n fauna •
• ay ind icatp changing h~bita t co('<l i t lon ~ . S('a~onal -on ltoring . par t i cul arly
of .anagl'd g rOll p ~"

d. Mor tali ty : Proport ion of a gi vE'n population dying per year ; indi
c a t e ~ trends i n ~pE' c ie s popula t ion dyna.i c~ . habita t qual i t y . and ~uitabil ity ;

e.ac t cau~('~ (f .g .• f i ~ h i ng . pr(>da t ion . pol l ut ion . ~ hould be knownl. A~~e~~

annual ly fo r po~s i b l e t rE' nds .

('. Oi E' t : Animal and v(>ge table ~a ttpr con~u-ed by ~anag('d sppcies;
de te~ined by feca l e.~ms. s tomac h anal ys is, E'tc . Usefu l In determin in g
future di ('ta ry npeds. ao('quacy of range . and ca r ry ing capac i ty . Note c~po~i

t lon of di",t and quanti ty 01 fooo consumed . D('pt h of analysi s deppnds on
va l u(' of ~ p ecil'S and impact on ot h('r fonns ; note s e a ~on a l vari at ions.

1. SCJ rati o: Propor t io n of teeale s t o mal es In ~ manag,'d
use ful I n determi ning reproncc t t ve pote nt f al and f l shj ng quota s.
with as se ssment s of populati on s i ze.

popul ation;
Eval uat ed

g. Mi grat ion: Rl'guldt" Sf'asonal or annual mov(>m"nts ; gl'nr ra l ly predi ct 
ebj e and resulti ng f r om norma l chang E'S I n habitat ; impor t ant to dist i ng ui sh
f r~ nonmigratory or r a n d~ mo~('IDent~ . V a lu~b l e j n planni ng. espe cial ly land
us es . Once i n fo~ tion i $ es tabl ished. IlSllal l y updat ing is nr ed('d only
pl'r iodlc al 1y fo r changps In l i st of specIes . anaged.

h . St res s peri ods : Loss of viability re sul t t ne I rom abnor1llal or severe
c l i~tic condit ions or change i n habitat condi t ions. Indlcat !'s need for
~an ag~en t proc('dur('s to ~I n tal n balanc('~ or ~y Indi ca te shor t ages of
re sourcE'S. Mon i to r periodi cally dur ing ~rs h cond l t lo n ~ . eare of ten If stress
1$ su~pec ted . or I f f ragi le fa un, are present .

9. tepec t. of f i sh i ng activi ties ; Reduction i n population becevse of
fis hing. Usrd to consider ~yo tas . populat ion Si ll'S . and car ry f ng capaci t i es.
learly assE'ss-ent. noti ng year-to-y ear trends .

10. Vehicul ar da~ag*, : On- or of f - road da~gp to habi tat and subs PQUE'nt
ef fe c t s on wil dli f e du(> to act ivi ty caused by vehi cl ps; Inc lUdes erosi on. road
ki l ls. sa l t poisoning [ ~ i n te rl . i nterruption of .a~~nt pat te rns. AssE'sS
yea r l y. noting seasonal and l ong- te~ tr(>nds.

II. l nver tebra te fa una : Spect es
er vtse i nteg ral to eco logi ca l sys t""'.
Impor ta nt $pecl es.

us('d as lood. ac t in.,. as pes ts. or oth
Seasonal census, or -are oftE' n wi th
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Aquat i c Natural Abi oti c Pa rameters

1 . Lake s : Fre shwater bodi es, including ponds .

a . Dr opoff to 5 ft 0 . 5 m) dept h: Waterline to a 5 ft (1.5 m) depth;
bot t om composed of sand. g ravel , rock , mud .

b. Oropoff to 4 f t (\.2 m) dept h : Di stance from waterline to a 4 ft
(1. 2 m) dep~h: ( t) 100 ft (30 m) or more , (2) SO to 100 ft (I S to 30 m). (J)
25 to 50 f t 0.5 t o 15 ml , (4) 0 to 25 f t ( 0 to 7. 5 ml •

c. Lake shor-e l i ne : Quantity ( lengt h), conf i gur ati ons. conditi on, and
eros i ve characteristics of hab i t at directly adjacent to l a rge water bodi e s
( know l oc at i on , slope, s ur ro undi ng vegetation). Shorel ines Should be mnn! ,
tc re d annua l ly. Shoreli ne lMy be desc r i bed as: ( 1) irregular shoreline __
many coves , bays ; (2 ) undulat ing shoreline; (3) straight Shorel i ne f ew
coves; (4 ) size -- 50 acres (20 ha) or larger, S t o 50 acres (2 to 20 hal ,
smal l e r th an S acres (2 hal.

2. s t reees: The feature s of s urface drainage, i ncl Udi ng dry s t reambeds .
Watercour se s th a t c ross or form t he boundaries of training land can affect
training ac t i v i ti es or watercou r se s with drainage ba sins that ext end i nt o
t rai ni ng land; rel at ionshi p of surfa ce water re sources to al l agricultural
out- lease sites should be known .

Info rmation on fl ow ~ hould t nct urte:

d . Numerou s or unusua l chang i ng fl ow chara c te r is t ics

b. Me ander ing and flow Character is t ics

c. Inte rm ittent or small perenni a l s t re ams with li t t le or no flow fluc
tu ati ons . In formati on includes:

( 1) Ident i f icat ion [ name)
(2) Location ( t o and f rom)
( 3 ) Length ( and por ti on whi ch c r osses military lands)
(4) Origi n (and relat i onship to training land s)
(5) Per iod of fl ow (if int ermittent)
(6 ) Floodin g req tme
(7 ) Sf ze of drai nage bas in ( if primary s t re am)
(B) Cont r i buting streams (if sec ondary or higher o rde r strN m)
(9) Wat ercour se or body to whi ch s t r-eams cont ri bute and point of conf l u-

ence
(10) Wi dth and dept h
(U) Bott <:Jll cha rac te r ist ics
(12) Vel ocity
(1 3 ) Oisc h<l r ge
ll 4) W<lter qual ity
(I S) Bank chdracte ris tics
(1 6) Esta bl ished fording sites
(1 7) Br i dges.



3. Char acte r is t ic s of l akes a nd st reaa s:

d. Temperature: Nex tmum , minimum, and aver age t ee per-ature s for given
bodi e s of <later; may indi cate polluti on l evels, eut ro phic ati on , suitabl1 i ty as
hab i ta t; s hould be mon i t ored seasonall y.

b . Shorel i ne fluctuati ons: Li t t le or more, noceret e , major det rac t i ons
l e ss t han hal f a season .

c.
grav el ,

Shorel ine mat e r i al:
rock, si lt, clay.

(Fi rst 20 ft [6 m) beyond water) may be sand,

4. Color and t urbid ity: Turbi dity i n water i s a measu r e of th e degree
of interfe renc~ wi th li ght transmiss ion caused by the pre sence of suspended
so lids. In natura l circumsta nces, cl ay and si l t par t ic les, micr oorganisms,
and org anic debr is contr ib ute t o a ce r t ai n l evel of t urbid 1ty. Infonnat i on
ret event to t urb tdity in surface waters in cludes: Normal or eccept ebt e turb i 
dity l evel s i n a ffec ted wat e r bodies; train i ng activiti e s t hat i ncrease t ur bi
di ty ; t he levels and dur at i on of t hose i nc reases; me t hods to cont rol such
impac t s ; effects of increased turbi dity on su rface wa t er ec ol ogy and other
wat e r use s .

5. Groundwa ter r e sour ces : Wat e r beneath t he eart h 's sur face betwee n
sat ur ated soil and rock. Supplying well s and spr i ngs , it is the sole or maj or
so urce of us able water on many i nsta l lations wi t h wat e r . The amount of
gro undwate r i s closely associated with vi gor of fl ora, and t hus browsing capa
city . Informat ion relevant to groundwater I ncl udes:

a. The gene r al avail ab il i t y of groundwate r r esources and t r ends i n
groundwater t evet s and usag e , seasonal avai l abll i ties ;

b. Dept h t o groundwa te r sources , level of s upply;

c. Il;nount, util ity , quali t y;

d. Type of formati on in Whic h gr oundwat er occu rs;

e . Rc pl acewent. rates;

f. Wel l si tes on instal l at ion lands :

g. 1./1"11 source, depth, yield and qual ity of yi el d (color, mineral con
t ent , pH, total dissolved soli ds);

h . Nat ur al l y occ urri ng spri ngs ( l oca t io n, source , l evel of f low, season
or period of flow, val ue of si te fo r wi ldl ife, cont r ib utions to surfa ce
wat er s ; may ~ i d in det ennining ca r rying ca paci t y).

Al so rel evant is th e f easi bili t y of pumping or otherwi se t ra ns por ting th e
wat er to th\! ag ric ultur al s ite, and t he suitabi lity of t he groundwa ter f or
i rrig at ion of cro ps or fo r graz i ng livestock . The long- t enn effects of agr i_
cul t ura l wi t hdr awal s should also be cons ide re d i n tenn s of re gi onal groundwa
ter r e source s , ant ici pated long- te nn needs , expecte d yie ld, pumping and
re pj ent sbee nt rate , and t he re l ationship of groundwater r esour ce s t o t he
st r uct ural stabil i t y of an area.
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6. lrl ~tersheds/dr~ indge/dhCMrge: Dr~ ln~ge sys tems are described in
te~s of l oc~ t i o n, degree of s l ope, ~nd C~pdC i ty. Deta I ls ~bo~t wat e rsheds
locat ed in agric ultural outlease s ites should be known. Thi s i n fo~atlon

Should includ~ (1) the general topog r~phi c ~nd l and ~ se cna r~c ter l s t tc s with in
the dr~ i nage systems , Jnd (2) the a-~nts and kinds of wlthdr~.als f ra- and
cotl t r i butl ons to tncse dn lndgt' systems . ade by on-post ag"i cult""a l ec r tvt 
ties. Mong the ell.'llt"flts t o be consl de l"ed are the perct'nt of hnd area t nat
the on-post agri cu l ~ral si tes co-pr ise withi n each wate..shed, a~ounti of
w~ter withdrJ~ls f n:- groundlo~te" eesc v-ce s , and tile e,J ~ ntitl ~nd Q,,~lity of
contrib utions t o tne dr ainage sys te-s.

Of par t icul a" conce rn al"e sedi.ent cont ribut ions to surface -aters ,
incredsed '"\Inoff f rolll cropped. overgrued, or burned 14n<ls, ~nd in sene Irri
gated arees , t ncreese s In w~ter sa li nity. Incl uded in drdi nage \ l stt"llS are
spr i ng\: lOCdtion. qual ity and value of any source of natu"dl .ater i nto a
given hdbitat , aQUa ti c or t er re \ t ri al , \ houl d be known . Springs shoul d be
~v al l.ld ted redrly, with sedsonal moni to r i ng .

In so.e Jred\ , t he re are inter90ver~enta l and regulatory dis tri c ts
org anized by watershed; t he Insta l lati on should have i nfonmati on about the
di s t ..i cts' boundar ies and regu l~torl programs.

7. JoI<lrshes : Generally, lowl ~nd areas covered by sh~l1ow ~nd sometimes
temporary or i nt~nmittent waters ; of t en areas of highest wil dl ife produc
thi ty. Suscep tibi li t y to draInage, and rel ativ e importance to waterf owl (o n
a seaso nal bast s l , aquati c ver tebra t es, and assoc iated fauna shoul d be
assessed. Include evaluati on of veqet at ton with respect to density and compo
sition.

B. Eu tr-opn tcett on: [ nric rJlte rtt of a body of water wi t h r..spec t to va-t ,
o~\ nut r ient\; e_cess of nutr ien ts o fte~ resul ts i n loss of ~es l rable pl~nts

and anll_als . E~trophlc W<lter bodies may cont l i n sew<lge 0" f",rtllizers; eut ro
phiC<lt ion m<ll reflect age of ·.. t t' r body. Seasondl .on ito..I"9 , t'~pt'c i dl l y 'in
sus pected aeeas ,

9. s..spe'lded sottus : Par t iculate _u te r , e f taer- organic or i llOrq ani c ,
inert or eot , or llI ~ te "Iah not In so l ~t ion; potentially a Cduse of \l1ting,
c lo udi ng. I4oni t o.. at lust se nonal ly, ecre oft en Ntl'l'r1' i ncre<ls ing Hl~s a re
recorded. Su spended sol ills lndic ~te l «~l pollution I fW t ural or r1:' Sll lting
fr o- i nfl uence of .an) and aqu~t l c car ryi ng capaci t ie s.

lQ. Us e by fi sh and . Il dllfe : Activ ities of fi sh <lnd wi l dl ife i n or
<lround <l g lve~ body of w" t ..r or .~ter sys t e.; eV<l l Ud tion needed for planning
mdnag~ent progr..s dnd as\esslng qU<l l l t y . Se<lso~a l _oni to ..i ng, notl"9 annual
"nd 10r\9- te rw tr1:'nj\ ; \hou lj be asSt'ssed econc.ic all y and aest het icall y.

11. Tides : The relathe rise and fa ll of the su..face of cceens , seas,
and othe r water bOdie s cau\ed by t he at t ..acti on of the llIoon and sun. On
Insta llation s where tr~ i n i ng occurs in a t id"l envi rOnRen t, include dai ly ,
Monthly and annual InfonuU on on high and l ow t ides, as 01('11 as t he resultant
Int e r t idal aeoe . InfonMtl on Is needed about underc urrents, l~nd conf igura
tions above and beto, the water l evel , ~nd the effect of tidal Inovement on
sea- to-1 and and 1and- to- sea access .
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12. l nl and waterways: Sta ndi ng bodi es of water such as ponds, ietes ,
marshe s , and swamps. Rele~ d n t information concern ing eac h standi ng wat e r body
includes:

a . Ide ntific ation of eac h wat er body

b . Type ( l ake, mar sh , swamp)

c. Locat i on a nd exte nt (area In square nt t es or hectares )

d. Capac i ty ( acre-feet or CUbic met ers)

e. Re gi me (extent to which t he water bo~ ri se s a nd fa l ls with seasonal
varf a t tons in prec i pi t at i on and groundwater l evel s )

f. Suitab ility of water body for amphi bious or aquat i c training ( dept h,
bank cner ecte r -t s tt cs , turbidity , bot t om charac teris tics)

g. Wh ether these wat er bodie s border nonntt t t ary lands , and i f so,
exte nt t o wh i ch t hese waters are us ed for nonmili t ary purpose s

h. vatue as water source, wl1dlife hab itat, recreat i on site .

13. Coastal wat erways : La rge bodies of water ( such as oceans, seas,
nav igab l e l akes , and navi gab l e inland sat ereaysl , Information rel ev ant to
coastal wat H s tnctudes :

a. Shoreline configura t ions, i ncl udin g off-shore islands, re e fs , t idal
lone s , l agoons and bays, ter r aces and clif fs

b. Leng th of shore l t ne

c . Points of access to coastal wat er

d. Sui t abili t y of Shoreli ne and beach f or t r ai ni ng activity na~igation

tee l1 i ti es

e. Sui tabl1ity of coastal water for amphib io us or aquatic training

f. vev e action

g. Water depth and rate of dr opoff

h . Use of coastal water s for nonmil itary purp ose s .

14. W~ter bodies border i ng l ands: Extent to whi ch water bodi e s border
nonmll l ta ry land.

15. Sal t wat e r t ypes: ucee n , bays, canals , t i dal mar shes, bogs .
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Aqu~ t i c Man· l nfluen ced Abi oti c P~ rameters

1. Fishi ng areas : Site des i gnated accep t 1ble f or fi shing.

2. fl oat launch: Site designat ed for t he l aunching of water c raft in t o a
water body; giv e num ber o f s ites .

3. Sl;1'lImlng area: Site open f or swi mmi ng.

4. Main t~ined snore r f ne/ beache s :
in fonn ~ ti on may be use d as topogra phic

Locati on, s lope ,
data on eeps •

veget at i on cover;

5. Rese rvoi r: An arti f i ci al or i mpounde d vtr-eem or riv er cre ati ng a
lake or pond. Infonution i nc'l udes : Identi f icat i on {name and num ber) . loca
ti on , dpprox im ~te wat er surface ~ rea at ca pac i ty [ i n acre s or hectare s), capa
ci ty ( in acre- feet or hecta re-met ~ r s) , water-holding st r uct ure , pur pose of th e
re serv oi r, pote nt ial of t he rese r voi r for amphibi ous t ra ini ng.

6 . Accessibility from road: Abil i t y to get frOlll d road t o sur face water
r es ources fo r r ecreation. Dista nces may be :

a. <1/4 mt 10.4 km) fr om exis t i ng road

b. l/4 to 1 mi (0.4 to 1.6 kml

c . I to 2 mi ( 1. 6 t o 3.2 kml

d . >2 mi (3.2 kml,

7. lOa t e r sites shared with nonm il i t ary uses : Ponds , l akes, mar she s,
swamps. Know whether the se water bodi es bord er nonmilitary l ands; if so, note
how oft en th ese wat er s are used fo r ncontt i t ary purpose s .

8 . St r-eams [ i mpoundments upon) : Agri cultural out - l ease nlaTl agers should
have Informati on on all water tmpcuncments nea r out- l eased l ends ; al l poten
tial spr i ngs and st re ees where water might be i mpounded al so shoul d be noted .
Rele vant infonnation conce r ni ng exis t i ng impoundment s inclUdes the l ocation,
capacity , and fluc t uat ions and t rends in quan ti ty , qua l ity, purp ose. For pos
si bl e impoundment sites , r el evant inf onnation incl udes l ocat i on. potenti al
ca pacity, ag r icultur al wa t er needs, costs of cons t r uct i on, i mpacts on aquatic
and te rres t ria l or ganisms, effect on mili tary dnd other l and use , and possibl e
value for nonagric ultur al use s. Army or other regula tion s may be pertinent t o
the cons t r uct i on of i mpoundments .

9. livestock s er er nee ds and use s: The availability of water affects
th e t ype of ~ni mal "m l ch can be grazed and t he grazing practi ce s use d. Type
of te rra i n i s al so considered wh en asse ss i ng dis tances t o water (Tabl e AJ) .
ttvestocj; water requirements are li s t ed In Tabl e M . The availability of
water f or grazing animals i s al so affected by the type of source [ st re am,
stream i mpoundment. sp ring, la ke , t r ough) as wel l as dependabi l i t y and access
(bank s teepness a nd ata btl t t y] t o t hat wat er source .

10.
know t he

Surfa ce wa t er cont r i butions:
cont r i butions of ~gricultural

Agri cul tural out- lease manager s
proc es ses t o sur face wat er s. Of

72

s~ou1d



Tabl e ~ 3

Dista nces t o Water

Terrai n

Rough
RIJ111 ng
tevet

~nima1

Cows
Sileep
Goats
Horses
Elk
uua r
Antel ope

T r a ~el Distance t o Wat er in Mi l es (Kilomet ers)

1/4 to 1/2 (0 .4 to 0.8 )
3/8 to 3/4 (0.6 to 1.2)
3/4 to 1 (1.2 to 1.6 )

Table A4

Li ~est oc k Water Requirements

Gal/Day (L)

10 t o 15 07.8 to 56.8)
1/2 to 1 (1. 9 to 3.78)
1/2 to 1 (1. 9 to 3.78 1

10 to 12 (37 .8 t o 45. 4 )
2 to 3 (7. 57 t o 11. 4)
1/2 t o I (1. 9 t o 3.78)
1/2 t o I (1. 9 to 3.78)

pa rt i cu lar conce r n ar e contributions tha t degrade wat er qual i t y , s uch as
t ncreasec Sdl in ity (where sol uble sal t l evel s in t he upper so l1 hori zon are
high1 , exceast ve nut rient an- te nnent (wh ere soils are t r eat ed "i th fe r t il _
t zer-I , and incr ease s in sedi men t t avet s . If co nt r ibutions degrade surface
"a t e r s , in st allat i ons Shoul d see lOhat meas ures could be taken to reduce or
('l iminate th e problem. Rel evant to SUC h assessme nts are t he costs an d fea si 
bility of prevent i ve measure s; the nature, concentrat i on, and season or period
of the contet buti ons ; pe r ti nent Federal, State or l ocal leg is1 ation or pol i 
cies co nce r ni ng wate r- qual it y; the effects of th e contributions on ot her user s
or on any l l~ i n g organisms in the recei vi ng wa t e r s .

11. Sur-face water "i thdra"al : t ncreasa or decrease of volume of " <I t er
in a qtven sys tem; necessary f or planni ng pr uqra ms , a s s e s s l ~ g impact of irri
gation on cove r pldn t s. Seasonal mon itor ing of long-term t re nds sh ould be
conducted .

Odtd on the quanti ty, quality, peri od of usag e, and source of all wat er
" ithdrdwa1s s hould be a ~ai 1ab le . If the source is d f lo" i ng eater- body, t he
rate of flo"! at al l peri ods of wlthdrd"a1 , and any r el evant f l uct uati ons i n
qual ity shoul d be kno"n . For standi ng "d t er sourc es , i nfonnation should
include n uctcatt ons and trends i n total volume , fluctuat ion s, and t re nds i n
"ater qua l i ty , e ~ dpordtion r ate s , and peri ods durlng wh i ch th e source is
f ro zen. A1, o re l ev<lnt is t he e f fec t of withdrawa l s on eaCh of th e se sources.
Th e quali ty of t he "dter i s of parti cul<lr conce r n lOh en suppli e s are "i th dr<l" n
f or crop l an1s a nd liv estock . For ex ~n ple , e ~cessi ve sa11 ni t y mi ght degra de
soi l, d dmag~ c r ops , or harm animal s.
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12. Water quality: Levels of a ny minerals, compounds , sal ts, toxi ns,
phosp hates , pH, carbon dioxi de, oxygen , mercury , al kalinity, or sdl1 ni t y in
wa t e r wtl i ch t nf'luence fa unal or floral quality. May indicate pollu t i on,
seepage or overuse of gi ven la ke, pond , or s tream. Should bl' moni tored
mon t hl y in se lec ted areas.

13. Poll ution l evel s : Quantities of various t oxi c , noxi ous, or other~

wi se undesi rebl e substances or conditions in wat er ; i nfluences producti vity
and aesthetic val ues. The manager sho uld know th e ca pac ity of t he system to
wi ths tand pollution. Mont hl y moni t oring , especially in heavily uSl'd areas or
those near pollutants.

14. Impact of gNli ng: Effect of near by grazing on water quali ty, vege
tation, and fau na of a given aqudtic system; i mpacts used in pl anni ng pr ograms
and assessing activ ity, not i ng overuse . Shoul d be evaluated yea rl y , noting
j cnq- uerm trends.

IS.
ava ilable
eva l uated

Domestic wa ter availability for recrea t i onal areas: Wat er may be
for recreat ion at varyi ng costs, or unavai lable. Water may al so be
in t erms of its recreational vatue ,

Iii. Irrigation and its effects on water vege tat ion: >lher e irrigation is
practiced, agric ultural out-lease manager s sho uld know the eco nomic and
envtr omenta t costs/bene fi ts of s uch prac tices . The vari ous meth ods of i rri
gat i on should be assessed in tenns of convent ional i rri gation techniques in
the reg io n, requi red capital i nvestments for each method, and t he types of
phys ical t act t ities needed for each. Part i cul ar a t tent ion sho uld be given to
pennanent or semipermanent alterations to Army lands .

Other facto rs important t o irrigation are t he l ocat i on of water; quant i t y
and qu;l1ity of wat er available f or irr igation; irrigation 's effects on other
wat er use r s , on organisms li ving i n the wat e r , on riparian and backwater com
muni t i e s , and on the lo ng t e rm avail abil ity of wa t e r in t he area. Inc lude
data on irrigation equipment, fre quen cy of irr igation, irrigation methods.

Irrigation 's effects eey incl ude cha nges in f l ora and fa una resulting
from artif icial wa t er mechan i sms . Assess in te rms of ma nagement plans,
changes needed, change i n bal ance , species lost, water l evel variations,
resources lost, and wat er qua l i t y , Eva l uate seasonal l y, noting year to year
tre nds.

17. Amphibious movement : The i n-water mo vement of military vehicles
able to operate botlJ on l and and i n wat e r. Int orwatton concernt nq amphibious
movement. should f nclu de :

a. Ide ntificdtion of wa t e r bodies i n wh i ch amph i bi ous mo vement is possi-
b'le ;

b. Location and exte nt of these wate r bodies, as well as depth and bot
tom characte ris tics;

c. Seaso na l var ia t i ons and li mitations in water depth and aquatic ecct-
ogy;
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d. B ~ n k charec t e r f s ti cs (slopes and m~ter i ~l s) ~ nd th e i r r e l~t1onsh i p to
amphib ious movement;

e. Sut tabiIi t y of water bodies f or par ticule r t ypes of amphib i ous t rain~

I ng ;

f.
cont rol

Impact of dmphi bious act i vi t ies on a quat ic eco l ogy . and procedur es to
such impact s.

18 . Wat er rights: The legal r ights to t he use of wat er __ r-iparion
right s ( rig ht to control water by virtue of ownership of banks a long t he
wat er) . 'li.Jf!t'Jpl"ia t"J ri ghts t excr cst ve use of wat e r based on priority
a ppropri ~t i on without limitation of use to r iparian ) . and pres~1ibed rights
(ri ght s to wIl i ch legal title is ac quired by l ong poss ess i on) .

19. Ra nge and ma neuver sites: Incl ude natural hydraul i c features and
li mi t a t i ons due t o natura l fe e t ure s (such as wetl ands ) .

20. Mi l i tary /ag ri cul tu r a l land use coordi nat ion: Certai n t ypes of agr i 
cultura l ac t ivit i e s . suc h as gr az ing and hay mowing , occur i n t he tra i ni ng
env iro~nen t and are af fected by, and may af fec t . t raining ac ti vi t i es. Agri 
cultural ~c tiv i ti es must be coordinated to minimi ze i nterfe re nce with train
ing . Info rmation re l evant to t his coo rd i natio n includes :

a . Ar eas on- post wnere ~ g r i cul tural activiti es are peren t t ed and pro hib
i ted (for ex enpte , areas with j tve duds , a r tfl j er-y poi nts, f iri ng fans);

b. Season or periods of use;

c . On-post coo rdinati ng author i ty;

d.
cut t ur-a 1

,.
tra ining

Identification and access procedures f or personnel inv olv ed in aqr-t 
ac tiv iti e s ;

Procedures t o coordi nate tra i ning SC hedules with agricultural use of
1ands ;

f. Use of post roads, wat e r supply and other fa cil iti es by agricultural
per sonn el ;

g . Relat ionship of agri cul tura l ac t ivit ies to fire cont r ol i n training
are as;

h. tocatt on of <il l faci l ities ( such as co r ra ls, build i ngs, fenc es, cat
t t equeru s , w<i t er_impoundment s ) that r e l at e to agric ultural l and use ;

j . Cocrdi nat ion in th e placement of f ac i l ities that rel ate t o th e move
ment of trocps and vehi c l es .

Other useful i nfo rmation i nclude s desc ripti ve te rms ( ra nge names ) and
pr ocedur e s f or maintain ing COl1lll unic atlon [ field rad i o or telephone systems).
There may be specific r equi re ments for ac cess t o leased si tes incl uding cl ear
ance througr ra nge control, dnd use of s peci f ic r out es and speci f ic ty pes of
vehi cl es .
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l l. lepac t areas : Si t es des l')lll'd t o r ec et ve artil lery fire, ofte n f rom
",ore tnen one point. Im pdc t areas are frelJ.len t ly cont4lllinated by duds f rom
li ve fire; tlle~fore••~e.ent in and around th ese a~as I s sever e ly r es
trlt~d . lnstal h tions nldy have one l ar ge i.-pac t ar ea or sever a l small one s .
On sa-~ i nstall at ions . i_patt a~dS a re also used for a ir trd l ni ng exerc i se s .
Ilelevant in fo....a t ion conce r ning t'<I Ch illlp.lct area Incl udes:

Ide lltifltation
Locat.t Ofl and extent
Pro t eetiOIl I fenc l ng. pOStl!d sl gns. close d roadWays }
Cont d. i n.J t i on
Ter ra i n ci rc~sta nces

Status
Firing poi~ts ( locat IOIl. f ac ili t ies. access. type of use)
Da nger zones
Ora l n.Jge feature s
""cess r outes
Peri ods alld l evels o f use
ttolS e dynamics
Use by airc ra ft
Use-coordi nation procedures .

22. Re stric t ed ar ea s : "'here traIni ng i s permitted but re str ic ted due to
var i ous ~ n v 1 ro nlTIe n t ~ 1 ct -ccesr ances . 5Ilch sites might inclu de:

" ~ t ~ r si tes Share d with nnnnil itary user s [such as lakes dnd reser
and o/ith shorel ine s onl y pdr t i all y on militdry land s

b . lioncont i') uous or pert phe re l sites ""'e ~ the " OVl'lnf' nH of t rdininy
for ceS .I re res t ric t ed by acce ss or si ze llmitdti on

c . ¥ll l dl ife managemen t s i tes.

1lt>It>vdnt infornlat i on Cooce r ni "9 res t ric ted sites i llel udes : t de fl t ific a
t lan ; loca tion dlld extent ; pr olec t ioll ( fe llcl ng, pos t ed sl gnsl; type of uses
prOhib i t ed and pe~ l tted ; season or pe riod (e.')., nl ghtl of pro hi bi ted use;
a ut hority t o coe t ac t eOllce r fl lng the eree .

Z3. ",nl t ary!ootdoor rec re attee coordi nation: On·post rec~atl onal

dctl vity <II ay occu r at spec lflc sites des lgn.Jted excl us i vel y f or recreation;
howev er. dctiv it ie s . ay al so use the tra ining envl ro ...eet . WIle n rec re ettcee t
~cthit ies ( such as oH·road v~ lc le use . hlki 'l'J. flsh1 "9 . c ross-coun t ry s~i

Ing) do occur in t~e tra i lling env i ronment. t hey ~ust be coo rd i nated to . i ~ I __
tz e tnterrerence with t r . I 'lI'llJ. lofO".o1Itlon ~l ev ant t o t~ l s coord l 'ldt lon
Inc ludes :

011 . ~reds Oil-post whe re rec reetfona t ac tlv it l ~ s are peT"lltted or prollib-
t tee

b . Seas ons or per f ods of e xpec t ed use

c . Aut~or1ty on-po st f or pe~its , reg ulation. and enfo rc ement of recred
tion activity
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d. Perm i tted or proh ib ited use of post r oads 4nd uther fdc lii ti e s

e. s rcceeure s f or t;oordindtion ..lth roonge cOlitr ol personrlel.

The ov~rridlng factor dete ~i ni "9 th e type dnd ~ount of re creatl on.l ..se
on dny installation is the poli cy of the U. S. A~y f or th.t pdrti cular site .
There .ay b~ d de.and for the activ ity . dnd s ite condi tions .ay be good for
recreet t cne l pl.l rposes; however . If A~y policy restricts use , m e re is no need
t o plan for tha t aeee , If A...y policy does not restri ct use of 4 site, t he
type and ~ol.lnt of rec~a tl on4 1 use is gui ded by physi cal cha rac te r i s t i cs of
t he site . u d the - dm amt" fro. potential users. In r ecredti on.a l pl anni ng dnd
.anagement , bot h of these component s .ust be cons idered .

24. sereeerers e tfec ted by t rai ni ng:

,.
qual ity

\Il dt e r ~ " d li ty

of ~ u r fd t; e dnd
-- Mdny lIlil1tary t r- e t nt ng ecttv t t i e s can
grotmd\Oldters. The se det i vlt i es incl ude:

affect t he

(1 ) Stor age of ~dter i dls lespec i dl l y t OKi c . dte r id l sl at \OIaste s ites
whe re cont aM i nat ed ..ater seeps Into ground surface wate r s .

II I A'ludti c and ","phi bl ous tra l ni ll'} oKtlvlt1es thdt re sult i n t Ol ic
e-ission i nt o wate r bodies .

II I Washing vehi cl es 1n wH er bodies.

14 1 Cont a'1ll ln" t ion of . dne \IV er and ilnpaet areas; the Int rO!luet i on o f t oo
Ins into Ifd t e r bodi es fr'(lll the resu1 ta nt runoff.

151 Spi l l i ng or d~pi"9 oi l and fl.le l "'ds t e ."te r id ls fro. biv ouac and
ot he r tra ining s i tes ; the ~sult4nt biol ogic al enr i Chment of "'dte r bodies.

b. Sc.ii ment load •• Mdterials thdt are either suspended i n, or settl e t o
th e bouton of "'dt e r bodte s . Sedi me nt cont r i but i ons to wat er bcc tes ca n be
s i gnifi cantly incr eased due to t r ainin g activ i ti es s uch as amphiblo..s dnd
aquat i c tra ining ac ti vities , vehi cl es fo rding st.re ees , deve getation of
maneuver- en.t rdnge a rea s dnd sub seqcent i ncreases in the dhlodging of soil
!Idr t ic les dJe to r ill dnd gully erosion , and -eteese or diScha rge of wdte r
. dter i als i~to wat e r bodies.

In fonlldtl on re leunt t o sed inlent cont r i butions inc l udes :

II I Itentif1 Cdt i on of training . ctiv i ties th"t i neruse sed i-.ent l evel s
dnd -.e t hods to ~duce s..ch cont ri but i ons;

III l'lpd ct of i nc re ased sedi.ents on al,Mtlc fJ ord and fa una an d on
other "",ter use r s;

(4) I dent if i cati on of s Ll itable procedur es and sites f or raeesure s t o
re duce se,fi,~ent cont r i but i ons !sUch 4S cat ctlnent bas i ns , grassed \OIHer "'dyS,
te r races}.
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c. Tur bi d ity -- A IIll'dSUre of t~ t' deq rec of i nte rt.. ren ee . I t~ l lgl\t
tre e....i .... lo n ceuseo by ~he presence of s uspende >1 so li ds. In n~tura l c i r
cumst ances, cl ay dnd s i l t particles, . l croo~ani ... and or ganic deb r iS will al l
cont ribute t o tu r bi di t y l ewel s . Howewer, seve r al tra lni 1\9 dctl wi t les s i gnl f i
C<l nt ly tncrea..e sur face wat er ( and gro undwater) tu r bi dity . al teri 1\9 the ecot
09Y , olest hetlc enjoyment, dnd trl!dlJlen t r equ i r elllent s f or wrtece wate r usees. :

(J I Aquatic tralni 1\9 <t<:t ivltin

(Z) Cl'osslng of stre_s by wellicles

13) ~ash ing wehicles in streams

14) Devegeta t ion of ~dneuwer and range a r~as; subsequent inC n.'a ..es in
erosion and sed ime~t contributions to su r fdce wdter s

(!"I) Disc hdl'g i ng "",..to'! In to st re...s land ..t l.. uh tlng bacteri dl and algd1
~l'OOIt hs)

(6\ SUbsur face vib rati ons f ro- ordna nce ' ''pac t and othel' t ra i ning
act l vit i e s ( i ncee as I ng 9 roundwate l' tueb t di t y l .

Info nndtion re j event to t urb i dity I n sud ace wa t er s incl udes nonnal or acc ept
dble t urb1d i ty l evel s i n df fec t ed wat el' bodi es ; t l'a1n l ng acti vi t ie s t hdt
I nc redse turbi di ty , t he l evel dnd dU l'dt i on of t hose i nc redse s , and meth ods t o
miti gat e such tmpac t s ; i mpdcts of t ocr easec t urbidity on su rfdce wate l' ecol ogy
dnd ot~e r wate r user s , bot h 0'1- dnd off - post .

I . Topogrdphic . dPS: Im portd 'lt tools used to study 1dndfonns. The con
fi gurat i on of t he hnd wr tece h r epn.'sen t ed by cont oul' lines on the se _.IpS,
wn i ch provi de In fo...atl o'l dbout t he lOCdt lon of 1\111s dnd wd t e rcOUrses , r Odds
and i.pou'lo.ents , and other Ild t ural and cul t ura l fe at uN's . The sur fdce
featun.' Inforqatlon Should be presen ted In an dccurate , updat ed , and read able
fo...at at a scale lal'ge enough to i nclude all si gni ficant feat ure s . These
_.IPS can be obt.til,ed f r o- tI1e De fe nse Ktppl 1\9 "gency and t ile U.S. Gil'01091cdl
Sur vey . ~dnagers of ~ ...y t r al nl "9 prog r~s use t opograpnl c .aps for pl anni ng
4ttaC l and re treat s trategies, al. i ng arti llery ee epoes , louti ng bi ~ouac

sites , coo rdinat inq ~ ri al assistance t o ground troops , and othe r tra i ning
Jlct iv lti es .

Z. te r ra tn analysh lUPS: Te rra in ana l ys is . aps 'ShOy!d pro vide infol'llla_
t l on on gene ral te r r ai n , elev at ions {high d~d low poi nt'S) , r 4nge I n elevati on
(t)'\)I«Il r el tef l , chdrdcte .-is tlc s l opes f steepeess , l engt h, 4nd orient 4tlon) .
pr~lnent landscape fed tUI't'S (e. g_, escarpments , rock out·crops, s teep-wdl l ed
r av i ne s , and dr~ i nage fea t ure sl .

Fo.- the tl' ~ lnin g en V I.-o~ent, . 4pS .1'-1' ysefy ! t o c ategOrt ,e SU.-fdCe con
fig urat Ions by t ype, and tel eescrt ee eac h t ype by l ocati on 4nd ecten t . Inf ur 
eat t cn about t he sur ta ce conf i gyr a t i on i s e sse ntt er f or planni ng and per -tf c t 
pating i n large- sc ale t r aI ning events , and t or select I ng suitable area s f or
spec if ic t rai ni ng ac t t vt t t e s , Al so, s ur re ce confi gYr at i on I s ,In Impor t ant
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e reeeet i n t ,.ctl",' stra tegie'> f or ph '!ni ng the phCtlllent of rroops and
eeepcns , and i n ground- to-a i r int", rac tion,>.

3. ElevatiOl'l:
1 n .et", r,> 0" feet.
st cce s , and surface

The he i ght of the land surface abov~ ~a l evel . expresse1
n.e elevation of t he land surface reflec ts l andht"lls.
d r ai "" ge cee eec te et s t.tcs ,

~~tura l resource . anagers ~ay 'l~d this infot"ll~ti o n for descri bing si tes
assess ing po:~n t i a l cl imdX communit ies . and ma~ ing d~ l si ons ~bout cr op or
gra zi ng .ana1e-ent p..ograms . Ge ner al ly . variat ions in e lev at i on on a specl fi:
l easable si te ~;thln an i nstal lation .auld be t oo smal l to signi fic antly
affect man a1,~en t plan s; ho~~v er , at some s i t es i n rough or steep t errain ,
changes i n e l evation ere essoc te t ed ~ith uriat i ons i n 5011 type, percen t of
exposed ro ck . mois ture evett eetlfry , and ocmnent pl ant spec ies. For eu mpl e,
Yalc:ilTIa Firin'l Ce nter ' s terrain is Char ac t e r i l ed by high ri dge s and interveni ng
valleys that vary from ov er 4000 ft (1 21 7. 7 m) to about 500 ft (152.4 m) above
sea level . There is a wide va ri at i on i n domi nant plant conrnunl t ies and g"H 
ing potent i a ls fr~ t he t op to th e bottQQ of the~ r i dges.

Info...at l on about l and- surf ace e levat i on is vi t al t o th e planning of
grourd mOY~nt of t ..oo~ and vehi:les . the f iring of art i ll ery. and al l ai ..
nav i gati on ao: t h Hles . Th is info...u tion is usually available in both topo-
g..aph i c .aps and aeronautical char ts. On i ns tall at i ons Mhere t ..a i ning OCCUrj
on i nl and w.! t e!"WaY'> . coasul wat e r s. lakes. and orne.. ... ter ecctes , i nfol"lla·
t l on abo ut t he land- surface elevation bel ~ t he wate.. level i s also re levant.

4 . Slo:JC 1el19 tll : Slope re fers to th e angl e at "'i Ch a ghen st re tch of
l and inclines f ,.,. the Iiorizont<ll . Sl Gpf"s char actl!P"lze landfo ....s and affec t
t \'le dev el o~en t of soils and vege ta th", CIJll8unt tf es . The ..ore steepf y tile
l and slopes . t~e l ess deve loped and MOre susceptible to d~age a~ soils and
vege tdt i on.

Slope l ength i s th e dis ta nce f rom the t op of a s lope ( t he ri dge ) __ or
point of ori; in a1 ove r land flo.. ( ..a t er-shed) -~ to one of t hree a reas; ( I ) t he
bottom of t he s l ope . ( 2) wh ere the slope gradi ent decrease s ennuqh tha t sedi
ment de posi ts begi n, ( 3) wh e r e r unof f be comes d conce nt ..ated fl o.. or ent e rs a
~el l -defi n ed Channel . Slope l ength dffects site p..ocee t t e s as s l ope s t eepne ss
does. but most dl rec t l y a ffects drain<lge Characte rlstics <lnd e..osion poten
tial . Slope length calcul ated "itll s l ope steepne ss dete ... tee s LS (len gth
slope and steepr"K'ss h e tor) In t ile lISLE. Info.....t l on snould be kno"," about
s lope 11"f19th . slope l ength aVer<lges, an d t ile r ange of slope length fo r all
agricultup"al out- lease sites.

5. Slope odentation: TIll' di recti on a slope fl ce... Generally in tne
nor t hern he. l spnere. south- "nd ....st· faclng slopes are ..~ po ~d t o pe r iods of
direct sunl igllt longer th an nop"th· and east- facing slopes. Ya ..tatt ens in
direct e xposure to sunlight re sul t In va ri ati ons In so il teepe r etur e and .0I S
t .....e cha r acte ris tics . and thl .. affec ts vegetative Character is t ics. Where
moisture I .. J. l i.it ing factor . a dif fe rence In slope orient~t lon can result In
signifi cant dif fere nces i n th e Yeojetati ve cc.....uni t i es .

Info nm <l t lon on sl ope or ient a t ion , e~pre ssed by
be availabl e for a11 agri cultura l cut - tease s ites .
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mJY n.rvc di tf .. ri n~ orlenL,ti"n, . drlO l mtormatIcn 011 UI<' I'r, 'v ,II ,-"t or 1l'nL'tl""
may be usetul .

6. L~ ndform ve-tet.y: The phys t ca l cha -actert s ttcs of t he l and sur-f ace
such as hig h rtdqes , rolli ng hill s , Fl at pl ains , s t eep valleys, and broad

f l oodp lai ns. Landfcrms ' vdri e t y mdY be ex treme with severa l dOOlin3"t
fe d t ~res, may be 1 tmited , o r mdY be mod erate . It i s use ful to cateqor t ze
l andf orm vdri ~ ti c s hy t ypoo d"d doosc ri be edch by loc ation J nd e ~ te n t Iprefer~

ably on a map) ,

Info rmation conce r ni ng the su-eaca conf igurat ion i s e ssent t a: for plan
ning and pa r- tict pati nq in l aeqe-scal e t ra i ni ng exerct ses ; fo r se lec ti ng sui t
a b l~ aredS fo r spec ific traini1g dctiv iti es ; for t he pl acement of t roop s and
weapons , and for ground-to-ai r tn t e- act t ons during t ac tical uaneuvers .

7 . Rock f orm feature s : Bedrock i nfl uences the Shipe , st ze , ~ n d develop
men t of c rustonal l andf orms . The se fea ture s ca n tdke th e fO nl1 of thin l dye rs
lyi "g ho r iront~l l y , t il te d, f ol ded, or br oken. Resource managers shoul d
dete rmi ne whethe r t he area has dny s i gni f 1cant ro ck f eatures, ~nd wh ether
th e se t eature s neve aey vdlue as a sce nic r esource .

8. Ai r quallty : Level s of polluti on and lengths of expos ure at ..m1 ch
adv er -se e t tac ts on h e~l th and welhre can occur , Pollutant l evel s and atmos
pher i c conditions e ff ec t t he qua 'l f t.y of a i r . Hi 1 f t ary sourc us of ai r pollu
tion inc l ude vt ndbc r- ne fugitiv e dus t f r om t rdi ni ng exerc ises and par-t.tcut ate
emissions from vent cl es and smokest~cks. Resource mdn ager s nus t uake sure
t heir ac tt vt t tas do not conf lic t wi th pre serf ben ai r quality s t eodard s , I\ir
Qual ity should b~ monitored wh en ~ir pollut ant l e~ ~l s ~ xcecd t he mJ~ imum

eccepteble j evet .

9. Topog raphic feature re fere nces: Sur-race i nfo nl1 dtion must be avail 
Jbl e in a n dccurdte, updated, dnd readdble fo rmat a t i sca le lar ge e n o ~g h to
i ncl ude al l significJnt t ea tu r e s . Th i s i ~ formdtion shoul d also be presented
with acc urate t att t ude , l ongit ude, and e'l evat t on refe re nce . Ge nera l l y , topo
gra phic naps f or t ns t allat tons ar-e av atl abl a from bot h t he De fe nse M~pping

Agency dnd t he U. S. Geolog ical Sur~ey. (When an installa t i on pl ans a tra ining
prOgrdm , t he locat i on of nctura l and cultur a l feature s mus t be Known.)

10. Subsur face vi bra t ion trdnsmiss i on: If subs ur face '"ateriJl such dS
unf rac t ur ed rock st rata is d s ~ ita b le t eansets st on medium , t he" ~ i brdtion

pr oblems may re sut t , In t rai ni ng situat i ons , su bs ur face vibration s indY b ~

ca used by ord nance impacts, testi ng of weapon sys teo s producing low-frequen cy
waves or hl gh-J.I11pl itude i mpulses, bl dst i ng for exc avat t on or quarrying, or by
movement of hedvy e qui pment . Pro blems t hat mey re sult fr om subsur face vtbr-a 
tion transmi s s ion i ncl ude t he physi cal mo~ement of s t r uct ures, vibrJt i ons of
sur face mat ertat s , and possi bly l andsl t des , soil s l ump, mdS S wH t i ng , ol.nd th e
f rac t uri nq of i mpoundment s t r uc tu res .

Relev~nt i nforrndtion includes the type dnd thi ckness of subsur fac e forma
t i ons , t he trJnsmiss i veness of ede h Strdtd , ol.nd the 10Cdt ion dnd type of s i tes
of possibl e i mpact (ilnpoun~nents, esca r pments , and structures near the s i t e of
di s turbance ) .



11. Md;S wa s t aqe : The down slope movem... nt of materi al s by f al li ng , r oll 
ing, s li ding, or f l owi ng; may re sult from al t ernate fr eez in g and t hawing , f rom
cha ng i ng eot st ur e condit i ons, or from ea r t nquake vi br a t i ons . Trai ni ng activi 
ties (such a. cross-count ry tra f f ic) that r educe ~ egetat i o n un steep slopes,
or th e firin] of ~i b rati on - pro duc in g drt i l1ery may al so co ntr ibute to mas s
wa stage. Si tes of mass wa stage s ign i f ica nt ly l imit trai ning , e ngi neering, and
other use s. Rele~ a n t informati on co ncer ning such s ite s i nc lu des s ite locati on
and exte nt , slope steepness and lengt h, type of mas s was ta ge {rockfall,
l ands li de, sl ump, ear'tnfl ow, sol if l uct i on, soil cr-eep}, materi als tovct vec ,
deg re e of t nst abtt tt.y, area of use l i mitat ion, type of use limitation, dnd
I.' ngi neeri ng Jse limitat io ns.

12. r e ctontc ac t tv t ty: Processes tha t de fo rm and rupture t he earth' s
cr us t wt th ene rg y f ro m with i n the earth. S~ch pr oce sse s can eithe r be dias
troph i c [ t he br eakin g , bending, and warping of t he earth' s c r us t ) or volcani c
(the movement of molten roc k f r om wi t hi n the ea r t h onto the eart h's crus t).
Th e l Ikel th c ad or ri sk of tectoni c activ ity occurr i ng at an i nstal l ati on can ,
in pa rt , be lssessed by th e hi s t ori cal recor d of se ismic events th at have
occurred ...t t - rt n a 50, 100, or 15U mi {BO,16U or 240 km) radiu s of th e instal 
l ation. Th i ; hi stori cal record should i nc l ude th e dat e and l ocal1ty , or
centt'r, of t -re dis turbance as wel l as t he int en sity eno ran ge ove r whi ch it
wa s fel t. scctoq tc struct ural fea t ure s (such as fault t ra ces , ant ic linal
ext s , and Sy1cl l nal exis ) on or near an in stall ati on are al so rel ev ant . To~i c

dnd e~plos i ve mat er i al s sho ul d not be stored nea r such fe atures.

U . Atlno spheri c impacts : Ef fects of dif fere nt ac t iv ities on ai r qual 
ity; s uch cont r ibutions i ncl ude dust from off - road vehicll.' t ra f f ic , ~moke from
fir es and e~plos i ves , emiss ions fr om vehi cl e fu el co n s ~mpt i J n , odors f r om
wa s t e sites ~ n d weapons f iri ng, qase s used in t raining activ i ties, and th e
poss ibl e el~ i s s ' on of rad ioactive and other t oct c substances. The in s t al l at i on
should have informati on about eac h t ype of atmospheri c contribution {on-post
dnd off- post) resu lting f rom ongoing acti vit ies, heal th and nuisa nce bazer-ds
posed by s uC h cont ribut ions, and procedures to reduce such contr ib utions. Al l
off -po st problems resulti ng f r om suc h on-po st contri butions shoul d be known .

14. Aeria l phot ogra ph s : Vi t al i n detennini ng l ocat i ons dnd measurement s
of su rface f~dture s; can be t aken or obtai ned in a ~ar i ety of fo nnats _* large
or small sc ale; bldCk and wh i t e , color , or infrared (especia lly use fu l for
id entifying hardwood- stand areas and for det ec t i ng pl ant disease) . Aerial
photos may be of spec ial value in detenni ni ng changes ove r ti me (day to day,
season to see soo) .

15. Si tes h a~ i n g valuabl e subsurface mat erial s : These si tes may consist
of oil, ga s , or othe r ~alua bl e mi nerals. l nfonnati on re levant to suc h site s
i ncl udes : si te i dentification, l ocat i on, qua lity of mat er i al , ex te rrt of depo
sit, s t e tus of site , access to s ite, ove r burden, and seepage pro bl ems.
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Terr...str ial M.in -In fluenu·d Ab ioti c f'a r ~'lIe te rs---- - ._-
I. HuntiO'll} aered!)e : AMount o f dVd l hb1e l and on an I ns t all dt i on used

fo r hunting.

2. CdIlI plJ ro undS: Inel u.w t il.. nWl~r of c_ pgr oUllds , lecatt on, " I ze of
areas des l ']nat ed as c _ pgro ullds . alld recn ttt es aya i iabl e , SUCh as ...ater ,
t o ilets .

3. Picni c ground s :
st ze of a rus desig n.ated

Include the no.nt:/er of pi cni c grounds , locat ion. and
as pi cn i c grounds.

4. Off-rDdd recrutlonal Yl't!1c\es: Recreat ional
bi kes , s n(lWlllobil es) t lla t are operated off lIajor rcees .
cle , av erage n...ber drhell. si ze of yehl c l e ; alllouflt o f
off -road veh icle t r ail s s"'oul d be IIINsueed .

Vehi cles 1e , '1 . , tr.ail_
Illc lude type of veh14

acreage devoted to

S. Alli mal ... 1t alld lIi llera! distributiOIl: Blocks of e~pose" de pos its of
sod l ~ chl or i de , potJss i ... chl or i de , dlld o ther salts and M l n~rd ls used by
.lnhu l s . espec tat Iy ungul ates , as suppll."ll('nts to diet. Incl ude lIin imUln
amount s necessary t o Ill a i nta in se vera l spec ies. Infonut ion t o be consi de red
in c hecki ng di stribution includes the typ e of te r ra i n, t he proper di s tributi on
of l i vestoc k f or e f fici ent f orage , t he location of key nabltats f or wi l dl i f e ,
and the gene ra l salt requi n,nent .. f or g rH t ng enteet s . Sal t can be di stri 4
bute d in d '1rHing unit t o e ncour age mar" even grH ; n,:! o f f ora~e plants. Ge n
e ra ll y , thi s mean s t ha t salt shoul d be pl aced far enouqtr from key hdbitat
a re as to protect wi l d l ife . The ro ughe r th e t errai n , the cl ose r sdlt blocks
snoul d be to each other 4_ liv estt)C k are less .. cotl e on r ough t erra in. Go>n
ej-a l sd1ting -ewt r eeents fo r graz i ng ~ ntma1s are li st{'d in Tab l{' AS. The
nUfllber of blocks needed slloul d be revteeec seasona lly, Requiremen ts ~ary .... ith
cl l~at {', geog raph i c a re a . kinds of f orage .availabl e . dnd s tage of forage
groOfth.

6 . Pest ic ide p~g ra~ : Appl i ca t ion of .alll ~.al or pest-control l i ng chem i4
cals , organi c or l norg dnlc , R{'levan t in fo~at l on Inc l ude s t h.. l OCdti on wne re
po>s t l cld{' i s t o be dpp1 ied , spec i f i c c~icd l s used . and quan t ities. The
t nst t l l at i on Should {'s tablish procedures fo r proper app l i ca t ion of pesti c ides .
bi o -lIoI<Jnifi cat i on, dSs{'ssilllJ pr ogru eff iciency . and eu.1ua tinq i_ p.ic t on
ndb ltdt. Should be .onitore d contl nllo:l l 1y , with peri od ic i_p..c t dSse SSlllO'nt.

hblot' AS

Lives t ock

r oes
Horstl-s
Sheep and goa t s

Amoont of sa1t

1-1 /2 t o 3 Ibs / :lIollth 10. 1 t o 1.4 kg}
2 to 3· 1/2 l bs / l1l onth 10.9 t o 1.6 kgl

1/ 4 t o 1/2 l bs/mont.h (0.12 t o 0 . 22 kg)
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7. St ructures for animal habi tat : l~a n _marl e st. r uct ure s , such as bridges
or pi e r s . ...hi ch can be usec by antnal spe cies. co ncoct a conpl ete i nventory
... i th annual 11I 0ni l or iny . spec tfy t nq dOy eetn t enance of e xisti ng s t r- ucture s .

8. t xcavattcn sites : Both roc~ qua r ries and borrow pits used t o obtain
eng i nee ri ng materials . These sites may consis t o f j tmestone , cl ay, gravel, or
sand. Informa tion relevant to such s1te s include s sI te ident i fication (name
and/ or numbe r- ) , l ocat i on. quali t y of material. exten t of deposit. status of
si te. access t o s i te, overburden. and seepagl.' p rob l ~n s .

9. Trai ls: Tra ils can be used fo r hik i ng . mot or cycl i ng . c ross-country
s ~ iing . hor seb ack rtdt nq , btcycltnq , nature ...et ks , l tves tock , aod tactical
vent ct es . Important infonna t i on inc ludes i den t i fi cat i on, location. num be r of
trail s on povt , length (miles or ktl onet er s) , s t a tus . purpose. ownership,
easement involved, condition. potential hazards to training and nece ssa ry pre
caut ions. and pot ent ial ( and ac t ual) damagl.' incurrl.' d by mi litary acti vities .

The e rr ec ts of t hese tee t ure s on mil it ary t r a i ni ng ac t i v i t i es should be
assessed. Use of tra ils ca n hi nder t he movement of troops dnd vl.'hic les;
t here fore. t r a i ni ng procedures may hav e to be adjusted. both f or t he sa fety of
pe r sonnel t nv nl ved in trai ni ng ac rt vtttes an d f or th e protection of the trail
use r s .

a . Hi ki ng trails:
i ng 0" as J -ec reattcnet

Trails on-post use d by pedl'stri ans as part of train
act i vity.

b. Mot o r cycl e trails:
f or mot or cycl e and trai lbi ~1.'

Areas
use.

on-post t hat have been designated suitable

c .
bl [s hed
country

cross-count ry s ~i i ng trails: Trai l s or are as that have been es t a
( usua lly by the outdoo r recrear t on off ice) SIll'clfically for cross
s kiing .

d . H or sebac~ r i ding t ,.a i l s : Tr ai ls used specifi cal l y for hor seback rid-
t ny .

e. Bicycle trails: Tra il s des ig nated solel y f or bicycle use .

f. Na t ure trails: Trail s t ha t have been se t up to he l p pe op1e become
more a wa re of na tura l resources and ...il dl ife .

g . Sto( k trails a nd ...al k...ays: Walk...ays ca n pro vtdc li vestoc~ access to
mar Shl ands or a r eas subjec t to overf l o... . prov i d ing mor-e so urces of forage.
Stock tra i ls serve the same fun cti on in s t eep , rough areas. and arees of dens;!
brush or roeest , Locat ion of fences shoul d rel ate to the l ocation and utilitj
of wal k"'dyS and stocktrails.

h . Tactical vehi c l e trails: unsurfaced r outes constr uc ted for tracked
dnd wh l'el ed vehic le traffic. including t anks , annorl.'d per sonnel carriers
(APes ) , eogi nel.' r i ng and re scue vehi cl es . In format i on relevant to t actical
veh i c l e t rails inc l udes: route designat ion ( name or 'lum ber ) ; route location
( grid re fere nce t o and from); route 1eng t h; types of mi l itary vehf c l es pl'rmit~

t ed and pro hibited; i mpr ovement,; mai ntenance ; s tatus; s urf~ce composition
(soi1 compos i tion and surface improv ements ) ; sur face s tre ngt h (this may be
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exprcsst-a "5 au RCI, d unt tl css valut- thdt i ndt ca t es rl'l Jtivp hl'"ring st rengt h
and th ," may vdry from sc ctt cn t o sl,ct i nn); sur -tece qeone t ry l el cvat ton pro 
fil e alo ng the t ra ils , in clu<1ing rut s , r- t c.} ; vi sibili ty probll'ffiS (veh icle
g('nera tion of dus t] ; vegpt ati on; t rail width ; road cros sings; s t r ra m c ross
ing s ; ra t e of usage ; and dr ainage problem s (area of probl em , frequency , sea 
sonl. Tra il s mayor may not bC' off icial ly des ignated, improved, and ma in ~
t a ined. Many i nsta l lati ons have vast nph/ork s of t r ai l s , with only a few uspd
heav i ly . Impr oveme nts s uch as cul vpr ts, gr ading, and r pinforcpments of hdrd
surfaced r oads at c rossing, np('d to be as ses sed.

10. Herbi ci de program: Appli cati on of plant- controlling chemicals,
organi c or i norganic . Re le vant informat ion include s how and where thp herbi 
cide i s to be appl ied , numher and ty pe of chemicals uspd, datI'S of appl ica
t i on , Qua ntities or dil ut i ons used , and specific t arget sppcies . The pffec ts
of herbici des on non- t arget s pecies, es pecial l y protected spe cips , shoul d al so
be known. as should t he eye! i ng of herbt c t oe toxins through the so il , water ,
ann bi ol ogi cal envi ro nmpnt . Fur t hprmore , the in stallation should know how the
usp of hprbicidps rela tes to l evel s of ttllaqe, th e over all e ff ect of t his
rpldtions hip 00 erosion l os ses , and t he e f fecti vcnrss of th e herbi eidps on
wppd pr pvpnt i on . Any r egu l a t i ons or rf'st r i cti ons relating to type s, level s ,
co nditions, dn~ m,'thods of herbi cide Ij S ~ ~ h o u ld b... under stood .

11. Fi r-ebrea ks and fi r e control: Location, si ze, quality, and t ype of
veget a t i onal or geo log ical s t ruc tures wh i ch may prevent or r etard growth of
fi re. Asses s with re fe re nce t o prescr i bed burn ing need s, susce pti bil i ty of
bebr t e t to f ire, and futur e meneqe uent pl an s . The i nsta l lat i on should ro nduct
a comple t e eval uation wi t h annual asses sment.

M ~- a s u r ~ s to control f i res tnctuoo plowi ng or mowing strips, cut ti ng
s t r i ps in f or es t arpas, bac k-burni ng , or adj us t i ng l evel s of graz i ng . On
sites l e ased f or graz i ng , son1f' r ange perimpters (outs ide t bc f i ring fanl may
be heavily grazed to reduce t hp pos sibility that rang(' f ires will spre ad. In
suc h circumstances, t he perimet er s of sa fe t y ar-ound the f i r ing ra nges , prob
lpms of erosion r esu lting from suc h practi ces, and th e valu(' of such measure s
should be known .

I f cont r o11('<1 bur ni ng is done on in stal lat i on l and used f or ag ric ul t ure,
(e .g. , bru sh cont rol on rangela nd), then firebreak s n('ed to be es t ebj t sh ed ,
an<1 informati on about th~ exte nt and nature of such acti vit ies should be
t r ansmi t ted to fire cont ro l authori t i es.

Fi r e pr ot ect i on i s impo rt ~nt to a train ing program . Many t ra i ni ng
weapons and ac t i vi t ies may cause f i res , so installations mu s t have ef fec ti ve
proced ures to pre vent and co nt ro l fire s . Information rl.'ll.'vant t o fire protec
tion in clune s : season or per i ods of high f ire danger ; precautionary measurps
duri ng danger pa-tcds (i nc lu din g limi t ati ons to t ra i ni ng acti vit ies ); pro
ce dures to pr otec t t roops , equi pme nt and suppl i es (especi ally f l ammabl e and
expl os iv e netert ej sl ; mrthods used in cont rol programs ( such as fire l anl's ,
cont rol led burns , se lec ti ve timbrr harvesting, and overgrazing the perimeters
of high -d anger ar pas); and proce~u res for off -post coor di nat i on of fire pro 
t ecti on and co ntrol.

12. Inte grated pest management system: Cons ists of ta ki ng an i nventory
of the pes t popula ti on , determining methods t o ef f ect i vely combat the prob l em ,



mak ing pest cont r cj pl ans operat io nal, and rev i ewing t he e rtectt vene ss of the
Chose n mean s of pest cont ro l .

13. Noi se levels and ocrt vetton : Ref<:,rs to t he amount, pe r i od , and type
of noises Lqenerat ed by tra ining ac tiv i ties) tha t carry to off-post areas and
among people. In format i on incl udes: range of noise audtb t l ity at vari ous
intensity l e ..els fo r each t ra i 'l i ng act i vity ge nerati ng noise; effects of veqe
tati on and landfo rm s on noi se absorpti on and t ra n~njssion; e ffec ts of winds
and temperatures on no ise t ra nsm ission; off- post coee unt ttas ' percept i on of
on- post nct s es (type of dis t urbances, area, of mo st. s igni fiCdnt df s t ur bances} ;
ml>th ods or procedure s to r educe c t f - pos t noi se dis t ur bances. The manager
should: (1) know the inten s ity and durd t i on of so und and its i mpac t on
wil dlife , par t ic ular ly during breeding seasons ; (2) conside r e specia ll y
e ffec ts on " sen si ttve" species; 0 ) monitor t r-atnt nq activity near critical
lJabitats; (4l eva l uate noi se duri ng periods of high hurndn ecttvtty ; (5 l De
aware of traini n':j ac ti vities t hat gene rate noi se - - e .g., f iring ar t il lery,
setti ng off explo siv es , using heavy equ i pment ( for construction or r oad bui ld
ing), and op"rati ng veh i cl es (g ro und, water , and air t r aff i c).

14. Buryi ng personnel waste materi al s : Instal lation regul ations , houl ,j
be cons ul ted to see whe th e r th i s procedure i s permi s s i bl e on- pos t; if tnis
ac t f v t t y is .111 owed , t he method of buria l snoul d be i ndicated. Perti nent
informat i on incl udes t he nature and quantity of wa s t e mat erial s , soi l Charac
t eri sti cs, w,l t er t abl e l evel s , and th e l ength of t i me fo r ,nilterial to degr ade.

15. Excav ati nq trenche s , gun empl acements , f OXholes, f ill , road sur fac 
ing, ear t hwo rks: Spec ific land scape ad apt.attons required as pa rt of a pr ogram
for trdining uni t s th~t use t he envi ro nment.

16. protected area s : Si t es where training ac tiv ities are prohib ited.
Exampl es of tnc se sites include: arc heo logical and hi stor i cal s i t es, ha bi t at s
of endangered species. r ec r eat i onal area s, ag ri cu l t ur al si te" f or e sted area s ,
cemeteries, . md dangerous s ites (e.~. , fu el or mu ni t i ons s t orage areas, power
subs t at.t onsl.

17. lm oac t areas : Si t es desfq ned t o r eceive artil l ery fire, fre quent ly
from mot-e t h.m one poin t ; often cont'lmin dted by duds f r om live fire. Mo vement
in and around th ese area s is severe ty restri cted due t o ddnger fr om art11 1ery
f i re and duds , On se ne installation s , impact are as are also used for air
training exe-cise s . Relevant i nformat i on about eac h impact are a i ncludes :
tcen t.t tt ce tton ; l oca t i on a nd e~te n ';; prot<.' cti on Ltenc t nq, posted sig ns , c l ose d
road ways); cont antna tt cn ; te r rain ci r cumsta nce s ; s t atus ; f i r i ng point s ( loca
tion, recu t r t e s , access , type of use) ; danger zcne s ; vegetattve cover ;
drainage features ; access rout es ; f ir'!:' precau tionary meesu-e s ; pertee s of us,,;
l evel of use; nois e dynam i cs ; use by ai rc raft; and use coord i nati on pr-o
cedure s .

18. Ra nge areas : Sites e stablished for the firing of field weapons ; one
of th e major use s of Amy training l ands . Re levant informati on inc ludes :
'identt fi cati on ; l ocat i on; ra nge type; cteenstons ; ca pac ity (squad, pl atoon,
company, battelion} ; numbe r- of f ir i ng position s , point s or l anes; danger zc nes
(limit of fi re, dispersion a re a , l imit of rtcoc het are a , sa fety fdnl ; topo
graphi c ct rc -seseences (hil l s, e sca r pnent s l ; noise dyna'n i cs ; fa cil iti e s
(lights , ~raldstands, to we rs , buildings , latr in es , bivouac areas, pdr kingl;



eccess ; t ar9"t ; nct se l imi ta ti ons ; level of uS<l9" ; v ('gl·t~ t lv C' cov", r ; "di nte
n<lnce; fir e 1d"l's and firE' ~r"c aut j on<l ry Bea sures ; (lnd nedrby Sl'ns l ti vl' arl' dS
or t eatures ,

19 . Coordh dtion of .O IUry dc t h H iE's wi th ot llE'r land uses;

a . FOr?st ry/Ill i l i ta ry coord inat ion: N",l'SU I')' t o coord inate tcres t
ec ttvut es . I t h tl1 ... Vill !1lng us.. of til.. h nd. (nfo raatlo" r t l l'va"t to tMs
coordina tion includ~s; antilS on-post .her l' fores t .(lnag~n t and ~arvesting

ac tiviti es a re pe~i tted; arpas where s uc~ acti vi ti es ilr", res t r i ct ed or prohi 
bited (such as live f i re and perw.l npntly dudded il rus ) ; i-.plCts of t rillning
act ivi t ies on har vl'stabl e t iRber lsuch as d~ge to tr~ s by cross-count ry
.anl'uvers) ; on-pes t coorD inat ing ilut horl ty ; Idl'nti fl ca t ion of ar?ilS used for
training lsucn as live rifl e f i nt ) tha t . i ght make wood unsuitable for ~d
products; use of Ins t al la t ion roads , water su~ply . dnd othl'r facil iti es by
forest ry personn('l ; Identi fic ation and access procedu~ s fo r fores t ry Pt' rson
~l not .Ith t he Instal l at ion; Idpnt i fi catlon of areas i n forps t .anag~n t

~prl' train ing Us" is rps trictf'd (such as drpaS wit h sppdl ingsl; pro<edure s to
det prml np s i tp s for harves t ing , fi re cont ro l and othpr fores t manag~n t

act ivit i es.

h. Hunting/mi l ita ry coordi nati on: On-post hunt ing act ivi t i es occur in
th l" t ra ini ng envi ronml'nt , ar e af fec ted by, dod may affl' ct, t rain ing act ivi_
t i ps . Thp hunting progrdm mus t Il l" coordinatpd wi t h t rd in ing acti vi tip s to
mi nimi l p i ntp rfprenc p. Info rma tion rel evant t o thi s <:o o rdin~ tion includes ;
g.,ml' s pecies ' namp and i dC' nt i f lcat ion, favorpd nebt tet , dnd ni s tdbuti on; all
area s on-post "hprf' hunting is pl'rm i t tp!1 aod areas "hl'rp hllnt ing is prohi 
bit ed; bpg inn ing ~ o d pnding of huot ing Sf'aSOnS (or days ,,1f hi n t he sca son) for
pach qame spectes ; pt'rmH tl'd dnd proetb t t ed use Qf post reeds ~ nd oUll' r t ectl 
i ti ps by hunt prs ; regul at io ns and enfo rc Pment of t he hunt ing progrctm; coordi 
na t io n procedures for hunt ing use of t rai oi og lands; prOCl'dureS and l iabil i 
t ie s In cas ps of i njury t o hunter s f r~ t raini ng ac t 1vi ti l's or t o Army person_
nel f ra. hunt i ng; thl' [ f fpcts of t ril l n1 ng acti vi t ies on the di stribut ion and
habi t at s of gamp specIps .

c . Agr l ctJI ture!.. i1 l la ry COOrd ination; ( I'r tal n typt'S Of agricultural
ac ti vi t ips, such dS gra zing and hay -o.ing. occur In thp t r il l nlng env lro~nt ,

are af fec t ed by, and ~y affec t, t r il l ni ng act i vi ties. Agr icultur al activ i t i es
..us t be coordi nat l'd wi t h t rai ning to .inl. lle 1ntprfe renc, . Infonaat io n
r? lewant to th is coord i natior ir'l(l ullfos: ant ilS on-pos t wI1 (' rf' ilg ri cultu ral
activ iti es arp pl'~i t tpd and prohibited; season or pe r iods of use ; on-pos t
coord i nat ing aut hority; iden tification and accl's s procedurl's for personnel
Involvrd i n agr icul tura l acti vi t ie s ; procedure s t o coordina te t ra ini ng
schedules with agr icul t ural usp of t rai ning ld nds; usp of pos t roads , wat er
supply, and othp r facili t i es by agricul t ura l pprsonnl'l ; rel il t ionsh lp of agr i 
cu l tura l act ivit ies to control of fi res In t raininQ areas; locat ion of all
fdc11i t ies (such as corrals , buil di ngs , teeces , cat tl eguards , wat ..r .
I .poun~ots l ntl a t ing to agri cul tural land-use ; aod coordinati on In placing
thpse s t ruc tu res so t hat t hl' ~vl'mpn t of t roops and vphlc l , s i s tat !'" i nto
account .

d . Recreat ion/mi1l t dry coordi nat ion: On-post rec rpat lonal act i vi ty may
occur bot h at speci f ic s i tps excl us i ve1 y uspd for recr f'dt ion, and in th e
trdini ng envi ronmpnt . Wh,," recreat io nal act ivi t ips do t ake pl ace In the
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t raininq "n,irormlf'nt, th ey rws t bl' conrdi natvd to minieizc in t"rfe rpnn's with
t r aining . l nfo nndtion rcleva nt 10 thi s cou rot nat to n in c l~,l e s : arr-as on- pos t
wh t.re rec ree tional ac ti vit ies at-e pcret t t ed: ar-eas wherr acti vi t ies are pro hi
bi t~d; seaso ns or peri ods of expec ted ~ s a g ('; authority on-post for i ssuing
permit s ; re cu te tton and e nforceme nt of r ecreat i onal ecttvity ; permit t ed and
pro hibitpd use of pos t rOdds dnd ot h" ,. f dcili t i e s for r~(re~tion; pro(ed ~ res

f or coo rdtne t tcn with rd nge co nt rol per sonnel .

20. An'as restricted by access or noi se : Areas wher p train i ng is per 
mit t ed but restricted due to var i ous environme nta l circ ums t ances; may i ncl~de

t rai ni ng er-r-as next to urban se t t'teoents or oth" r la nd uses wher e nof so and
other dt s turbancr-s e re r estri ct ed; noncontigu ous or periphera l s ites wh('re the
mov emcnts of t r ai ni ng forces are res t r tc t ed by acc ess or size l im itat i on .

Relev~nt i nfo rma tion conce rni ng r estri cted si tes inc1~des i den t i f i cat i on,
t ocettcn, ariel ex tent. protect i on (fenci ng, posted signs), type of uses t hat
a r~ prohib i ted dnd pe rmitted, season or peri od (('.g., night) of prohibi ted
use , and author t ty t orrtce to cu ntec t cc nce r- ntnq th e e reel .

21. ~f10W removal: The descr i ption of snow re move ! tec hniques suc h as
pl owi ng , salting, dir t or ci nder spre~d i ng, and i nclu ding typ~ s of vehic les
dnd dmou nt of use.

22. Rf's toring s to rm-d~m~ged

average r estorati on of fdci1 i ties
facil ities:
reQ ~ i red due

The expected amo unt
to weat her e ff ect s.

and type of

Mi l i td!)' P~I~meter~

1. Wei pons sys tems: Each of t he var iou s convention~l wedpon sys tPms
(rifl es , mec ntn e guns, mcr t er- s , r ocket l euncber s , grenadt' teu nche-s , t ank mai n
guns , aerial g~ns ) have specific l~n d use requi re ments f or firi ng dnd pose
spec i fic hazar ds . Tile follo wi ng in fo rmation is rel evant to al l weapon systems
i n use , or cons idered f or use . on mil i ta ry i nstall at i ons :

Range s i ze requirement
T~rg" t ,'nd Iac tl t t y r equirpmpnts
Vi si bil ity recui remen t s
Fi rr hill ar ds
Contdl"i ndtion baaar ds
Ex plos i ve hazardS

Noi se generation
Impact hazards
Use dPmand per t rd ining ~ni t

Sub-sur face vi br ati on hazards
Met hods of transpor t
El ('ct romag net ic impact

2. Elec t r- oni c rombat.: Elec t ronic covtces are used to C()OlJlun;c~te, to
di rec t f ire , to maflf' uver. and to providl' lo gis t ic suppor-t duri ng coobet .
Thpre a rt' ~ lso electronic mpth ods for i nterc t'pti ng s;gn~ls dnd jamm i ng or
decei vin g enemy devices. Somf' of th es e oev t ces i nvolve cc nst derabI e power
out put, wh i th may interfe re with commerci al r ddio ~nd t el ev i s i on s tations
within a wi,le r adiu s of the in stall ati on . The manag('r should know th e uses
~ n d limitat 'ons of elect ronic combat e Q~ipmen t, and t hf' reg ul at io ns regd rding
such use.

3. types of t ra in ing unt t s : I nfo rma t io n about t he types and she of
unt t s t hat IIS(' d parttcuf e r trdi ning environment; should t nclude Army,
eeserve , and Nati on ~l GUd rd units . Also r el evant are th e types of t r ain in g
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d(ti~it i r s ,wcr SSory to prep are each of th ... tr~inin9 units, inrlunin'l in fan 
try, .rr t il l et-y , ar mor , transportation, enqi nee r , ann flight training :

4 . Traclen ~ehi cl e s : Vehicles designed for ground (and, in some coses,
amphibious) tra~el tf-at run on ca t e rpil la r treads for cross -country movement;
provid es the major mean s of off -road mec hanized trai ning maneuver s . T a n ~s and
armored personnel ca r r i e rs are the tr"clen vehi cl es mos t frequent ly used in
trainin~ pr ogram s : ot he r types include infantry figh ting ~ehicles, hridge
t e onc ners , r r- c nver-y vebtc tcs . se r t -propr-tteu howitzer s , gui dl' t1 mis sile car
ri ers, ond hul ldu l Pr s .

Tht, abil ity of a traded vontct e to pas s over a parti cul ar Landscape
depends 00 ~phi cle properties as well as l im i t i ng landsc~pe feat ures Isuch as
th ose di sco s se d with c ross-count ry novenent on p 91). Thcs e vehtcl e proper
t ies can be numeri cally expressed as a !:1..0bilitl.:0d!'x. The eouatton us ed to
Obtain a ~obil ity index i s as fol lows:

mobil ity i nt1 ex = ( co.n_t.:.c_t_'p!~~sure_x wei ght f actor ) x bogi e fa ctor
(tra ck fac tor x grouser factor)

clcar-ancc fac tor x engi oe factor l( t r aosmi ss i on fa ctor

Thl' mobility toc cx i s used to df·t"miol' veht cl e cone index {VCIl , whi ch
is de fin ed as th " minimum r~ting cone i ndex (RCil tha t will permit a vehf cl e
to conpte t e ~ snect rtec oumb t-r of passes . (RCI i s ct scus sed on p 50). Thf'
RC I mus t ex cPf'd a vf'hi cle's VCI in ort1er for a vehicl!' to pas s.

Per-t tn ont inform~tioo include s : number- of vebi cl cs ~~ililah l e and condi
tion; ca pac tty ; ~nglp of s l opr whi ch pro hibits p~S Silgf' : maintl'odnCf> r-equi re 
m,'nts: l imita ti ons to surface rOdfl mo vcment ; noise grn('rdtion; vibrat i on;
p~ rking, hous ing and cleani ng reqidr!'m{"nt s; impact on l and scapr- r-etcre s . dnd
methods to mitigat!' impact s: USd~P by as siqned training unit io r ac h par t tru
l or typp of t ra i ni ng e x~ rc i s e; trdining nec~ssary for compp tf'ncy : ann ~ p h i c l e

capaciti es (speed, speed r estr i ct i on, re nqe on full tMk of gas, we econs ) .

5. Whee l f'd ~ehi cle s: Variou s type s of veh i c l es designed for ground
(aod, in some cases , omphibiou s) tra~el that run on wheels : includ~s jeeps, a
wi de ~ari ~ty of trucks, trailprs. ~nd mobi l e a r t i l l e ry . W h ~ e l e d ~ehlclps pro 
vide t he primary mean s of preparpd SUr filC{ (o n-road1 tr~ospo rtation: some
wtlerl f'd vctt cu-s a re also ablf' to tra~f'l on unprepared {off -r-nad l sor rec cs .
tnr- ab ility of t hose wh{'e l ed vehi c l es with off -road cepect ttes to cross a
te ndscep c depcnds on cp r ta i n vf'hi cle pro perti es ( whi ch can be expre ssed nur-cr 
i cally as t~ p mob il ity i ndex) as well as li miti ng natural fea tures .

Inform~ti on r el p~ant to p ~c h typ£' of whcel ed vehi cl e ioc ludr s:

a . Numbr r of ~ehi cl es ~ ~ e il ahl~ aod conni t i on

b. t oce t.ton and unit s t o whi ch ~dli cl f' s drp dssignrd

c . Vehi cl £' VCI

d. Emi s si on fa ctor
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e. Fuel consumption

f. Mai 1tenance . cleaning, housi ng, and pa r~i ng re qu i rements

g. Noi se generat ion

h. Vibrati on

i.
c- os seo ,

Limiting natu ral features (dep t h at wh ich water bodies can be safely
angle of sl ope which prohibi ts passage)

j. Impacts on landsc ape feat ures, and met hods t o mit igate such impacts

~. Am phi bious capabi l i ty

1 . Use by eac h type of t ra i ning unit in eac h par t i cul ar tra ining exee-
clse

m. Trai ning necessary for competency

n. Vehi cl e capacities (speed, range , weapon s , ease wi t h whi ch vehi c le~

can be loaded onto air and wat er cra ft).

6. Fixed wi ng aircraft : Vehi cles -- designed for aeria l transport -
wi th " jngs t hat rematn s t at ionary in rel at ion to t he hul l . Such vehicle s
inc l u~e tra nsport, figh ter, a n~ reconnaissa nce pla nes. Fixed - wi ng aircra ft
are a major component in trai ning, espec ial ly in programs i nvo l ving flig ht and
ai rborn e tra i ni ng. Info rmation re levant to each type of fixed " ing aircraft
i ncl udes :

a. Numbe r of vehicles available and condi t i on

b. Locat ion and uni t s to wh ich vehicles are as sig ned

c . La ndi ng strip and ta~eoff requi rements (s ite pre paration, communica
tion and coordina t ion, length of runway or pre pared field)

d. Vehicl e dimensions and "ei ght

e . Fuel consumpt i on

f. Noi se genprat ion and emission factors

g. M ~ in t ena n c e . housi ng, and parkf nq req ui rements

h. Amp hibious capability

i . Use by assi gnpd training un i t In each partic ular type of training
exer-c i se

j. Training necessary for compe t ency

k. Vehicl e capacities {speed, sa fl' flight at tttudc s , range, load capa
ci ty , weapons , communication and se nsory pquipment)
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I . FI I <J ht re s t rt c t fcns ,

7. Rotafy ~I ng aircra f t : Vehi c l es -- des ig ned f Of ae f1al tranSPOf t __
that a f~ propell ed by rota t l ~ wi ngs ; In cludes sever al di f f erent \I zes and
S~ d peS o f heli copters . ThesP vl~ l c l es hdve _a j or r ol e \ as trdnsport and
recon n4h\dnCe dln:r"' t . dnd dS t dc t ical ..edPOf1 \ i n trd lnl~ .K t h lt le\.
Infofmdt i on re l ew dnt t o e i ch t ype of r otary wing ..i r cr dft i nc lu rl es :

i . Nu_ber of 1ehl cl e\ dvai labl e dnd condit i on

b . location of ~ e h i c l e s and units to ~i ch they a re ass i gned

c. Ldndi ng d'ld U keoH re Qll1r e-eflts [ s i t e pre~ rat i on , co-.ouniCdt! on and
coor di nat ion)

e. Fue l cO'ls um pt i on

g . ]" pdct of ti~ l' off and l dndi ng on natu r- a j envi r OMle 'lt . i 'ld impac t of
over t l tqh t on wildlife

h. net nt enence , hous in g . i nd parki ng re qui rements

t • Us e by -lssigne d t r ,1i'li n<) units in each par ti cul ar t ype of t r a i ning
exerc i se

J . Tr aini ng roe cessa ry f or com pet ency

k. Vehi c l e capabi l i t ies ( speed , ra nge in alti t u1e . r ange i n dis t ance .
l oad cdP<'c i t y. """apons l.

8. Alnphi !) i ous v'!hl c l ! \ : Vt'hi c l t's wIl i ch a re "ble t o ope r ate both on lan1
(or In t he di r ) dnd on " Jt er . Sever al ty~es of ~ll l td ry ~eh l cl es hdve ..p~i _

bl olls ca P<'c lti~s -- SIlch n tracked or ....eel ed e<rJ IlJ"lent dnd f ix E'll " i n9 air
cr aft . Use of a_ph i b iolls vehi cl es al l ows _ i l1 td ry units t o c ro ss . at ! r bar
rie r s, grt' atl y inc re asi ng tIle t e Cdp.l city f or cr OSS- COU'lt ry _OVE'l"en t . lnfo...a
t i on rel eva nt t o "~ ' b 1 0us ~ ehi cl e s I ncl lldes :

a. Ty p~ of v~lcl es " It h 4~ph l b i ous C d~lc i t l es

b. lIu_tler of Nch type. l ocat i on , and lI'I i t t o wIl l cn veh i cl es art'
ass i9 ned

c. \j ate r-IIO~e.eflt capaci t y and liml tati Oll ( l j lll it l~ di s td llce of t-evet ,
t ypes o f Cllr re nt s • • at er de pth . bdllk s lope)

e . Spec i dl ad~rtdtion s d'ld ", a\ nt~ !la !lCe f or a,nph lbi ous use
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f . Tr ai nin g, nec\'ssdry f or compete ncy i n maneuve'-in(j th e vehtcles

g. Use by as st qned traini ng units in e.icn par ti cul ar t ype of tra lnin9
exe rc ise.

9. \lat er cra ft : Boats aM shi ps desi gned for t r anspo r ta tion on water
bodi es; i ncl udes boa t s and sh ips desi gned for t r anspor tation, rec onnaissance,
and sur vei ll ance , and for US 2 as t actical weapons and l anding st r ips; may be
sig ni fica nt e l ements i n t he t r aini ng prog rJ ,ns. Info rmat io n r el evant to eac h
type of wa t er cra f t i ncl udes:

a . Number of craft avail abl e and condition

b. Location where craft are kept , and units t o wh i ch craft are ass ig ned

c . Docking and navi gation requirements

d. Emission factor s ( ai r and wat er ) , fu el consumption, and noi se gener a-
t t on

C!. Ma intenance , hous i ng, ~nd parki ng re quirements

f. Use by as s i gned trai ni ng IJnits i n eac h parti cul ar typ e of training

g. Method of ground tran sport (if any l

h . Veh i cl e depth and nece ss ary channel depth for sa fe passage

1. Vehi cl e hei ght and necessary bri dge hei ght f or sere clea rance

.l . Capab il tt te s (l and capacity, rang e or r e fuel ing needs , weapons, s t a
bility in chcppy wat er s , communication and se nso ry c qui~nent )

k , Veh i cle di me ns ion and wei ght

1
negat iv e

Impac t of use on aquatic envi ro nment and procedures for co ntrolling
i mpacts.

10 . Cross-count ry movement: The ab tlit.y of t r oops and vehi cl es t o
maneuver acr oss unpre pared ground sur faces. La ndscape feat ures "n i ch affect
t he mov ~"en t of t roop s and veh i cl es in clude sl ope steepness and stab ility;
veg et ation type, he i ght , And spaci ng; hydro logical feature s; and the bea ring
s t re ngth and corrodib il ity of soils. The sui t ability of t nst al l att on l ands
for training pur poses sh ould be asse ssed i n te rms of bar riers and limitations
to foot troops a nd to var i ous types of wheel ed , t r ac ked, and am phibi ous vehi .
ell'S; areas Should b" mapped accordi ng t o t hei r natural l im itat i ons so t hat
maneuvers can be planned wi th r egard to such limita ti ons .

11. Trai ni ng are -s land re qui r ements : Each type of ,nil i t a ry uni t has
spec ifi c ta s ~ . r equirement s to ac hieve or mainta in pr ofi c i ency . Com plet io n of
the se training ta sks inv olv es specific ground, a t r , and water space r equire
men t s. In stallat i on training pr ograms mus t try to match dHilabl e space t o
the se spec ia l recut eenent. s . Al so re l evant t o ca lc ulati ng speci al requirement s
is the l ength of ti me needed t o coepf ete specific t ral ni ny t as ks , and th e



f requency witn wtll cn rnose ta~ks need to b", repeat ed. ~e Oepartlllef'lt of the
Army T ra l ni~ Ci r cul ar 25- 1 Ident i f ies a procedure t o ca l culate ·Gro ~s Land
RlC' qui r ed ~r Task I k~ Days )" fo r l spec ia l unit l e .g. , tank platoon) pe rfo~~
ill'] speci f ic ta~ks le.g ., hoi sty at tack or active d",f~nse ) . 2 Factors cons i dere d
i fl t hi s ca lcula t ion i ncl ude :

a. Dens i ty of uni t ( num~r Of uni ts of thi , t ype and l eve l of or gani za
t i on in a d i vi s ion)

b. land re~ i rellents I these re (p.Ji relllents are prev i ous ly c.lc ul ated i ~

squa re ki lometers f or st andard tr.in i ~ procedures}

d. Oay~ re 'lJired pl'r ...-wtcn.

The resu lta nt f iguro! Of ':I ros~ l and rE'o:p.li re d per t as k (k,.2 ddy~) for a
t dflk pl atoon ( has t X attack) i s 2BA . with d~flsi ty of units equ~llng 36; l and
re o:p.l l reoA~n t~ . ;> kmi ; tra l'll flO} sess Ions t o .alflt "irI prct tct eecy , 4; and days
l"t'o:p.l t r ed pe r se ss ion , l .

12. Ot he r train ing uni t n ' qui r"m('ll t s : sce c trt c r equlrel1wnts , ot he r th dn
grO S:i l and area , necassary t o conu te t e oi training prcq rsm for ~dch tra ining
unit . Inc l uded in such r"'QlIt n~lI ..n t ~ are specifi c lan dscap" adapt.atton s , such
as bunkers . trenche s, rev etmen t s , wast e disposal si tes , ,1M ea r t hwor ks; re ctt 
i tie s such H maneuver ccur- ves , p.r rkt nq l ot s , br-tdqcs , suppl y build ing s ,
~to rage sheds, towe rs , pc....Jr suppl y, grandstand s : suppttes such as fuel, food,
amm unit Ion, ten ts, medict ne ; and equi pment such a ~ veht cl es, w('apons , r efri _
ge rJ t i on uni t s , conncot catt cn ttnes , radar. Such reort reeen t s should be knO wn
for eac n fi el d activ ity ( such as movem~ t t o cOfl t ac t , fli ght a t t ack , or de fense
of buil t-~~ .I re d) by edch tfa tnln9 ~~i t l e. g. , ~echanlzed i n f~ ~ t ry batt~ l ion l.

13. Enqt nee r-i n9 restrlc tto~s to e xcevettons : To cct ees t ne t ile sll lt~bil

I ty of ~a ri ous si tes fo r spec i f ic e~g i ~eeri ng use s , t he ~rope r tles d~d I l m it ~ 

t i ons o f eac h soil ty~e on t ile base shQul d be kilO..... . Ce r tain sotl ty~e s lIay
restric t activiti e s -- suc h as bur yl flg wJst~ _at~ri a l s, e ~,av at l ng far
tren che s , b~i1 d ; ng roa.h , or s~ppor ti l'l9 b~ i1 d i flg foundati M s .

14. ~neuv er areas : land~a pes Ofl wni ch tral ni flq fo rce s c an conduct
fi e ld ~~erc ise s ; t he s ~ dre as co-pri se t he _<!.jo r l and ~SP Ofl U.S. A~y I nst 4l -
I..t i ons. Sante . aneuve r 4""d~ ar.. continuous or nonse lJlll'llt"d . so fi e l d t'ur 
cises C4n be conduct~d th roughout . f requentl y .4~ ~we r J ....as are dl vi d..d by
ImpJct . r 4.....e. and canto'-eI'l t a reas. ""''leuver a r~as s ' .ul at .. bat tlefie ld COfl
ditl ofl s ; ther e for e . t he s i ze Ii.lt.tions of t he se ar eas . as ~11 as the 11. 1_
ta ti ons r e sulting frOll t'lei r l\d t ~ra l t eetures , are l lllpor tant e lt'WeI'l ts i n an
overJ11 tral n l ~g prog r~ . Tne avai l abl e • • fleuver are.s ••y ~ot .I_ays provide
adequate space for c{'r u i n t r<!l l nl ng exer crses , In t ills s ituat i on. t roop
expe rtences at s ites SIJC h as n4t t ona l t r a i ni llOj cent ers In ay be • necessa ry cee
ponefl t in a t r ai nirtg pro~r~...

"2 Tr ain i n'!_!:.4nd, Tra in in g Ci rc ul ar 25- 1 ( H e ~ dQU arters, Depar neent of t he Army,
1978 ) . Appendix A.
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In tormat. j on re'l evant to each ma neuve r a red i ncl udes i dent i f i cat i on I namp
and l ocatt on) ; sfze and shape; t ype of maneuver area {adapta tion of t he a r-ea
t o specific uses -- such as APe t rdining course , infantry assault area,
caval rs uni t tretnt ng area, mobil e Ar;ny s urgical hospital [MASH] trai nt ng
area); nat ur al fea tures (genera l t errai n , veg et at i on , soil t ypes, wil dlife
habita t, hydrologic features); limitations due to natural features (area of
roc k slides, wetl ands , protected wlldlife habi t at , eroded areas); capacity of
t he drea for specific trdining units (s i ze of training uni ts and t ypes of
training acti vity Which site limita t ions allow1; lim itat i ons due to adjacent
l and us~s (sliCh as d nearby urban c ~nmunity or hi ghway traffic); access route
to, from, and thrOllg ll the maneuver area; current use and use coordination;
fi re l ane s and fire precautionary measu re s; milit ary and nonmil itary feat ures
t hat occ ur i n t he a r-ee ; and precauti onary mea sur es associated with such
featur e s .

Te rrestria l Animal Parar:1eters

1. Gal"l' animal populations: Inform~tion i s nee ded on esti mated popula
tion size of g ~me species (very few, moderate, abundant); varia t i ons in fond
and cover needs ; in f l uence of seasonal cycles of st ress on cr op or rangeland
management pruqrems; r elevant in fonnation t ncl udes :

a. Species resident year-round -- specif ic habit at r equirement s , popula
tion dynamic s

b .
hab itat

Species resident dur ing nes ting season or wi nt er re si den t s ; specific
re qlj ' rements to be protected or devel oped

c. Mi9rant species us in g t he are a fo r short periods of ti me.

As deer and antelope on rangelands compete with livestock for forage,
va riat i ons i ll the population of these species may affect t he periods and
i ntensi t y of livest ock use. Adjustme nts for game populations in croplands may
be made by r ed ucing pesticide applic ation, r educi ng mowi ng ec tt vttte s , pj ant
ing hedges and borders, leaving plant residues on field, or leaving patches of
crops unharv,·sted.

~g ri c u l ~ural out- lease managers need to know the laws regulating hunt i ng,
t he areas on-pos t Wh e re hunting is perm;tted , th e be9i nning and endi ng of sea
sons for eccf game species, the procedures f or ellowt nq hunt er s on post, and
t he li abi l i t i e s of lessee and lessor In cases of inj ury to li vestock, equip
ment , or pe r sons. Livestock may have t o be re moved from ranges dur in g partic
ul ar hunting periods.

2. Non- galne animal popu lations: Animal s not hunted or t ra pped for food
or ot her use s ; nonpred et o-y an imals ; i nfo rmat i on shQ uld be known 100ut popula
t ion size ( very f ew , moderate, abundant ); f ood and cove r needs , seasonal
stress cycles, ha bitat re cut r ement s , mi gration patterns , predators' habi t a t s ,
size , di s t r ibuti on , and oehav io r.

3. Populations [spectft c}:
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a . Size: Number of individuals belongi ng .nd re-alnlng In a given popu
la t i on of .anaged species; descri bed by se~ and age ; Infl uenced by ~ortal l ty .

i~ig rltion. e.igratlon; I ncl ude necessa~y ~ata t o pl.n .an.gement progra~s.

Conduct d census Sell'lhnnUll ly - - -o"\" f"\"lJIentl y f or t hreatened and enda ngered
or ind i Cdtor scec t e s ; note year·to-yur trends.

b. ReprOductton: tw. tler of ind ivi 1uIl s bo rn tnto a specte s popuh tt on ;
not e evidence of reproductlor f~ nest e~~s, pl.cent! l scars. tra ppi ng .
Indicates hdb ita t qIlot l i ty . popuhtion t rends , quctas dllow.ble, e t c , Eval uate
at l ea s t once per cyc le f or man.ged soec les.

c. Sex r atios: Propor tion of • e anaqed popul ati on t 'ldi Cdti ng
fem dl'O/mdle i ndivi duals . IJse fu 1 in dete nllin i ng re pro ductlcn cot entt at , hunt_
i ng quot cs , etc . [ va l udted \jith popu l at i on si ze use ssm~n t s.

d . acvewnt : i~ ovl'!11ent by groups or tndividual s with in or between hebt 
t a t.s . Us ef ul for dete nll ining requi rements of given faun a ; may ind i cate c hang·
I ng hab itat cOIl<i i t i ons ( abnor:nall. Seasonal ~onitorl n g . pa r t ic ul.rly of
lIanaged groups .

e. MorU l ity : propor ti on of . given popul ati on dying per year ; i ndi .
C. te s tren<is In sp~ies population dyn••ic s , habi t . t QUality, an d tIablt.t
suitabi l ity. tletalled wit'" r espKt to causes ( hunt i ng . pre<1atlon , r Ool <1
kll lsl . ss se ss dMually f or lI'Oss 1bl e t eends ,

f Mi gr at t on: Regular seUOflal or dnnual .000eHnt5 ; ge'lCrally predict-
dble and result ing fro- no~.l ch. nges In habi ta t; i~port.nt to di st i ngui sh
f r om nonmigratory or randOl' 1I000eaents. ~i gratl on .us t be consi der ed wh en 11 11.
Itary . c t ivltle s are pl .nned. Once informati on ts establ iShed . upd.te period·
Ic.l l y for chdnges in the types of spec ies _. naged.

g. Die t: An lm. l . nd vegetilb1 !' lIl . tt~r cons lJ"l~d by ....naqed spec ies;
t nformaticn un d ie t is de r ived from tecet exems , rumen analyst s , pte . Useful
i n d~terrn ining fu ture d i ~t3ry need s . ddequ. cy of rdnge . cdr ryi ng cdpaci t y;
kno~ composi t to n dnd quanti ty of f oods cons umed . Depth of dndlysis depends on
vdlue Of specte s a nd impact on other f orm s ; note seascnat varhtlons.

h . Br ows! Mid forag e : Tw11S . shoo ts ( wt t h or wtthou ~ l eavesl of shrubs.
trees, or woody vt nes used dS food by fluna ; cons i der onl y m.t~ r i . 1 WMl ch 1s
access i bl e (e~clude tree t ops . restrt c t ed .re.s. etc. ). Nut r iti onal v.l~·

assessed In ddditi on t o den si ty and qu.n t ity pe r unit ef fort; include .va l la·
bi l i t y dnd nutriti on i nfo...ation . Rough est i••t e need~d to deterMine ca~rylng

capacities and sui t abi l i t y of a ~iven ~abi tat f or 1 i ven fauna .

i. Sc.t e • .ns : Solid waste s f~ any of a n..-ber of __ .lidn c. r
ni vores; Indi cates fet'ding; dynaillics. predator-prey r elat i onshi ps. Ex .,. lne
perlod lc.lly .5 fa und.

j. Pi.'l1 e t .. x...s : Jl n. l ys is of solid diges tive T'e!aa ins frOll owls . eap
tors, etc. ; indi c.te feedi ng 1yna_ ic s, predator- prey relat ionsh ips. PlC' rlod l ·
cdl ly e ~~ ! n~ J S found .

k , Ecollomt c ~a1 ue:

given specte s tn t e rms of
SUbj ecti ve d n ~ objec t i ve eccnostc vel ue placed on d
hunting and f ishing in C011e . us e as a food source .
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balanced populati ons (e.g. , pre dators) , food webs , aesthetics, and recreat i on .
A ~alue, which may be posit i ~e or negati~e, i s assigned to eac h species and
used as wei ghting factor i n planning.

1 . <l i nt er s t ress: Loss of vtab tl tt.y , r esu lting from abnormal or se vere
cl imat ic condi tions; ind ic at es need fo r manag ement pr ocedur e s to mai nta i n bal 
ance ; may i ndic ate shor tages of resources. PeriOdic monitori ng i s necessary
dur ing harsh condi tions, more often i f s t ress is suspected or if fragile fau na
are prese nt.

m. Ca rryi ng capac ity: Maximum numbe r of animill s i n a
that can be suppor ted by th e minimal re sources avatl eb'te in
often detenr in ed by limiting f actors of critical re sources .
esti mated for eac h spec i es ma naged; le~e l of accur acy shoul d
nttt cance of th at species . Important i n determin ing opt imal
hunting quot as, and habita t requirements.

gi~ en populat i on
a given area;

Sho uld be
refl ect t he s1g
population sizes ,

n . Bree di ng habitat : Location of, numbers , and co nditi ons of known or
potentt at habitat for breeding pai rs of managed species ; usefu l for pr oj ecting
reproducttv e potential, ca rrying ca pac ity , and hab i t at quality . Eval uat.e dur
ing or be for e breedi ng se as on; co ns i der se asona l ~ari a ti on ; can be deri~ ed

from general habi ta t asse ssment .

o. Criti cal area: Ide ntificat i on, locati on , and susce pt i bil ity to
i mpact of th ose areas determined c r i tic al for maintainin g managed spec i es ; may
i ncl ude ea r l y f eedi ng si tes, o~erwi nter i n g ground s, breed i ng si t es . Complete
ovat uatt cn fol lowed by annual moni t oring, noting seasona l patte r ns.

4. Predator-prey i nterac t io ns:
web interacti ons among faun a . Useful
i nfer re d fr cll1 known relati onshi ps and
lation ce nsuses.

Largely beh a~i ora l assessme nt of food
in determ in ing car ryi ng capaci t ies;
fec al exams. Use infonnation from popu -

5. A~ian fa una: Fami lies, genera , or speci e s of bi rd s known or bet t eved
to i nhabit area unde r cons iderat ion. Eval uat i ons of ni che s and ~ a1ue shoul d
be made; suuj ec r tv e and ooj ecttv c eval uation of t he bi rds ' condi tion.
Pe ri odic census , cons idering seasonal changes .

6. Mi gratory spe c i es : Those species Ino~ ing seasonal l y f rom one l ocat i on
t o another . Speci al consideration shoul d be g i~en t o known or suspec ted
migra tory bi rd spec ies; assess con tent , numbers, habita t use , fo od, breeding.
Moni t or during appro pr iate season.

7. Mammalian fauna : The famil ies, genera , or species known or belteveu
t o i nhabi t an are a under considerati on; not e ~alue. nic he, and condi t ion.
Peri odi c census fol lowi ng com pl ete sur vey of sel ected species, noting seasonal
changes.

8. Herpet o'l cqtc al fauna : Famil i e s , genera, or species of reptiles and
amphibian s ~ flown or t hought t o inhabi t an area under cons i de ra t i on ; note
vatue s • ni che s , and condi t i ons . Peri odi c cen sus f ollowing complete surv ey .

9. l n ~e rte b rate faun a: Ident ifi cat i on of in~ ertebra te s, espec ial l y
ar t hr opods and mollu sks , known or thought to e ~ist in an area under
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co~si der~ t io~; s iqnifjc~nce ~ s i ~ dic~ tor s , pe sts , p~ r~ si te s . ~ n ~ fOOd shoul d
~ known. Annu~ l census followi ng cowpl et e survey. c onsl q~ r i "9 seasonal vdr i 
att cns ,

10. Iheeatened or endangered spec ies: scectes o ffl c id lly l isted f or
under cons i der.l t i on\ ~ s t nrea tt>ned 0" endangered by Fedc ..al. sr e t e , 0" l ocal
govet" lIlIen t. tecrcees phnt spec ies t hat a~ c ri t iCdl fo.. fa "'~d .

in for-dti on on the~ s~ ies shoul d inc l u~e the na.e and i ~~~ t i f y i n g

c ~Hdc t ,-, r i s t ic s of eac h . pl ac.. S ....e re sight ings ha ve ecc uered , l ocat i ons of
f avored hab itats, dnd rel at i onshj~ of these habi ta t l ocat i ons t o trdin in g
areas. If trai ni ng dc th lt les _ig nt negat hel y a ffec t pro tec t ed spe c ie s Dr
the i r hdbitdtS, the i ns t al la t i on should know hDWt o CDnt ro l i_pdct s . It _ay
be nl~ce s sU"y t o res t ri c t t ral ni l'lg ac th it i es i n cer t ai n areas dllring breedi rlg
seasons Dr pt!rn.aps yl'a r- rvund.

1I. Par asites: Ce-pos i t i Dn arid n..b£> r s o f e ndo- dnd ec t c-perast t es
l o"nd on dn;,"als , l iv i ng or dead ; Inf l "",nces car ryi ng Cdp.'lc i t i es ; i ndi Ciltes
cont r Dl m"dsur~S needl~ ; ~y ind icat e overcrDwdi n!l or Dt he r imbalances_ SpD t
cht' ck , k a ~ anitla ls and l i vt· wec l.. ens ...nen h'lndl t'd fu r- ot h" r reasons ; s pecfe l
dt ten t io n t o outbreaks and parti cul ar ly t o danger OilS spe c ies; ~ e lps to asse , s
ef lec t i.eness of or need for ..~na~~cnt prDgratl S.

12. Pa tboqenv : Vi r us or bac te r i a known or suspec t ed of trdn!Oni tt l ng
di sease. e ither i n pre sent host or by us ing host dS vec t or I n managed specie s .
Chec k seasbnally on ba~g ~ d ~ ,1"1f' . f re sh ce rca sses , or culled s t ock t o prev ent
outbre.,ks dnd subse qIJP nt f dun~ 1 imbal ance s .

U. "es t i ng s i tes/densi ty: t.ccatt cu and nl,lllt!t' r s o f breedi ng pai rs o f
an hlldl spec ies . with cons i dera ti on 01 'Iul t i pl e c l utchi ng . sedso ndl var- t atton ;
~s timdtes future popul at ion si zes. sui t dbi l i t y of ~ abitdt . Occur re nce may
re stri ct use of a eea s , estab llsll gdllle quotas. e t c . Seasona l ce nsus dllring
~ nown breed i ng season f or each _dnaged spec ies ; s pec i a l consi derat io n t o
threat ened and endangered spt>cles, as wel l as raptors.

L. Cr it ical ired : Ld"nti liCdti on . l ocat i on , su sceptibil ity t o i_ pac t of
t~ ose areas dete~i ned c ri t ical for . ai nt ai ni ng ~"dged specie s ; ~y i nc i llde
ea r ly f eeding sites . overwl nte r i nq grounds, breedin g si t es . '!te.; ...s t note
seasonal patterns. Co- pl e t e eval..,.t lon f ol l Owed by an" U4l . onl to r i ng .

2. Yegetd li vl' p~ttern div ers ity : Denotes the dlt fe ....nc""s in plant
types : l al lIany pe t t .. rn s , unusual or o<ltst a..d ing di versity, tbl conti nuous
veget a t i on , f ew pe t t .. r ns. COlllllOl'l .1 i vt.>rsity, t el cont i nuous Vt'<jl'{ dtion. no pat
t erns . l it tle plant d ivt.>r sHy .

3. Veget at i on typ e : Des<;r i bes hab itat s ' phys l og l\Clll iC l yP\' .- fo r es t.
gr assl and, c ro pland. bar re n. shr ub. For ea ch. note spec ies . t ype. ht' i ght
diversiti e s . di s t ribut ion of pl ants , dens ity, shape, grou lld covvr , se escnel
var l at i ons. suscept i bili t y to f ire , t ol erance t o di sturb ance. Info rmat i on
used t o assess sui tabi l i t y of hab it at f or projec ted use, and to dete rmi ne

96



qu.rlt t y , 1t is most ef f ec tt s ely pre senter! in aap form~t , indi ca ting l ocat i on
,Ind extent of !'.tC h type. Eveluate annuall y.

4. Tree s t ll~ c l ass:
of bra nches; c t as st tt en as

May be di sti ngui sh ed
over- mature , mature,

by hei ght ,
pole size,

wi cl ti'! , and l enl)t h
or sapl i ng.

5. ove - sto-y de nsity : Thic kness or quantity of canopy growth .
cetera t ne sunlig ht availability and re pr oduct i ve pot ent i al of ground

He 1ps
cover.

6.
complete

Fore st reproduction: Amount of growth in woodl ands ; can ra nge from
r es rowth , to 50 pe rcent reproduct i on , to l t t tl e rl'p"oducti on .

7. Gro und cover densi t y : Live veget ation l qras se s and herb s ) and
veget ativ e Gebr i s (dead grasse s, deCi duous t r o:e and Shrub lea~ es , dead
branche s , pine needl es, etc.) on t he ground sur fac e ; also re fe rs to t ho: totat
amount of v~getati on protec ting t he gro und f r om the i mpacts of wind , ra i ndrops
and sur face wat er flow ; r elat es to ca r ryi ng capac ity and re product ive pot en
t i al of fa una ; I~u s t be as se ssed according to faunal types and cover re quire
men t s. Fr equently expressed as percent cove r and measured (by sampling) for
each veget ativ e communi ty . The com bi nat i on of ground cove r and canopy pro
vide s th e veqetat t ve cover (el fac to r. The ses ha s devel oped a table to
determine the e fa ct or on permanent pasture, range , .lnd i r1 le l and . 3

8. Pes t /poisonous pla nts: Pl ants, usual ly i ntrorluced, wh i ch r eta r d or
stop growt h and devel opnent of bene fic ial pl ants t t.e.; f ood or cove r
re sou rce s). May occ ur- as a r e sul t of over grilZi ng or other abuse s . Seasonal
checks of pest species help det e nnine sui t abi l i t y of land for spec ified uses.
Sur veys wil l he l p loc ate sys tem imbahnces . The pre sence of certa i n plant
species may ca use physi cal probte« s for troops inv olv ed in t rai ni ng act i vi 
ti es. Typical problem species incl ude tho se whi ch are cotv cnous by co ntac t
(such as poi son ivy and poison sumac) and those v.tli ch may cut or punc tu r e skin
on co ntact I suc h as agave, yuccas, smil ax, and cectu s }, some of whi ch may al so
be to~i c . Re le~ant informat i on conce r ni ng such species i ncl udes characteri s 
tic habitat and l ocation s , recognizab l e featur~ s , t ype of hazard posed. season
of haz ard ( ~f anyl , and m~thods of pre venti ng , ~e ut ra l i zi ng, or t r eating con
ta c t pro blems.

9. Pest/weed species: Pla nts growi ng volun t ar ily t hat coepet e and
interfere with t he growth and repr oduction of t he harves t able cro p or nattve
plant s . Usually, the se plant s be nefi t from agricultural pre parat i ons - - such
as til lage and othe r human so il di sturbances . Inf ormation shou l d he known
conce r ni ng t he va r-t ous weed species t hat mi ght occ ur on agr icultura l st te s i~

eac h r eg i on , i ncludi ng t he ir appearance or i dent ificat io n, th ei r l i fe cycles ,
the probt ens t hey pr esent fo r spec if ic agr i cultural ec ttvttt e s , and measu re s
to reduce or e l iminate them. Such mea sure s include chemical treatment, cul
tivation, cont r ol l ed burning, and hoeing.

10. Potent ial natural vegetat ion : Potenti al for natural vegeta ti on
(exi sting at a s ite before human dts turbancel to re turn to its natura l gro wth
after use. Time span required for thi s r eturn , and val ue or uni qu eness of
poten tial voqet atton shoul d be determined.

J Nat ional Range Handbuok , NRIl _l (SeS, US DA. July 13, 1976 ).
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I!.
specific

Species composition:
ar-e.r onder prevet 1i og

The species whi ch can grow and survi ve i n a
con~ itions .

12. Spec i ...s value: " or t n of f or e s t products dnrl o t he r speci e s in te rms
of potential or realized economic or desthet ic assessment ; may be positi ve or
negative. Assessments should be reviewed annual ly.

13. Height di versities: Diffe rences i n t he hei ght of ground cove r or
fo rest canopies.

14. Distribution of veqetatton: Species' pat terns of l ocation; nsuall y
d mtx t n r- e of types within d physiog nomic d ivision. E xac t. b o u ndd ries ot t cn

difficult to define .

15. Successional staqe: Degree of edvanc eeent of veqct ati on towards
ecological cli,nax state; var i e s with species composition ; gross correl at ion
wi t h e nergy s tate and productivity of habitat ( L e. ; cli max of ten less pr oduc
tive and diver sc} . Should be assessed annuall y and incorporated in to l onq
term cnelyst s ; used to determine ar-eas fo r manipul at ion (e.g., bur ning re tards
successton) and t o projec t f uture capacttte s of habitat.

16. Tree growth/yield: Annua l productIo n of new branches and tl;ig s ;
us ed to i ndicate cover availability and success ional stage; det", nnines browse
and forage capacity. ~asonal census Should be taken, noti ng yea r-to-year
t re nds. 1f the growing stock on the area i s maintai ned at t he proper I eve!
fo r optteum use of an area's growth capacity , then the cut or removal of
timber products must not exceed the gro wth inc reMents added to t hdt growi ng
stock, either annually or periodical ly .

17. Shrub growtll: Annual pro duction of l ea ves, t wigs, an d shoots, espe
cia lly those user! as food and cove r; he lps oeteret ne h lbi t at vi gor and potr-n
t i a l food resources, in addition to browsing ca pac ity and ac t.ivi ty . AnnU, ll
elevation should be done, most ly duri ng act iv e gro wi ng season.

18. Grass growth: Annual production of grass; used to det e r;n i ne grazi ng
capacity, to give baseline data f or grazing act i vi t y, to assess ca rryi ng capa_
ci ties, and t o indicate son co nditions. Monitored at all stages of growing
season. Mo nthly censusi ng should be adequate.

19. Mast productio n: Annual output of pl ant f ruit (acorns , walnut s ,
nut s , conifer seeds) used as food by anim al s ; indi cates carryi ng ca paci ties,
wi nt e r food supplies, and habitat vi gor . Asse ss bi annua lly f or t t ee s known or
believed to be used by managed fa una .

20. Cavities: General ly dead or dying t rees , often near or at climax
stage; a gI ven number for ~Jch bird s p~cles are necessary to pr ovi de habi tat .
MIn imum cavities necessary for species i n area Should he ma i nt1ined when cut
ti ng . Yearly assessment is correlated with popul at i on number s and management
pla ns.

21. Seasonal varta ttons in vegetat io n: In mJny cl imates, veqet ation
changes s ignificantl y from se dson to season . !luri ng col d seasons , c lld nges
incl ude the loss of f ol i age on deciduous tre~s and shr ubs , incr~ases of de~d

ground vaqet.atton. decreases ill l i vi ng ground veget at ion . ~lSonal changc-s i n
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¥~etati on affect t r ~ i ninq actl¥ l tles through: changes In conceal~ent that
¥egetati on pro¥ides t o troo~ and ¥ehi cles ; changes in noise absorpt ion capd
ci ty; Changes in tiPe a n~ de9~e of g ro~nd co¥er, whi ch affec ts the prote cti on
again st erosion and co-paction th at veget at ion provides to soils; and changes
In th e susceptib i l ity of ¥egetat lon to ftre.

22. SoJ sceptib i l i ty to f i re : The SlJ,sceptiblllty of 1 ¥~et4the ee....h..n~
ity t o fires is dn i . por t ant el eaen t i n fire cont rol progr.s. Ileh'Yan t
I n fO~dtion inc l udes: seasons or periods of increased suscept ib ility to fire
(-:lis t",r'I! rerent tcn ctwractE'risticsl; ~rning clW rdcteristics (heat of fire,
rate of sprt'ading, s_olderlng); response t o cont rol procedurt's (controlled
burn1nq. f ire lanes. o¥ergraling . etc .); restri cti ons to t rai ning progr.s;
and ecologic al resoce se of fi res and i_p;lc t of ttre s on wi l dl ife habitat.

23. Disturbance tol era nce : The ability to luirt.ti n nonnal growl:n dnd
regul ar functi ons once v~eta ti on has been disturbed . e i t her nat urally or by
hlllll<lns . Inh~atl on on tol e rance 1e¥eh is impo..ta nt for eete....inlng t ..ai nlng
ecttv ttt es , !gr icult.....at uses, etc.

24. Protec ted plant spec ies: Infol"lildt i on shO",ld be kIlown about the
p..esence (or l ikely pre scnce} of all ph nt species protected by Federal ,
St ate , or l ocal laws. Relev ant. tntcmet tc n concerni ng these species should
in Cll,jde the 1dme and Identi fyi ng Characte ris tics of edch pl dn t specie s , pl ac~ s

Where s lghtings ha¥ e occ", rred, t he locations of fa¥ored ha bi tats , and the
rel at ionship of the se habi t at l ocations to training areas . If training
actt vi tt es might negatt¥ely affec t protected plant specie s or their hahitats .
measures to cont rol s",ch impacts shoul d also be knovn . Tra i ning acti vities
may nev e t o be restricted In cer t ai n ar-eas during the gruwlng seesce , or
perna ps yea r - roond.

25. Ve 'letati¥ e conceeleent : The extent t o ..t>i Ch sur face ¥egetation ceo
ceals foot t~oops and ¥ehlc les fran aerial and ground obser¥~t ion. ~nd from
flat· tri!jectory rt re of Slllall a..s , Conceal. ent from grourld observation i s
affec ted by ~he hei ght . spac ing. and shape of trees . shrubs, 4rld g ro~nd

st rata . 4nd by se 4soRal wa..iat lons .ithin each s t ..atum. Conc~al.ent f rom
~eria l obser/atioR i s affected by t he height , sh4P!' , density , 4nd seasond)
wa..iati on of t he canopy co¥e". Tal ler. ~ense .., 4nd fuller veget ation provides
the _ost e f f~c ti ¥e co¥er . Co"ceal~nt ~qu l~e"t s ¥ary (~si der4bly . ith the
tne of trai ni ng lI.nlt (e.g., tnfa,try . ar t i ll ery . a recredl , tile si ze of l,l ...i t
(e .g .• p14tOOIl . c~pany . brigade . batal l ionl . and the tn!' of training
act h ity [e.g . • eJlplolu~ion, mse ...gag_... t , att4ck). Suson41 ¥ar ia f; i ons
affec t the protection arld conceal_e... t thdt ¥eget4t i on 4ffords. ~nwoody

ground . eget4 t i on gere r4lly prow1des insuffic ient co¥er.

2b. Forest resource .aps: Specifically i dent if ies t he h nd arees .....e ..e
forest prodilcts . t ll be harvested. ln fO~4tlon aboilt the tccetton and pro~uc 

ti¥e capaci ty of fores t resources C4n be compil ed fro- f ie l d Silr¥ey dat!.
Si te index sur¥ey dat4 i\ needed. Areas of each 4re .4pped geog raphic al ly.
4nd acreages Cdn be det enlined.

27 . Fore st type maps: The dat~ needed to begi n de. el Opdent of 4 manage
ment pl an. All management 4cti¥it le s ha¥l' t o be based on a thorough kn owl edge
of th e re scurce s avatl ebl e , t heir lo cati on' s eccea st btt t t y, and their relati¥ e
value . Timber st and bcunoart as should be eapped and acreages detennined.
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28 . Fores t cl ass if icat i on: Timber stands are cte sst tted by:

a . Si te -- potent i al productiv e capac ity { Le.; high, good , fair, poor ,
nonprodu ctiv e) .

b. Sta nd origin oct emtnou and Coded as (1) nat ur al regeneration [e.g.,
deriv i ng f r om f ire, logging, ol d field, i nvasion, and (2) artif i cial regenera 
tion (deriv ed f rom se£'di ng or pl anting) .

c . Species composi tion -- major aspects (70 percent of basa l area [ SA ]
or vclueel .

d . Si ze c l as s i f i ca t i on -- sa pl ing. pol e , small saw, larg e saw.
areas are clas si fie d by productiv i ty classes: Stte I , hi gh ; Si te II.
Site Ill, medium; Sit .... IV, f air : Site V and l ess, poor.

Land
good;

2g. Forest cl i mate : Mi cr oclimate de fi ned by \;ood ed areas: infl uenced
by wind parameters (occurrence , f re quency , damages , prevailing seasonal direc_
t.t onsl ; s now and ice (occ ur re nce and damaq es l ; and f'l cods (fr equency and dura
t ion) .

30. Pl ant as soc iation s : Pl ant comm uni t y pos sessing a defi ni t e flor i sti c
composition in a ghen ecosystem; an i nte r rel at i onshi p between phys i cal l ctl 
e ate , soi l, topog raphy ) and bi ologi cal fac t or s (e.g., animal s , plants,
microor gani sm s) .

31. Ieupe r-a ture sur vi val data : Th e Nnge of temperat ure s in wh i ch a
spec ies ca n sur vive; in cludes mi nimum, max lmUl~ temperat ures, r esista nce to
f reezing and heat : ex tr~nes may limit growth or ki ll t he spec i es .

32. Light to lera nce: Ability of plants to adept to dif fe rent l evel s of
sunl ig ht; abil i ty t o surv ive a de f ic i ency of l i ght ; r anges I rem tolerance , t o
parti al sunlig ht, to full sunl ig ht.

33. Moi s t ure to ler ance: Abi l ity of pl ants t o adapt t o di ff",r"," t l evel s
of moisture; .tb tl t t y to sur vt ve a de fic i ency of moi sture ; know" mini mum and
mad mum requi rements ; and abi l ity to wi t hs t and f looding or drought.

34. Spec ies natural range : The geo g ra ~ ic area occupi ed by a spec ies;
t he ndtural dis t r ibut ion or occurrence of a spe c i es geographi cally des cribed;
include s vari ous hab itat condi tions ( climate, prec i pi t a t i on, temperature,
so ils, topogrdphy) .

35. Spec ies popul ati on dat a: Infom ation cove r i ng Char ac t e r i s t ics of
te r restria l popul ati ons ; i ncl udes spec ies type, reproducti ve habits and
requir~~ent s, growth and yi eld dat~, r eac tion to com pet i t i on, and principal
enemies Of s pec ies.

36. IoIa t ur al regene rat ion pot ential : The potent i al for new plant growth
by natural processes; re- establi shment of veget a t ion re l eHn t to all -aged
aan aqement systems, or even- aged mJnag ~~u en t systems .

37. Arti f i c i dl regenerati on potent ial /method s :
ment by mechanice l systems : see dtnq , planting , tre..
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Ter restria l Man-ln fl uenced Bi ot ic Paramet ers----
1. HUI"an use of rangr and habitat : Pattern s of range and habitat use by

humans; ne t.u-e of use , seaso n, oeeece , reason for use sbcutd be noted.
l nclude s behavi ora l effe cts on wildlife, di sturbance of breedin g. Useful i n
de t ermining range of tol erabIe usage , need for exct csu-es . Shoul d be assessed
year ly , not ing seasonal and long-term trend s.

2. Impacts f rom hun t ing and t rapping: On-post hun ti ng acti vities in t he
trai ni ng e n ~iro nment are affected by , and may affec t, t raini ng act iv i t i es .
The hunti ng pro g r a~ must be coo rdi nated with t ra ini ng, f i sh and wil dli fe
management, agric ultural outlea ses, and ot her on-goi ng activities to minimize
in t erfer ences .

Info rma ti on re l eva nt to t his coordi nat io n inclu des namp and identifica
t ion of game species; favored ha bitat and dis t r i bution of ga me species; all
areas on-pos t where hunting is perm i tted or prohib ited; beg i nni ng and end of
hunting seasons (or days within t he seas on) for each game species; perm itte(1
use Of post roads and ot he r facil ities by hun t er s (and prohib ited use of roads
and tactt t t t es}, and authority on-post for oeref t s , regu l at ions , and enforce
ment of t he hun ting program.

1n addition , fis h and wi l dl ife ma nagers need to know t he number of
animals ta ken by hun t er s and tra ppe rs ; thi s activi ty should be eva l uated
year ly , wi th seasonal and long- term trends noted.

Ag ricul ture out-lease managers should det ermine es ti mated populations of
ga me species; t hey should know how food and cover needs and seasonal cycles of
st ress may inf l uence cropla nd or rangeland management programs . Var i at ions i n
t he populat ions of these game species may af fect the periods and i ntensity of
li ves tock use . Adj us tments for game population s i n cro pla nds may be made by
reducing pesticide applicat io ns, reduci ng mowing acti vities, pla nting hedges
and borders, lea ving plant resi dues on f ields, or l eaving patc hes of crops
unh arvested .

3. Vehicu lar damage; rJ n- or off- road damage to hebt te t and subsequent
er rect s on oI il dlife; incl udes erosion. road kill s , salt poiso ni ng (winter],
inte r ruption of movceent patterns . Should be assessed yearly , noti ng seasonal
and lo ng -term trends .

4. Wi l dl ife management si t es: Areas Whi ch are man aged fo r the improve
ment of wil dlife habi tat and food resources. General ly , wil dl i fe enhancement
programs are desi gned for specific game spectes -- suc h as Quail, wi l d t urkey ,
deer, rabbi t , or pheasant . Managemen t acti vi t ies i nc l ude ; pl owing strips to
improve seedbedS for nat ive gra sses and forbs , pla nting cro ps on selected
plots to provid e supplement al food resourc es, fencing aredS of key habi t at to
~eep out lives t ock; l eaving unharvested plots on harvestabl e cropl ands ; con
trol led burning to improve condit ions for cer t ai n food-producing vegetation ;
prot ection of s tream si de cover ; plan t i ng of or promoting forest growth of
pref er red food speci es ; leaving and maintaining den t rees for small mammal s ;
regu1ati ng size of cut ti ng un its to maintain good di str ibuti on of protective
cover .
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Relev ant in forma ti on conce r ni ng such pr ograms includes : location of food
pl ots a nd other en nancewent sites; r es t r i cti ons t o tra ining ac ti~it l e s as soc i 
ated with t he se plots or sites ; p-ocedure s fo r coordinat i ng enhanceme nt mea s
ures (suc h as co ntrol led burning) with t ra i ning use of t he land; procedure s
for dete rmini ng sites for f ood plots, co ntrol led burn ing , fe nci ng.

5. Managed fore s t s : Ar-eas where fores t management and harvesting
ac ttvntes occur. These ac ttv t ttes mu st be coo rdi nated with tra ining on th e
l and. Information -cj eva nt to t hi s coord i nation include s : areas on-pos t
whe r e forest management and ha rves tf nq ec t t vrt.tes a r e permitted or r e s t rl c t ed
(such as li ~e fire and permanently dudded area s); Impa cts of t raining ac t tvt 
t i es on harves t abl e ti mber (suc h as da'nage to t r ee s by cross-count ry
a eneuver sl; identi fication of dreas use d for t r ai ning I suc h as l iv e rlfl e
f i r e ) that might result in trees unsut tahl e for wood products; pr-ocecuee s t o
coo rdinate traini ng use of the lands with f orestry ac t i vity; use of in stall a
t i on roads, water supply, and other fac il ities by f ores t ry per sonnel ; i dent if
ica t i on and access procedures for forestry per sonnel not from th e i nstalla
t ion; relatio nship of fo r es t ry prcqram to f i re cont rol; i dent ificat ion of
areas in forest manaqcment whe re trai ni ng use is restrlc ted (such as are as
" ith seedli ngs); procedures used in dete~i n i ng s ites for harvesting , f ire
con trol , and other fo rest management activiti es .

6. Seedi ng: The process of planti ng seeds to i mpro ve ra nge condi tion,
to reduce erosion , to improve soil stability, a nd to te p-cve soi l water re t en
tion ; specific prcqrem s for seedi ng may he tnctwtcd in out-leas i ng ar range
me nts . Records of seed ing should spec ify the l ocat i on a nd desc ri pti on of t he
l and inv ol ved , i nclud ing its condit ion , soil typ e , s lope , the type of te r r ai n,
the seeding method, and the date and t he number of lcres seeded. The species
seeded , wtr e ther- they are na tt ve or adapted. J nd th e seedi ng rete shou ld also
be t ndtcetec , Wh en more than one sW'ci e s was seeded , note wh ethe r a mixtur e
of seed was used, or wlw th ,' r th,' s",~d of one spocte s wa <; .'x halls ted bcro r e t hr
seed of j second species "a<; Srl wn ..~ m4 nag"r shnuld have acce ss to such
records to evetuete the success of the pro gram and to plan future seedi ng pro
grams. Consult the local SCS for gui deli nes on seeding ra tes, seed pl ~ nt i ng

depths, ro " spacing, and seed pur i ty .

7. Control led burning: ~ ma neqeeent. too l to i mprove fora ge pr oducti on
on grazing t ands , to i,nprove wildlife hah t ta t , to r el ea se veqet et tv e nutr i ent s
I nt o soil s on cropped or gr~zed l ands , t o re dllce the hazard s of uncontr ol i ed
f ire s in fores ts and grasslands . or t o provide a f~vorahl e envi r onment for
certain ttre- resr s tent species . Befo re an tns t etl ettcn ca n begi n a cont r olled
burning pr-oqren , i nfonnatio n is needed about t cpcq reph t c Charac teristics,
climat ic co nditions, ..i ldlife popul at i ons , and soil an<\ vege ta t i on moi sture
co ndi tions. Co nsiderable prepara tion and coordi nation wi th on- and off- pos t
fire control and other aut horities shoul d be done . Records shoul d be avai l
able that specify the date , cond itions, l ocati on, and sllccess of previ ous con
trol l ed burns. Preparatton sho uld i ncl ude establ ishi ng f i r ebreak s ( and othe r
mea sure s to co ntai n f ires), and monitori ng wtnd , temperature , and moi sture
conditions. Dis t urbances of wtl dltfe populations, rspec ial l y g ro und nest i ng
birds ,I n(1 animals, should be considered. ~nmhll sur veys of burning ex ten t
should be use" in decid i ng wllere and how much prescribed hurn i ng is nerded to
main t a in t evet s established by the menaq emen t plan.
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II. Br ush cont r ol: " ",~n ~ 'J"'llC'llt peec t tce uSNl to ,...~ !' SUrE' t h ~ t brush
. 111 not tnterfe re . !th othe r r e soueces i n t hf' ~re~ . Br USh control recorus
should sp<'c lfy t<l!"<J£'t scectes end Identi fy loca tion , det e , "nd cost of tontrol
ac tiv ity . and the type of cont r ol ('Ollploy('d lcont ro lll"1'1 burnl'"l. lI~hdn i Cdl

r{'llloul. or cnee tce t lrt!'a bll£'ntl. "su,," <l r)' of co nt rol pl"Og r<l'llS should also
Inclu!lE' side eff~ts . such dS IllIpM::ts on nonU!"<Jet spKI('S and ..ildllfE'.
Bru sh cont ro l ac tivities . ay be " Sl9 nlflt ant fa c to r in r an9E' .ana'J"""('IIt
plans; spE'<: 1fic progr...s fo r control oK ti vity lIay hE' ....-1ttE'" into grazing
leases . In <lddition . brush control affE't ts ...ll d1lfe habitat and thE'refore
shoul d be cco~i nat('d ...i t h ...ildll fe .anage-ent progr ).s.

g. Mel,,; ng: lIIana':jers should know U1e areas requi.-1119 _Ing . and tile
average rates of growt h . Th i s i l'lfol"lllati on will al l ow thf"ll to de t e... lne lIowing
Inte""'al s , as 'oI{"11 as the pos i t ive and ..ega t ive i.-pac ts of lIowing activities .
"owi n~ lI",y be necessary f or cOlltl"Olll 11') weed s . fo r redue l llg f i r E' dangE'''. fo,.
E's t.tb llshlng a zone to dE'Ur sprUd i ng f irE'S. for aes t hE' ti c and r'('crE'ational
?urposes . or for I nc~as i "!l vlsibi l it)' nea ,. r oads. HowevE' r. lIowing can af fE'ct
'oIl l dll fE' habita t oeceuse u....owed arE'<lS lI<ly provid e r e fugE' fo r ground nest ing
birds , SIIl<ln lJIil111J1<1l5 . hE'rps . and ot hE' r <l ni lll als . Howirl'} Cln r educe t~ vigor
of soee perf rm h l hto r bs and grasses . "nd .owln g equi p!'lE'nt 1II <l)' ccepac t soils.
H",nag errll'nt ct ens , es pecial ly f or croplands. lIIay t ect uee rE'g ul<! r mO'Willg pro
gr alll S; l ease s "'ily requi r e mO'oli ng of spec ific areas ( e .g. . ...Hh in 20 ft l6 m)
of fe nces) at spec t t tc t nterv al s . Rel evant spec t t t cett cns i ncl ude mowing
hei ght. f requency . loc at i ons. and mowi ng aqut pnent .

10 . ser t t t t zatton : The appl i cat io n of an organi c or Chemical SUbs t ance
ma~i ng t he l and or so i l capilll le of pr oduci ng mor e veget at i on or cr ops. For an
e ffec tiv e ter t tt t aa t f cn pro gr am, the so il should be analyzed, appr opriate rer
tt 'l t ze r- and applic ation equipmt'nt shoul d be Chose n , ~ nd a Inll oe-up Should be
done t o E'val uate t~ prog ra~ .

II . cct r tvetton:
t o peoecte crop growth.
_thods . frequE'ncy . ~ nd

Prel)<l r lng t he soi l by breaking
Re1<'Vant Info.....atl on tnc t udes

equ i pie" t ,

It up or
I ocat Ion

l oo ~n lng i t
of c ro ps .

12. Pruni ng : ~E' r elloval of li ve or de<ld b~anche' fr~ standi ng tree s
lus...all)' t ile l O""l'r br<l ncl!es o f )'ollng trees} , and t he M!*)val of ....lt1ple
luders in plant.t Uon trHS to i .-prove thei~ growth ; also , tile cutt i ng a"'iY of
UCE'SS growth . inclllding roots . f rOll any plant to '.prov e Its developlent.
I.po rtant factors to be considered i ncl udE' location of th e pruning. the
species to be truted • • etllods a'Xl equil"en t to be used . <1 11d til e frequE'nc)' of
tho:! prunlrl'} .

n. Agri cultll r <l l COIIponents: Pa ~<lllleters o f p<l rti cu!ar Interest to
natural r E' SOUrc E' _anagers rE'sponslble for agrlcultllra1 out- leases.

s , Ag~icu l turE' /l"t'Creat i on tOOrdl natlon: Al l concurrent recrE'<l t lon<l l
USE' S o f lanqs out- leased fo r agrI cultura l purposes should be known . ~E' levant

I nfo~ati on i ncludes til e se <lson l or dJ t esl dnd ~ture of th E' recrea t iona l use .
the eeans of access to those st tes , and tile effec t of rE'c~u t l on <l l ec ttv f tte s
on ag rlcul tu r ill l and use . These ac t t vf tt es might Inc l ude hunti ng . flsh ing .
hlk i ng . and c~p i n g . The lessee shoul d be In forned about such uses; 11 Illay be
nece ssary t o ind icate rE'cre<1 t i onal l and use ar r angements I n t he agrlcu1 t ura1
1eases .
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b. AcC"~S lb i l l ty to leas.." l ands.: Inc t u.tes physical as .,..,11 as Jelldl
acce ss . Ptlysi cdl access perta ins to: Iccar t cn of e nt j-ances , t ocet ion of
roads i n r~lat ion to t he l eaSt' s i te. whettle r ~y lanrl mus t be c ro s s~d to
reach the s ite . an" th e pre sence of reecev and <jdtes. It shoul d be realized
t llat A""1 lIaneuvers lIay restri ct t his access at cer tatn rtees , Legal access
t ecteees pol ic i es governlnq '!Ccen . suetl as ;lenlli ts I"t'qul red for alh1 t tance to
ttle in stal l ati on , ~ g E' of lIld hidllals al l OWl!d on i " s ta l l11 tlons , responslblli-
t i.. s or l labi l iCy of th l! "...y in c ase of acctdent ,

< .
pro';!ra.. s
II Sf' S the

' I)

Ra rl1je su itability : Cer tai n lands &ay not. be sult~bl e for grazing
dUol' to sev ere natural 1 i_ltat ions. Th e Buruu Of l a nd ".uwg_nt
following guideli nes t o pr-epare l'nylrornen tal 1_pac t Stltt'llll"lltS :

Areas vPlere the "h t ance of wate- is great E' r th an 4 IIi 16. 4 kill

(21 Ranges wbere th" car ry i ng c a p~c i ty r equire s 1I0re th~n l2 ~cres 112. 9
ha l per dnlmal <.Inft OlIOnth ISf'e p liS).

(ll Areas ""e re slopes are grea t er than SO per-cen t

(4) Areas wtle re sc fl surfact' h c tors ISSFs) exceed bO.'

Tht' se gl.'l1e r~l ~uidellnes are vel uabl e to rangel and lIIa nager s In assessi ng t he
sui t ab1l i t y of l ands wi th seve r e e nv i r- onment al r estri cti ons .

rI. Type of graz1ng 1and : Gr azi n';! l and may ~e cat egor i zed accord ing to
Its us e and yegetath e ty pe . Ml'a surements of t otal annual produc tion Hry
according to the typ e of grazing lanll. The t hr ee maj or cat egor1es He:

Rangl!land -- l and on .mICh t he natl ye Yl',;! l't at l on lpotential climax coe
~ni ty) Is prE'doml nant ly gra ss .. s , qra ss11kl' plants, f or bs , or shr~~s so 1 t~~l e

for grazirlg or browsirl'.l. lldn<J(OJ.tnd Includes ndtllra l grasslan'! s. sayannas ,
lI"ny wetl .n'!s. sa.e de~rts. tundra. and ct' r ta i n forb and Shrub c~...ni t i es _

Gra ze a~ l l' wood l ~nd -- fOrl' st land whi ch Is man"<j ed pr l_arl ly for a pur_
pose ot "er t han gr u l ng ; it I f'dSt pl'rlod ic ally . ttle I ~ nd pro<loc l'S ('nough
undt'rs tory Ye<jetatl on sui t ablt' for for.ge that can bt> ~r'lf'd without sl1n ifi 
c. ntl y i lllp"irin<J wood pro<loyc t ll)n ~nd ou. .. r forl'st val lIPS .

"atiy e p.asture .- l and on wh i ch t lwo natlye vegeta t i on I s f l)rest , but
which i s us ed aM _anaged ?rl_a r il y for nathe plants for for.ge. It 1ncludl'S
c ... t over f or est l.n1 and forestf>d areas t hat we rl' cl e.red and used as cropl and.

e. Rarlg l' si t e de li"t'.,U on : .. range st te h an ecological uni t. lt i s
dl'11neated ",cord i ng to t he pre seece of a d1stirlct plant cownun1 t y ..tIl ch
differs froll t hese :ul SIIrround1ng range st tes, Criteria for defining a ra"ge
site are : til dor.I l nant spec t es i n the plant COllllunl t y , 121 proportIon of a
part icular scecte s t o t ile t otal popula t i on, a,,1 O J t ota l annu~ 1 produc t ion.
Vegetation pe reee te--s are often ind icative of ') t her fac tors , sllch as s~ l in ity

* Soi l sur tece f ac to r I SSF) is a aeas urereent uSl'd by the Bureau o f l and
HJ.nageml.'n t to tn dt cate so il rrodibil ity. SSF ta kes i nto ecceunt so tt 1II0ve
IIK.'nt. surf"ce litter. " roslo) n p ~ vl'ml' n t , pedas te 'll f nq , r ill s . fl ow pe t te rn s
dnd gull iI'S.
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of soil or d~pth t o the Ojdt er t ~t)l e . Manage-ent techni Qlles are easee in part
on the t y?e of rarlge s i te t)e i nq used.

f . Potent ia l rangehnd cl1_.vc pl ant C(lllll,.mity; The cl i_ax c_nity is
the de-inant pld nt c~i ty on the range s i te in the ab~nce of dis turbance .
In .any cases . this consists of the or iginal nat ive plant Ce-Muni ty . ~e

tl~s . ho-ever . a ve~etative comMUni t y has been altered 50 that Introduced
phllU . f re~ell tl y a""uah . wi ll prevai l . No ll -native ve<;Jetati on t llt'll
CC'lIprhes t he potentia l phn t C!l""Jflity. The ra nge .-anager should kn()'oj t he
~or plan t speci es and tile percen tage of each In the to tal c11.-,p c~~II i ty .

The co-posi t ion of t he cl1.a( pl ant ca--oni ty is used as a standard by whi ch
t o see sure ra nge cor'lditlo ns. The actual rang e c.-position is co-p.t.red to that
of tilt' poten:ia' cll.al c~unity . and a range condition class is dete~ined.

Ma nage-en t pl ans are based partially on range cond i tion classes. ~wever.

ranges are not no~ally .anaged to produce a cl l_al plant c~unity , but
rather are _dJ1 age1 to . al nt a lll a balance be t eeen desirabl e forage species and
good range condi t ion.

g. Range coerostttcn: Tnt' plant connun ity present on tee ra nge . Compo
sHion i s re corded in te....s of .-aj or spec te s , t hei r percent. cOlltr ibut ion t o
t he exi sting plan t COlllllunlty, and tae t r aI r-dry wei ght pe r acre (hect are). In
a qua l itative assessment of range condi t i on, th e Inst al lat io n shoul d consi der
the heal th of pla nt s, not i ng those speci es wh i ch are des lrat) le as forage or as
members o f t he cli max c oan unf ty, and 1ot1 1ch are prot ected by Federal or St ate
l aw . Wi th t tl is t ntormatton, mana gement plans can be devel ope d.

h. Ra nge conditi on cl ass: Based on t he num tJe r of each maj or spec ies
present on a ra nge si t e , a com pa r i son 15 made bet Ojeen the act ual range condi
t lon and the Cl im ax condi t ion. Acond i tion cl ass is th en ass i gned the range
site (Table A6) .

Infonnat ion concerni ng range cond i tion cl dss Is used In developi ng range
manage-ent plans ; thi s In'o~ati on should be peri odicall y rev ie wed. Range

Table A6

~ete ...i~Ing Ra nge Condit iOll Class

Range Condition
t t es s

Ellcellent

"".d
Fat r

Poor

I 05

Pe rcent of Present Plant
C~i ty Whi ch Is Cli'-"'l

for the Range Site

76 to 100

51 to 75

26 t o SO

a to 25



co~d i tlo~ c a~ be affected ~t o~ly by i ~tensity of grazin g ~ se, but also by
le vels of ~npci~i tatlon and level s of nongraz ing use le .g. , ~tll t a ryl . Poor
range condit lon . ay ~q.rl re a reducti on in any or all uses adv er sely affe Cti ng
the range.

t • Retrogres s i on ~dttern s : lo'hen a range si te is overgrazed Dr othe rwis e
abused, th .. ccepost t t cn of the pt ent communi ty begins t o chang e. Ret.roqres
stcn (the opposi t e of s uccevstcnl Is the se r ies of events by wh i ch one plant
connuni ty repl aces another In t he ~rocess of dete r ioration. Parti cula r Indi
ca tor species are Invol Ved In t he ret rogress ion pa t tern for speci fic pl ant
c~un i t l e s ; ~an agers Should ~now these species and the order in wh ich they
Inv .tde a site .

In describi ng thiS process . the te~s · increaSers ," "decreasers ," and
·invdlders" are so-etimes used. "Decrease rs· di re cl1.u phnts "Ilhl ch decrease
In vigor and In num ber wi th overgrazi ng. Si. l larly , " increasers" are ~embers

of the cl im aA communi t y wh ich i ncrease in n ~ber under adver se condi tions.
" Invaders" are weeds not nor"lIdlly a part of t he cl teex c OOJJl ~n1ty whi ch come
into ~n abused ar ea. The di f f icul ty with the se t enns Is t hat they are rela 
the: one spectes lIlay be an Inc reaser ~nder SOiTI e condi ti ons and a decrea se
~nder oth er s . Desi rabi li ty is also not acco~nted for In th i s conte~ t .

Decreasers are usually t he . ore accept able members of the c l l m a ~ con.~nlty lnd
invader s usuall y less accept abl e ; ho-ever, t his is not al~ys true. The
n~ber of Increase rs or decre asers present (:annot be di rectly correl at ed with
range condi t i on,

j. Range trend: Any rdlnge .anag~ent plan .us t t a~e Into account t nends
i n ra nge condi ti on over a per iod of y~ars. Steadily det erl ora t l"g range con
dit ion i ndic ate s th at l ess Intensi ve use shoul d be made of range re sources;
seedi ng and other tmproveacnt eeasures shoul d be started t o ar res t t his
det eri Ora ti on. Th e use of forage by l ivestock event ual ly l eads to changes In
r~ nge condi tion. The fol l owin g are Indic at ors of suc h ~ s e :

II I Age cl dsses of key spec i~s •• se~ljngs , young pl ants , dnd . atore
spec ies Shoul d be preSl!nt . Since livestock pref<!'r young plants, t sti nd of
e~c l u s i _ eI 1 ~ato~ pldnts indi cdtes overuse ;

Il) ~se of pldnt 3~~ .ore thd" 1 yea~ 01 ~ ;

lJ) E ~ l dence of browse 1ines _. browse i s that par t of t ree t M Shr"b
~rowth H t ilable for gr U lng, A ~i stl n c t browse li ne indica t es t hJ t all
or ),, ; ~ ... t rnt n reach of livestock nes been qrazed;

(4) Re lat i ve si ze of pl ant par ts -- overgrazi ng leadS t o produc tion of
s..a11 , "" dk leaves;

(5) Condi t ion of anl.dls -- severely deteriorated rdnges may product
unhealthy ani.ah; ~o-ever, a rdnge .... ICh Is O ve~ ral.ed ''''.y prceece heal thy
Jni.als. Thus , t he presence of "edl thy dni. <J,1 s does not necess arily i nd icate
good rJng e con~i ti'lR .

Changes in range cond it ions ~ay be d~ to grazi ng ganag~'lIIefl t practices or
envi ronMl'ntdl condi t i ons [ such as severe sto rms or period s of drought }. RJ nge
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co~ ~it io~ s n~ed to be moni tored year afte r year t o determine t he re l ationShip
of these factor s and to devel op the most effect ive lIIa na<}ewll!Ilt plan.

k. Yohl annual production : In genera l. t he above· ground par ts of all
plan ts • • ex:ept 1I0sses and l iChens -- with i n a designa ted are a are consi dered
in thi s -eas Jre-~t. ( On grazeab le woodland and nat Ive pasturt si tes , plant
lIat e r i al beyJnd e'le reac" of grulllg anl_ als -- above 4-112 f t 1l.4 III -- is
not .asu~d. Or! rangeland . th is _ated al is ..asured. 1 o\lso not 1I,c1uded i~

~al annual production .~su~ents art undltrground parts of plants . and, in
trte s and sh"1Jb s , t acree ses in ste- didlll"ter and prtlductl on fro- prev t ous
years .

Total annual productiv ity lIay be separated irIto three cattgories : her.
bage prtlduct ion. woody plant production. and producti On of forage spec ies.
Us uall y. to t l1 annu..t l production is dl" tl"rmlned fr_ sampl e plots lIIl""surtd i n
ttrllS of dry weight of plant lII"t e ri al , and expressed i n pounds per acre l k i l~

grdllS per neeta re },

Th is pardlleter i s import" nt in assess ing range
t re nds, and in dete ~i n l n g range carryi ng capaci ty.
lllE'asured yearly.

conditions and
The paramet er

L rOr,lge pla nts ' phys i ological need: The degree or percent to ,,;,ich
fo rage species can be !J raz l;!tI wi th out physiological daln age. Genera lly,
vigorous plant s produce more above- ground foliag e th an t hey need fo r mainte
nance anti re l roduct lon ; it i s thi s excess wh i ch can be sa fe ly harvest ed by
grilli ng ante st s , If pl ant s are grazed beyond th i s , t hey beccee less coecett
ti ye a nd more suscepti ble to d~n llge.

,. . Proper use fac tor IPuF) : A nUTlle rica l val ue IOhl ch i ndic at p.s the
yol~e or pe-cen t of maj or fora'll" pl "nt spec ies lOh ich "lIy be sa fely grazed ;
may also be l;!xpressed as t'le percent of forage plants Whi ch must r~aln unhar
vested If these species a re t o remain vigorous. The value i s based on the
phys io logical need~ of plants and on t~e range _"nag~nt obj~ t i ve~ . For
eXalipl e , ~anllgl"lllent obj ec t ives to i ncrease veget" t lve ground cover or j~prove

..lldl He habi ta t _ay res.ult in a l ower PUr t han a _an"gt'll("nt eej ec t tve t o
_alntaln cur rent ran )e Condi t ions. pur 1S cons idered When d~t~nlin;ng tne
aIIount of fora'll" <tVail able fo r 9 rllli ng.

".spec ies
Key spec ies On ran<jeJand : One t o three spect es a.,. desi'lN.ted "s key

for 1 'lrazing site based on the foll owi ng cr ite ri a:

I I I Pal at.<t bi l ity -- higl)er use ,u de of a phnt by " parti cular "ni_al t n
• ~art i cular se"son than of associated pl"nts;

(2 1 Pe rcent cOAposl t ion •• provides more t h"n 15 perc ent of the re"di ly
avai lable fora ge In a graz ing "re" l or h"~ hi gh producti vi ty , or Is cr i t ic al
t o tile needs of g raz i ng aniouls);

(l l Conpatl bil l t y ..ith IlIdnagl.'ml"'nt objectives •• for ex.-ple , if t ile
objec t t ve is to improve ran'll" condi t i on ct ess , key spect es ~ h ou l d ce ml'mber~

of the cl imax communi ty .
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T ~e c r i te ri ~ li st ed ~bove ~ re needed t o detenline loc~t lon of key ~ re~ s

~nd to fo~l~te s toc ki ng r~ te s .

o. Key ~ "NS on r~ngt"1a nd : kt"y nus of a r~nge ere -elr'(' des1..~ble ~nd

~ence mol'(' ~e~vi ly g r~zed t~ ~n ot~ers . Factors suc ~ ~s ~va i l abi li ty of w~ te r .

ty pe of te ....~ i n . pre sence of fence s ~ n d n~tur~ 1 b~ ....ie..s . ~nd p~ l ~t~bil ity of
aw~i lable for~gt' dt" t t" nl i l1e ""'ethe.. ~n ~ n>~ i s "key. - M~nag~nt pl ~ns should
be des ig ned to prt"vent ovt"rg..az i ng i n key are~s ~nd underust" of ot~t" .. ,re~s .

T~ ~n iQUPs such '5 ~ddl ng sa l t and watering s ites . and placi ng fe nces can
efICoy rage III() re even grUi ng patterns .

p. Animal uni t eQui v.lent: An ~ n i..l un it [ A~) 15 generally one ~ ture

cow of ~ ppro~imately 1000 pounds [454. 54 kg), and a ca l f as ol d as &.anths.
or the ir ~Quiv ~l ent . It is ~ convenit"nt unit for detenllning th e rel~ t i v e

forage reQuir~nts and grazing iDP~ct s of di f f erent ki nds and cl asses of
dOflll'stfc l iv es tock and c~n ,. l1dli fe spec tes , I ne S(S l ists A~ eQuiv al",nt s .
but these • • y va..y loc,lly ITabl e A71.4

T~bl e A7

An i~~l -Un lt Equi valent s

Ki nd ~nd Class o f Anl m~l

Co .... , dry
Cow, wit h calf
Bull, e ature
Cattl e, I ye~r old
Ca t tl e . l years ol d
Hon e, mat ure
Sheep....ture
l~ ndl. I YNr ol d
Goat, fIIa t u..e
Kid. I yp~ r old
Dee.., white -ta i l ed . fII~ l u re

Antelope, . atu re
Biso n, .atu re
Sheep, Bigho..n , matu..e

Anim a l ' ~ nf t Equi valent

1.00
\.00
1.25
0. &0
O.flO
I.?S
0.20
0.15
0.15
0.10
0.15
0.2(1
1.00
0.20

•

F..eQuently. i nt ens ity of range use i s f igur ed in te ...s of ani ..l·unit
-en t hs. which is t he 4fIIOunt of forage requi red by an a n l~l uni t for one
month. Bec ause stoc ki ng ..ates a re de t t"nrnined by anl ..l uni ts . ..n~gers should
be fa",i l iar with the ~pprop ..ia t e ~n i .a l uni t equiv alent . Al so. the animal
unit eoui val ent is a v a l~ab l r t ool i n adjl.lsting stocki ng rates t o wi l dl i fe
populati ons t hat use the s~me fO ". \le IIo1te r ials.

Q. Ca..ryin\l cap~city : The number of acres [hec tares } to provide ~de 

Quate fo~~ge f o.. a grazing ~ n im.l ov~.. ~ speci fi c pt"ri od of li mP ; usu.l l y
expressed as ec res t bec t eres} per- an tmat - unt t month. rect ors cons i dl.' rt' d i n
detennining car ry in\l cepect ty ere : tot al ~ n n u . l p..o~uc t1 v jty (of to..ag!'
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s~c ies ) . t~e phy s i o l o~ ic dl ne~ds of forage spec ies. range condi tion tren~ .

and mana9em",nt obj ec t iv es.

14. Insect pes t s/ ddmage and cont rol: Gre ater than no~al destruc t ion or
retdl"dd tion of 9rowth o f f l ord by i nsects dnd othe ~ i n~e r tebrdtes; tncl udes
d~age t o t~s dnd dny n~~'r of dbioti c hdbi ta t co-ponent s. r or t he prot ec
ti on of AnQy pe r son~l dnd fdc ll l t ies i n t rdi ni "9 en~ l ro~nts. InfO~dt l on

s~oul d be kn~ about the pre sence (Or l i lel y prt>sence l of l' ilC ~ pest spec i t's
thal _ay be a prc bt ee .

In fo~iltion needed on pests inclUdeS li s t ~ of s pecies known t o occur at
or nea r a s ite . ard tho~ species ~ose home rang e or habi tat i s re l ~ ant t o
tne si te. Ma nagers s~oul d be abl e t o recognize Or i 1enti fy ~a rlous spec ies ,
and to understand both th e associ ated damage res~lt l n9 f ro- the acti~i t ;es of
each pest Or predator . and tn e t ype of danger or prabl e- pOsed 11.1'. • poi
sonous bite , disease v~ tOr , d~a9t' to facilit i e s ) . Also use ful are record s
of pest populat ion f l uctuat ions ilnd i nformat io n on li fe cycles. habi t at
re qui renlent .. and Mtyral pre dators ( fOr poss ible biol o<j i cal cont rol ) .

Pest cont rol plani used in forest management and otnl'r pro grams shoul d
inc l Ude dat il an probabi l i t y of occurrence far nil t i ve and i nt roduced species.
pre vious occurrences of i nsec t at t ack, methods of av01di ng Or preven t in g
I nj ury or cunt ect [ i. e. , i noculat io ns . i nsec t net t t nq , s nake boots , s Un pro
tect t onl , methods of control li ng denqerc us spec ie s 11.1' .. draining breedin g
ponds, Chemic al spr aying. tntroductton of predators), and seco ndary impacts of
cont rol methods.

Insect detection can b ~ dol'l l' with ground ex~nl ndtion s, aerial inspec
t i ons, and "eridl photogr<J,phs. seas onat lIloo i to r i ng i s necessary t o pl an con
t rol prog ral1s ; known areas of infes tati on need to be llooHort.d 1Il0re fre
qye ntly.

IS. Pests (rodents and poisonous spe c ie s ) d.-age and control: SUch
ani llla l s inc ' ade poi sonous spec ies (SUCh as sc or pions and snakes) . annoying
birds . gna.u n» rodents <l rd potetlti al l y dangerous l arge Ill_il ls. loss of habi
tat or pl ant s throus~ ac tivity of SIIlall 1Il~ls, . ainl y r OGents , of ten causes
lIl ultiple effec ts . na.age _ay indi cate excess popul at ions Or l ack of natYral
predators; should be lIlon i tonrd ~asonally . espec ial ly i n st ressful condi tions .
MonitOr .ore f re""ent l y If Gut brea ks a"1! suspe,ted; ass.. ss cont rol procedures.

16. Pre dators: l}rg <lnislIIS ""'i cn li ve by c a ptu~ing and devou.-ing other
organ I S~S . Relev<J,n t In fo~atl on on preda to.- s incl Udes lis ts of s pecies known
t o oCC~r a t 0'- ne<J,r a s i te, dat a on populati on f l Yctua t i o ~ .. , li f e cycl es.
habl t <J, t re""ir~ents . Kandger s should De able t o recogn ize or identi fy vari 
ous predators. dnd stould know .f tne species is se rv ing as <I _eans of pest
, ontrol or i f its ac r tvtt tes <I re c a~ s i ng d.-age .

17. Poison levels t n anhaals: l),Ia ntiti e s of toxi ns ( pestic l de ~ or ht'r
bic ldes ) found in a n j~als ; genera l l y ta~en f rom cul l ed st ock . fresh carcasses.
etc . ; may ccn tr-tbut e t o 1II0r t ality ; may Indic at e l oss o f <I deQllat e habi t at and
uncont ro l l ed management pra c ti ces . Spot checking of an ' m ~ l s i s re commend~ ,

espec i al l y when t he cause of deat h i s undetermined.
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18. Feral dogs/cats: Uncont rolled dcnesttc anteet s , of t en reverted to
semi-wild state; det e rm in e compositIon and nUffiber s . These animals are a nui
sa nce to all aspects of ba lanced habitat . lnformation is used to asse ss the
success of or need for ma nagement pro grams with annual evetuattcns of popul a
t i on size and distribution.

19. lIi ndbreaks : Location, qu~nti ty, and conditions of any natural or
artificial barrier to ai r ao venents . Windbreaks ret ard erosion, p r- cvtde
shelter, protect young plants. Spot check cond itions following a survey,
especially in stressful seasons.

20. tmpact of browsI ng/grazing: Grazi ng ac tiv'i t y (mai nly by ruminant s l
can result in soil denudat i on, erosion, and i nhibition of veqet.attve growth - 
especially when the grazing capacity of .r n area is exceeded. Foragi ng effec ts
can be measured as a percentage of current an nual growth. Resistance of veqe
t att nn to browsing impacts is depen dent on plant type. Graz~d areas should be
moni tored seasonal ly to mi nimi ze damage, an d to in dic ate ar eas needing fur th er
manag~nent considerations .

Seconrlary impacts on water qual ity and aquatic eco sys t ees ca n occur due
to near by gnzing ac t hity. /I. yearly eval uat to n of t hi s impact should be con
ducted, and long-tel"ll t rends noted.

21. Forest fi re protection: Forest fire pro tect ion plans should ccostvt
of the f ol l owi ng in t urrn att cn: (al fi re occur rence data records describing
destroyed material and maps showing burned areas; (b) data on Whethe r fi re was
ca used nat urally or by humans; (cl fuel hazar d data (field survey data l on
hi gh- ri sk areas wi t h concentrated herbaceous fue l s and on man_marie sl aSh con
centrations; (d) f ire pre suppre as tcn plan dat a •• i ncl udes a f ire danger ra t 
i ng sys tee devel cped by moni t or i ng wea th er conditions, a fi re det ecti on plan,
f ire equipment and tool needs, manpowe r needs a n<1 oept cyoent plan, haurd
re duction pla n of cperet tcos (e.g., fire breaks, burn sl ashl , construction of
f ire access r oads dnd t r ail s , the development of well - di s t r i but ed ~d t e r

so urces; (e) fire suppression pl an data on mobil ization and control plans f or
small and large fires; an~ (f) d pre sc-tbcd bur n h d z ~ r d reduction ptan for
periodic reduction of f uels in forest std n~s.

22. Trespass data: The fo llowi ng fo rms of t.re spass t nq often occ ur in
large fo rested areas; bounda ry li ne, ri ghts of wa y and easeme nt ~ i o l a tion s ~

e ncrOdchment of others on installation proper ties; cutti ng and re movdl of
t rees. Ti mbe r t r espass i ng is a co nstant t hreat to high ~alue logs ( use d as
poles, shingle bol ts, erc.}. and to low value wood (such as Chr istmas tree s) .
Sp r ay ddmage frOlll adjacent fields is a f onn of encroac hment wh i ch ca n be
extensi ~e and costly. Ltves tcck •• such as catt le , hogs, and othe r dcnes tt c
ani mals -~ ra nging on an t ns tallation may stay In f or est ed areas . Tres pass i ng
by fo ur- wheel drive ~ehicles, motorcycles, dnd snowmobi les may llso occur.
Th i s t ype of t r espass ca n be serious and ~ e ry diffic ult to control; patrolling
or fre quent ex amination of t he area may be necess dry .

23. Stl vicul tura l pr actices:

a. Thi nning: The fol l owing ste ps should be taken f or pre_c~nmercial

th i nni ng of a natural stand of trees .- cete re tne species to be revorec as
f i nal sta nd; spot t hin f or selected crop trees of p-eoeterntned num ber s pe r
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ac~ ( hectar~); sl ash al l t rees except t hose t o be l ef t l predetermlned n~ber
of trees per acre [ Ilecta~] desired). For seeded st ands of t rees, spot tMn
for selected crop trees and slasll all ste-s except sel ected reeve trees. For
plantations , se lect ion th in t o dest red n~ber ste-s per acre (hect are} and r~

thi n -- everJ ot/ler rOW , e ~ery third row, etc .

The foll owiny steps are no""ally taken for ca.nerc h l th lnnlngs of
natural stan·js : dete~lne most des trable species lfa~ored for f tn41 crop on
th is specifl~ si t e1 ; thin fro- above -- cutti ~ larger trees ( ~' na nt s and
co-dogi nant sl ; and tnin frol bel ow -- sel~ t crop trees of desi red speci es t o
a predet e,.,. lned basal area per annual cut IBAJAC ) (stoc kt ng l e~ell . sa~ 1ng

da- Inant and co- d~j nant tr~s as f 1n41 crop trees . For seeded st and s of
trees, spot t hi n for selected crop trees and slaSh al l ste.s e_cept sel ected
trees to be l ef t . For plantat i ons, s t rai ght sel ecti on syst e- fr o- above or
below, .arkirlg h'a~e stand to predete,.,.ined BAJ AC; rO>l tllin le~ery second row
or every tll i ~ row. etc. ) In ( I ) one di recti on only, and (2 ) one di rect ion
then the other . Row t hi n wtth sel ect ion i n i nt erveni ng rows.

b. Mortali ty or sanHati Or'! cuts: Salv age of dead or dying t rees
{na t ura l IlIor tal i tyl ; spot or area salv age of t rees kill ed by inse cts, dl sN se ,
fire . wtndstnrms, snow or i ce . These cut s are not a pl~nned thinning opera_
ti on.

c . Rehdbilt ta t ton plan : A forest management plan wh t ch es ta blishes a
procedure fO I" rehebtlttatlnq noncrodoct.tve areas (e.g. , reqtcns where H is
dtf ftc ul t t o es tabl is h new stands of t rees due t o compe ting spectes ; ar eas
where t he i nvasi on of undesirable species creates a problem with t he exis t ing
stands).

For rehdb ili tati~ nonstocked land Ibrush or grasses and vlnesl . t llree
IIIt'thods are H ailabl e: I t l lllachl ne- cl ear brush and debri s wnll la nd cl eari ng
blades. then pil e and burn debr is ; 121 use cllem ical cont rol .etllods, and (3)
burn and bro"dcas t .

For est dbli shed st ands ..ith s~ vere i nvasi on of o the~ nonc~erc l a l

spec ies. thrt'e met hods a O"!! avail abl e: III cont rol burn (ground fir",, ) to con
t rol 'WNlwood tnvast cn , and to cont rol some diseases; (21 ch<1l tcal spray
appli catiOn s - - I.t ., 2-4-D or 2-4-S-T; and lJl tland \ lash ca.pet H tve specie s
t o favor selt< t~d speci qs or crop t~s .

d. Tree i_p~ovl!llol!nt plan: [_proving tne seed or tne planttng stock IIsed
in st and rey~erati on proyr..s i \ beCOllling _ore i_portant becaus~ of tne
tncreasi ng ~e" to gl'"O_ lIiIOO"!! on l ess hnd.

St rat l!'J les used in a t ree tmprov~ent pla~ Inc lude : selec tt on of \ upe
Mor teees ; aevelop ill'J seed orChards f~ s~pll ng trees or clonal selec tion;
sear chi ng for super ior growl" perfO~4nce; pl ant tng stra tns resist ant t o
dh eu es suct. as rusts; and developt ng hybrids for supert or growlll plO'rfor
mance . re\l stance t o disease and tnsect s . and other desi rable gen¥t ic t ratts .

e . Prur i ng: Cutti ng off dead or un"anted part s of a "oCldy plant to pro
not e better ~rowth.
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f. FOn"st dheut' p.-otl'ct ion pl~n : Any progr~.. deSl1ned to control or
II rl'W l'fl t mseeses frOll do>s t royi ng fOn!st .....SoU~l' s. The pl~n Should incl ude
types dnd spec ies prob~bil;ty of occur rence dat~ -- l l t e rdt ure revi ew d~t~ or
experiences data l ~cords of act~l occur rence} ; hi s to r ic al dise4Sl' att4ck
occurrence data -- type s of disease occur r i ng , i dent ifi cat ion li s t s , locati on
and exte nt of occurrence data, d~ages caused l phys lc al descri pti on and
eccocet c estteetes of da.".ge ); disease detect ion type dat il __ ground patrol
and ex~ lnations of s t and or t ree Indicato rs , a e rl ~ 1 detec tion (di rec t
flig hts. sa t elli te, aerial photograplls, ei t her color , infra red , or satellite).
Information on disease cont rol dat~ should incl ude a literature revi ew , di rec t
s t Iv tcu'l t ura l or sanitation cut ,nethods, prescrtbed burning.

~ 4. Tirn Der contrac ts:

e , Se lec ted area : Before wri ti ng the cont rac t I tse lf , the forest
~anager _ust decide what area should be cut . The ar,as should be sound stands
of tiMber t hat an! hi1h on the pri ority of t ne cut schedule developed . ith the
. anage-eflt p'l an , The u h area conceh ably coul d be In _at ure ti ..tler or in
I".at"re stands wtle~ a c_ rei "l thhnlng operat ion i s cont emph ted.

b. Type of cutt ing: The type of cutting to be done in an area _ust be
dete~lned , Including tree-sel ecti on cut and cl ea r cut , or sOlIe _odl f lc"t ion
t ne reot c-- tve.; strip cut t l "'} , seee t ree , or shelte r \lI OOO sys tellls.

c . Type of l ogging: Meth ods of tteber renovat , in clud ing ct aar , se lec
t ive , partial, and Shelte r belt cutt i ng.

d. Tree lIarUng : Indica ti ng on indiv ldaal trees, usuall y t he trunk,
~ I ch dre to ~e l ogged; a lso Indicates boundari es. A s ~le a rea Shoul d b~

legal ly defi ned, wi t h sa l e area ~a~s prepdred for pnosp~ctlYe sal e.

e. Acces ~ routes : Pa ths ~ llowing exc~a nge of ~taff , equi ~nt , , nd wood
..ate ri al fra. for~st t o I ns t ~ 1 1 atlo n . Access route s shoul d be ~e sigR4ted and
fully desc r ibed. The s~ecH lc atjons for any additi onal !Iaul ro.ds shoul d be
provlde~ .

f . Tillber vet cee : Tile t ota l /J1IOllnt 'If timber avail able for cut t ing;
estimated by speci es type dnd by log grades .

~. Desc r i ption of tirnb..r to be cut: Define in t enns (If nerchantable
t ree ( li ve standi ng and dead or down t ree s of merchantable ~ ize conta ini ng 33
perc~nt sound wood) ; IIii'l l-s i ze mercha ntable tree l al l t rees 6 i n. [ 21 2, 4 ~l
di~~er ~t br~as t height [ dbh] Jnd up cont J l ni ng one rnerc hant lbl e pulpwooj
bol t, 4 i n. [ 101. 6 ~) ~inlrnun top dlalleter; min i -size lIerchdntable chunk 10
bd. ft and/ or 6 ft [1 .8 _] long); ..thod of t redtl "9 trees undestgrwte<l for
cut that are d~"9ed, fell ed , or scet ee : l'e n.l l tl es for l e~v lng lllerc lld ntdbl e

. at erla l s on s~le area ; and s t~p he ights.

~ . Perl od of cont rac t:
agre es to cut and remove al l
specifi ed date .

len~th of t l. ber "greellent s - - i.e . , purc lldser
lIerchanta bl e t illber f rOll contract ~rea before a
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I . Cut t illg schedul e: Bredtdown of the
cut dud "g the fir st yea r , seco'ld }'@ar , etc .
of .-~I tiple-year ~che dule i s e ~pec~d.

n~ber of u"it~ of
[spec i ally \I~e ful

tllllbe r to be
If l arge sd l e

.l , Scali "g prccedere s ; If t i.-ber Is to be paid fo r on t 'le bnls of
units cut. sca li ng procedures, po in t of ~ca l l ng. and ullits of ~a~~re to be
us ed ~ust be defilled ~ e s ti~ate cOllte" t of sou nd wood In a l og or bolt us i09 a
gi ven uni t or raeasureeent .

k , Envi r onme ntd l pro tection measure s : Pr eceu tt cns taken t o mf nt rn t re
damage to l ocal resources f rom cutt i ng : incl udes protection of waterways,
pr ev ent Ion of erosion or soi l dam age , inti protecti on of e~c l u sl o n area s withi n
sale ~ounda r ies.

1. S1<'lsh dispos.sl/ treatlnents: Oi spo')i"'} of r esHu41s fr.- cutting:
include') br oadcast bum . pi le and bur n. ", Ind "001 alld burn , lh.bs l opped aM
l ef t in place .

Ill. Snag prOY 'i')ions: Procedure fo r re-cw al of d dedd t ree ..... I(h Is l ean
ing a jal nst l iv e t rees nearby; reMcw al preYeIlts fu r th~r da.age to ~althy

vE'get4t ioll.

n. Fjre p ro g rtl" ~ : A progra. designed t o cont rol pre sc r tbed fi n' ~ or
prev ~n t n4tural f ires. A f ire su p pres~ Io n plan should cont din i n fo~ation

abo ut equi pment cts trtbut ton, wat er suppl i e s , an d crl,'Wt r ai ni ng . Responsi bil 
iti e s i ncl ude tdti ng al l pra cti cal s t e ps t o pr event and suppress fire s, and
ta king Init ial dc tl on i n re sponse to a f I re in th e a rea.

o. ROd d llIa l llter ance/repai r: Upkee p of access routes; defi ne re sponsi 
bi lit ies for _aintenance at t he complet ion of t imber sdles_

1. H4bita t ~omposition: Ov~ra' l quant ity 4nd q11411ty of various ha~ i tdt

sub t ypes. includ i ng 9rou.ndOOIl t e r . stre,nlS . s ize of area. topogr~phy, and sed
~na l th~nges. COMplet~ eyaluatlon once, f oll owed by updates every 5 to 10
ye e- s .

1.
whIch

Complete

Spec i a l Iea t ure s : MJn -mad,' vt.r uct ur-e s __ ~uch .J <; hri1g l' ~ ,I n ~ pie r-s
are or m<lY be used by anlnl,l l spccte s [e .g , . bar n swa l l ows, cvts }.
j nve-rtory \Oi t h annual r~ OI1i t o r i ng.

3. Habi ta t use 19tmeral}: Area t eeve r- se d, food eat en, covee- used,
bre ed ing grou'lds __ for any given populatioll under .anagealent. Ca r ry i ng capa
cities Should be asse ssed . Y<,arl y neyiew of complete pro fi le co-piled l argely
frOll. other s t Jdies.

4. iWb'itat use l,-.-Inan ts): Are.! used. food eaten, ccver , '-OYe"ent , by
any of d nll!lber of hooyed oIll l..al5 ; lnfo ....atioll used t o .11 <1 i n planning ~lnige-

~Ilt programs and t o assess Cd r rylng ca pacity. Prof il e compiled l argel y f r o.
otl'It' r e vai lldt io ns ; r evte .. year ly .
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5. Hab itat use (birds) : Area ccver eo , food eaten, nes t i ng si tes , cover
used by any g i ~ en population of birds .

6. snoret tne habi t at : Quantity (l engt~) , confi gur ation, condit i on, er-e
st ve cha rac te ris tics of shore li ne ha bitat ( f. e., areas next t o large bodies of
wat e r ) ; annual mon i tori ng.

7. Heb i t at in t erface : Type , qua ntity , and qua l i ty of so il and veget a
ti on next to bodte s of water lot1 i ch are or may be use d as wild life habitat ;
changes assoc iated with shifti ng water l e ~ e l s shoul d be not ed ; should be moni .
t ored sea sonal ly.

8. Open fie l d/ grass habitat: Gras s- dllQinated areas with little or no
shrub or tree growt h; essential f or many brows ing animal s such as ungulates .
xs se ss and eval uate t he quantity and quality of such habita t s once during eac h
sea son.

9. Edge tr eb t tat : Area wh er e dif fe r i ng veget ati Olld1 types intersect.
Many species are restric ted t o such a hab i tat and tn e are a gene ra l ly exhi bits
veget ati onal and faunal r ic hness and di '/f.'r sity. I\nnual checks and assessme nt
of quantity dnd qUd 1ity over mdn a g ~'ffien t area sh oul d be conducted; adequacy of
the habitat 15 deterert ned by program needs .

Popu1at i on/ Peal'1e I'dr dhlet e r s

\.
member s '

Total faloil y t ncone : Yearly t otal of a fa mil y 's i ncome t ron all
jobs; measu r ed i n thousands of dol lars.

2. Educatt cne l l evel of househo ld : Highest year of ed ucation of the
head of t he house hol d.

3.
member s

Place of res i dence:
1he; may be a house .

Locat i ~ n of dwelling s i n Whi ch i nst al l ation
epa r- tmcn t , bar ra cks .

4. Census rf.'gio n: Enumeration of a popula t ion livi ng at a spec ified
ti me in a iles i gna t ...d area.

5. A'll': Age in years.

6. Race: Group of people c'i as st f t ed on t he bas is of COIOOIOO history or
nationali ty; e.g . , t eucest an, IJegro , .\>rI er i c~n Indi an.

7. Sex: Mal ~ or f emal e .

a. I ~a r ita l st at us : ne r rted, single. divorced, w1do"ed , -e-eaerted .

g. Fd.mily st ze : uumoe r of related members liv ing i n si ngle household .

10. Handic apped : A mental or physi cal defi ci ency t hat prevents or re s-
tri c t s nurmal acnteveeents : a di sability.

11. Days wo rked per week : Number of days spent at d. p1yi ng j ob every
seven days .
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Vacat ion :
ye-ar.

Patd or unpoid ahsenc~ fr om a job; r~c orded in n~ber of

13. Aljricu ltura l d••und t».. I"nd : ioI<lnager s of o"tl"",>i 'l'J p"og r<l"'S vboul d
~now th e I~nd u'>e- d~"nd s in th~ i r l ocal i t y , <lnd how ,>uc h de-ands <I~ . or
,l i1 M be , a t t ec ted by outl u s l n'l p"o\lr., . recto-s tu cons ider in i!ss ..ss ing
<I ...."nd <Ire off - pos t I<ln<l use, ~nd tne htet"l!'st aM " ill in'lnes" Of the publi c
t o bi d 0' le<l "<lble l and". ~othe .. consi de..ation I s t he Anly' " di ,pl"ce-ent of
prev ious land~e .." a nd the ?l"evious use of A.-my landS.

14 . Agri cu ltul"il cos t . nd bef'le f i ts: te te...at i on 9l0uld be kno.m an the
costs af'ld bene fi ts of "qricultu ..al Olltl easi ng progr.s t o t h" "nIIy, r e tlne
CO*Iuf'li t y. and to t ne eco10'lY. The cost and benefit t o ttl.. ecology s houl d be
Jssessed if'l t~ ...s of h.bit"t i ~ ~royement,> <lnd degradation " '0 ~ll as the
e f f ec t s of pes t i cldes and herbi c i deS.

a . !J",ne f its: Cash i nC(Jllle t o the "nIIy; the value of l essee-provided
~al n ten ance serv ice ; the value of conser vat i on bene f its; fi re pr otecti on; the
Inc r eased ~curity p.-ovided by t he p....se nce of l e ssees i n noncantonment ar ea s .

b. ces t s : The c ClnsU uct lo n and maint enance of agrl cultul"i l ly re lated
fa cl liti",s; management and coordi nat i on efforts of Army personnel; the poss i .
ble limitations of other use s af out-lease lands; ~ny env i"o plffi", ntal degrad a
t i on t hat might occur (such as j nc reased stream sedteen t}.

15. Ag ri cul tural lusing ~grernu,>nts: Far agric ultura l outlease managers
to coo..dtmte leasing eqrecment s , in formatio n about all Depar-tment of De fense
·,nd Al"1ny regulations relevant eo lea~ing, as wel l as installation policies and
re s t r l c t i ans , shou ld be known. Fur t he r , it Is desi rable to hdVe Info~atjon

on prev i aus l nst~l lat i an outle" se Jg reemen ts. p..evalent l edsl~ d..rdng~ents

on n" I~hborl"'9 cf)Olfllel"Ch l l and v, ·l nd ea seeents tha t lII i ..l1t b" lffec ted. fh",
legal cescrt pt t cn a f aYdil abl e l andS dnd the p-ee..1l1res for ~00rdi n <l ti 'l9 bld
dln9 shoul d al so be k n~.

16. A~y_ lnd~ed d~dnds : Addit i onal demandS 0'1 service fJcil i t ies .ade
by .Il itary personnel . These demands .a1 affect Sll r rQlln di n ~ dnd depe ndent
COA"Yni t ies ; includes de.and for hOIlSi~ , post~l servi ce, r ecredt l on, rel i
gion, SChoo ls , and st ore s .

11 .
pe"sQ'l~ l

Cantonaent fa ci l iti es : St r ~ c t ure s and fa ci l Iti es used by enl i s t~

f ar teepc ..ary hOllsinq and se rvices.

18. Restd cted a....as: Areas en-base .,tJ i ch dt"l!' canfl nPd to specif i c
use s ; ac c!' ss prohi bited t a instal lation•• I l it~ ry . and c h ili an per son..... l .

19.
r ..ovid ing

Re l ig ion : Recogni t i on of di ffel"l'nt re lig iOlls
f ac i l i ti e s t o ~ ccommod" te the se di f f erences.

prefer",nces on ~.se;

20. l i fe~~tyle: Rec ogni tion of l ife-sty le prefer¥nces ; adapt in9 Inst al
l all o'l r esources , enterta i"",t'llt , ~ n d recreat t on t o t hose ure ee-ence s .

2).
re sioent.s

Permanenty t r an st ent : lh.· per-cent or nLl1llx'r of pe "sonn, ~ l 0"
who a re on base pcrm.tn..ntly or t empora rtl y shaul d Ilt' known .
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22. Recreat i onal ectt vt rtes : Ac t h iti es t a ~ i ng place during non-IO/or~ing

hours . May be indoor, out door , gro up, i ndi vt dua 1 . strenuous, sedent ary;
t nct uccs ar -ts and cra fts . s ovte s , danc i ng , picnics , games.

23.
res idents
f ina ncial
he r i tag .. .

nt sp t acenent of p-evtous user s : The t r ansfe r of i nstal lati on
t o ano t her i ns t al lation or to c i vil ia n resi dences . Stlould coosrce r
compensa tions and psy~ ho 1 ogical effec ts, espec ia ll y loss of fam ily

24. Employment s t atistics: The num ber s or percen tages of an
t nstalt attonvs milita ry and ctvn t en personnel wor-kt nq on- and off- pos t.

25. Hun t e r/t r<lp per / fi shc rm <l n <l t t itudes : Pro file of ettt tud es , expecta
r t ons , wtl dl f fe end habitat vel ues , pre fe rred specie s . and acti vity patte r ns
of hunt ers , trappe rs, and fi shermen i n given arees . Useful i n pl anning con
se rvett oo programs. ma nagement appr oache s ; shoul d be assessee eve ry 2 t o 5
year-s •

26. Hunte r/ tra pper/ fis he rman economic vajua s : Fi nanci al and ee stnertc
gain (or loss) due t o hunt i ng . tra ppi ng and f is hi ng activities ; consi der reve
nce s , t csve s , conservet t cn value s . Shoul d be asse ssed eve ry 2 t o 5 yea rs.

27. Hunter/t ra pper/ f is hing quotas: Amount of game th at ca n be remo~ ed

wi t hout hinderi ng reproductive potent i als. upsetting f aunal balance. or ot her
vt se detracti ng fr om overall qual i ty of fauna or f l ora. As se ss e~ery 2 to ')
ye ars in te rms of populat ion dynamics. l ong- ra nge pl ans, and needs•

28.
desig ned
cover or

Sturm warni ng procedur-e s : A sys teo" of pr ecaut i onary measu re s
to minimi ze s tc rn dJllla'Jes to mil itary personnel, either by t akt nq
evacuating .

29. Trai ni ng for stonn crepe reef en: The pr ocess of ed ucating personnel
and residents about s t onn advances , occurrence s. damag es , and precautions.

30. Land area ownership: The l and manager mus t know t he l ",gal descri p
ti ons of al l l and ar-eas f or \</hi ch he/ she i s re sponsibl e ; stat us of mineral
rig hts dnd sur face rights is included. Th i s <i H a must Ill' deve loped from
rec orded deeds, or county court house records . Fi eld identl flca ti0n and l oca 
tions of all l ega l co rne r s dnn property ttnes mus t be a pa rt of t he management
program. These land owners hip lease and rental r ights are bas f c t o dec i sion s
.mout the use of re sour ces .

31. la nd area control: Land may be control led by 10ng- te n11 or short
tenn lease or re ntal agre eonen t s. Incl udi ng sur face or mine r al rights, ease
ments and rig ht-of- o'Iays ( for ex enpt e , power 'i f ne ri ght-of-ways , pi pel i nes,
waterways ) . Re levant information includes bui l di ng pe rmt t s , mi ning or dr tt •
li ng pennits, wa t er r i ghts. and grn i ng or agr i cultural r i ghts.

32. Or igi nal land sur- vey and co r ner da t a : Informat i on needed t o re
establish l os t corners, and to est~b 1 is h or re-establi sh prope rty l in es that
may not have bee n Id ent ified or peevtousty s urveyed; corner descripti ons a re
made by orig i nal su r ..ey (.rew se t t i ng co r ners and establishi ng witness t rees .
May be e stabltshed (at l egally accepted location s), or not establi shed by ce r
t ified sur veyt nq procedures.
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.o. Pl <I t hooks:
mu ni c i pal , o r p-t vete

Land ownershi p rla t~ of adjacent Federal, Stete , county,
agencie s .

34. Land use/zo ni ng ddta : A munic ipal area on-base desig nated for a
part i cu la r type of bui l ding, enterp r i,e, or activity . On an i nstallation,
l and use s incl ude areas a ssi gned t o operati onal ~nrl t ra i ning functi ons , bui ld
i ng sites, bil leti ng, ba r racks, home sites, re c-ee tton, ~ nd pro duc tion of
natural resources ( fo res t ry, miner al s , petrol ecn , g razi ng, wat e r shed s ) .

3~. Legdl desc ri ptions of forest ry os ner stnp: Descript ions of land
holdings i n fcre s ted areas , exac t boundar i es of i nvol ved areas should be
known. 1nclude co r ner data (es'tebttsnec , ocne s tebt ts ned) ; property li ne data
(whether est abl iS hed by regular , ur vey or not) ; o rig i na l survey fie ld notes.

36. Ai ms/g oals of land owne r : Forest mandger s rnus t know __ and should
he lp deCi de -- t he us e of edc h f ore sted area ; ~ reas Where fores t produc t i on is
t he minor goal and ass ociate use s a re the «aj or goal s should be i dentHie<l __
for exempl e , bird sa nctuaries , '.l ame pre serves , wa te r-snerts .

Surrcunding Area Paramete rs

1. SUbstitute rec re at i on areas : The cne rec te rf s ttc s of recreationa l
areas nearby ca n great l y infl ue nce dP.lnand for any recreat i onal area, Before
recreation pl anning ca n be ccnpleted , tntoreattcn about ot her area s should be
known to det ermine t he "need" and proj ec ted use of var ious ac tt vtt. tes on
in,ta llations. Subst i t ute a re as should be sur veyed wi th in 300 mi (4BO km) of
the i nstal lation.

a. Tr avel cos t : Trav el costs to subst itute area s can Ill' com puted from
the following: 'lumber of peop le i n i ncrements of 5000 l i v i ng " a hi '! 50,100,
150, 200 mi (BO , 160, 240, 320 ~lnl l anes of subs taut.. e rea s , and within 200
mi {320 km ) of the ins t al l ati on ; es ti mated cost fo r traveling 25,75, 125, 175
mi (40, 120 , 200, 280 km ] should be calcul ated.

b. l r dvel t ime :
t r rvul ti me lanes f rom
tatten.

Num be r of ~cople l i v i ng wi thin I, 2, J, .lnd 4 hour
substitute areas and within 200 mi (320 kill) of inst~\-

c , Fee SC hedule: Pr ice in dollars of t ee s chdrged at vcustit ute areas
by activity.

d. Qua l i ty : A qual ttattv e descr iption of t he rec reat ion a reas l ocat ed
wi th i n 300 mi (480 km) of t he i nstd l l at i on shoul d be available to the recrea
t ion m~nager.

2. Off-post ag ric ultura l l and use : In formati on on t he use of la nds sur
rounding t he t nst all at.t on i s usef ul i n as sessing on-pos t l and use alte rn a
tives, i ncluding th e demand fo r agr icul t ura l uses and the importd nCf! of tne
tns t au attco as a wild life r efug e . Su ch inf ormat ion is el so usefu l in asve sv
ing the co ntributions of on-post agric ul t ur a l lands to re lev ant drainage sys
t em s , i n dete rmi ni ng access to l easabl e s i t es, a nd in prevent i ng poss i bl e con
flic ts hetween off-pos t and on-post land use .
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3. Off -po st resource s: Facilities and services existing outside instal 
lation bounda r t e s ; housing, recreational facilities. places of wor shi p,
sc hools , and stcre s .

4. Off -post land use: Information on the use of lands sur r oundi ng
installdtions i s -etevmt to d~tennining the appr-oprt ate use of spect ttc
training site s . For exampl e, t ccat t nq on-post firing ranges or airfields near
off-po st set t l ement s wi ll i n cre~se noi se dnd vibration problem s in those se t
tlements . The off-post locat i on of a ctvn teo a t rpo r t mdY a t t ect the t ocet.tcn
of on-post air t r'ef fic fa c iliti es . Generally. off- post land use wou ld most
si mpl y be pre sented on a map indi cating, for a spe cifi c radius around an
i ns t al l ati on , the type of land use ( croplands , forest lands, parks . urbdn
lands . qr-a z t ng 1andsl , the location s Hid extent of each type , and distance
from th e in stalidtion. Of f- pos t f e~tures such as communi cat ion dnd transpor
tatton f~ c il iti e s are at sc r elevant to tile trdining use of i nstell at tun lands.

S. Off -post fire protection: Th e capac t ty of Off-post conmunitie s to
coor di nate fire protection prograln S and to respond to fires that might involve
both mil itary and civ ilian lands . Relevant informat ion t nclude s : t nent.tftca
tt on of authoriti es or j ur isdi c t i on of fire protection units, and pr-ocedures
for coope r at i on and coemcnf cett on in CdSI' of fire ; capa cities of eac h r elevant
f ire protecti on unit to responrl t o fire dnd other emergen cies; coordi nat i on of
precautionary mcesure s (such as f ire breeks , special handling of explosi ve and
toxi C suhstances ); methods edch re l evant fire protection unit employs in
prevention dnd cont r ol pr-oqra.os , coordi nat i on neces sa ry or edvtsable for con
troll ed hurning programs.

6. Impacts of in stallation noi se on off -post CQlllll unitie s: Off-post
noi se co nt r i but i on r efers to the dmount , period . ~nd type of noises gener~ted

by training ac tf vt t i es and Cdr ryi ng to off -post areas . Such noises ere pro
duced by a r-t t l l a r-y fire, expt osf ves • heavy e qet pnent ( construction , -ced
build i ng), and veht ct e tr-a f fic (esp eci ally air traffi c, but al so ground and
wa t ee t. re f ft cl.

l nfo rmat i on r el evan t to of f_ post noise cont r i but Ion includes: range of
noise audib il ity at various i nte ns i ty level s for ea ch training ac t i vity that
generates noi se nee r-d off-po st; ef fe c t s of veqetation a nd l andforms on noi se
absorption end transmis s10n; e ffec ts of winds and temperature s on noise
transmi ss ion; off -po st communi t i es' perceptions of on-post noises (types of
di sturbing noises, periods of greatest disturbance, ar-ees of mcst significdnt
di sturbances); methods or procedure s to reduce off-post n01se disturbance.
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APPEN DIX D:

AR CHEOLOGI CAL AND CU LTURAL RESOURCES MAN AGEM ENT

Int r oduct io n

T h~ managemen t of arc heological resources on Federa l ly owned or admin
istered pro perties is primarily a mat ter of conserving prehi stori c and hi s
tor i c archeologic ~l si tes and the i nfo rmation about th e past t hat t hey con
tain . Management is conducted at t hree di stinct phases: ( I ) i nven tory, (2)
assessment, and (3 ) mi t i gat i on of adverse ef fects. A fou rth phase, interpre
ti ve development , may be appropria te for some spec i fic archeolog ic al si tes.
Procedur e s for ma nagi ng cul tural resources to comply with relevant Federa l
pr eservat i on statutes ar e outl i ned below. For a glossary of ~ey t erms in thi s
appen di x , S('I' pp 183 , 185, 190. References on archeol ogi cal parameters are
provi ded at t he end of t hi s appendi x .

Phase 1: In ventory'

~ ffective resource management requi res t hat t he s ig ni ficant arc heological
re sou!'Ce s on a pe r-ttc ul e r proper ty be known t o th l' l and (lr r esource manaqer ,
That is t he rationale for Executi ve Or der Il 593, i ssued in 1971, wh i ch man
dates comple t e t nvent or f es of cultural resource s ( i . e . , ar chl'nlogi cal and his 
tori cal st t es l on all Feder all y adminis terE'd pr operti es . The ~e sur veys are t o
determin e wti ch si tes are elig ible for nom in ation to th e Nat i onal Rt'gi ster of
Hi stori c Pl act' s . A deadl in e of 1 J ul y 1980 fo r completion of al l surveys was
impossibl e to meet , but t he' orig i n<l l o r der i s sti l l i n effect , and sys tematic
sea rc hes fo r ~rch~ologic al si t es on Ferleral propert i es al lover the count ry
are co nt i nui ng.

The s ta n d ~ r d way of i ovpnt orying th e arc heol ogical resources of a pro
per-ty is t o co nduct an archeolog ical sur veyor r econ nai ssan ce . The sur veyor,
who should be a qual ifi ed e- cnect oqt s t famili ar with th p cu'l tu ra l t r ait s typ i 
ca l of erc bentoctc at sites in t he reg ion, exami nes the property. A sur vey
de s ign may p-ovt de for e t t her a comple te sur vey of a pr-oper- ty or a sa mple sur
vey . 00 every s ur vey, th e e-c beo'tcqt s t exentne s th e gro unrl sur face vi sually
fo r evi dence of former huma n acti vity , and usual ly tests t he s u b-su rf~ c£' by
di99 in9 smell , shallow hol es wit h a shovel or postnote di gger . or by probing
with a soil core r, or by other appropr tate means. On a cre ptete survey , thr
entirE' gro und surface of t hr- pro per-ty be i ng surveyp d is E'~am i n('rl vi sually , anrl
shove l or posthol e probE'S ere mad" at select ed in t erval s whl're the qrocnd s u r~

fa ce is not vi sibl e owi ng to veget ati on cover. A sample sur vey l ooks at only
part of th e ent i re surface area of a prop erty , af t £'r th e ~ rpa has bern s t ra t i
fied stat is t ical ly on the basi s of topography and physiography. Fr om sample
data, a predi ctive model i s developed of expec ted archeol ogi cal resource s i n
unsurveyed are as of the pr oper ty .

When ever an erc hec l ontce t site i s found during a sur vey, its locati on ,
phys i c<ll descri pt ion, di mensions, cultural aff ilia t io n ( ide ntified through
artifacts a t the s ite), and othpr pertinent d ~ ta are rec orded. Us ual ly , a
collecti on of a rti fa cts i s made f r om the surface of the site ; thE' ar t i f acts
are rptai npd permanently as refer ence sampl es of the s ite 's materia l cul t ur e .

IRQ



Prel imi nary asses sment of a site's si gnificance i s made at ~ase I.
Someti mes i t can c lear ly be see n from an in spection of t he area 's surface that
a si te conta i ns to o l itt l e cultural tnroreatton , or i s too simil ar to other
si tes t hat have been thoroughly studied, to warrant conservation. The manager
need worry no further about such sites (e~cept in th e unlikely event that the
ef fects of e rosi on or purposeful la nd ecotrt cett oo i n t he fut ore expose
un suspected, s i gni ttc ant ercneotoqtc et rem ains) . But usually an appreci abl e
number of t he sites found dur ing Pha se I (general ly 20 percent to 60 perce nt,
dependi ng on ci rcums tances ) cannot adequately be assessed wi t h only survey
data, and their si gnificance wi l l have to be dete nllined by test excavations i n
Pha se II.

Phase I I: assessncnt

1I10ng with E ~ e c uti v e Order 11593, a series of Co ng ress ional enacunents
{mainly t he IIn tiqu ities Act of 1906 [16 USC 431 et seq.}, t he Histo ric Sites
Act of 1935 [16 USC 461 et seq.], t he HistoriC Prese rvation Ac t of 1966 [16
USC 410 et seq.], th e Nationa l Envi ro nmental Pol icy Ac t of 1969,5 and the
Archeological and Histor ical Conservat ion Act of 1974 [16 USC 469 et seq. }]
provid.. tha t every si gni f icant archeologic al s i te on Federal ly alin ln i s t ered
proper ty be preserv ed. Howev er , when d~~dge or dest ruction is unavoidabl e, an
adequate set of sc ie nti f ic dat a must be recov ered by excavat ion and preserved
before the site i s destroyed . The si te 's s igni f ic ance i s detenll i ned i n Ph ase
II [except for those obviously in signifi cant s ites identi f ie d duri ng Ph ase 11.

Phase II assessment of t he prehis tori c and hi stori c signifi cance of an
ar-checl oqtcal site i s done by explo ra t ory excavat ion. An acce ptance testing
des ign provides for j udici ous probing of t he si te at appropriate pl aces both
to det erm lne i t s overall st ruct ure and si ze, and to sample t he cul t ural
featu res and arti facts present .

Mo st testi ng is done by digging square s of t renChes in t o the site's
matr ix __ usually with Shovel s or other hand tool s . but sometimes with ear th
moving machinery. In most in stances , these tests expose soil profiles whi ch
reveal the gross morphology of the si te , i nte rsec t cultuNl features (a rchi
tectural remains . postmolds , t r ash pi ts, buri als, etc.} , and produce samples
of small ar t i fac ts , food remat ns , and other t ten s of a rcheological i nte rest.
Testi ng tec hni ques also i ncl ude soi l probing with core rs and sub-surface
remote se nsi ng of anenat tes wi th e lectronic equi pment (e.g ., pr oton magnetome
t er s and devl ces that measure differences in the soi l ' s elect rical res i s·
ttvi tyl ,

When a s i te has been ad~qu a te l y t est ed, there shoul d be enough data t o
es timate its age , recognize the past cul t ure or cul t ures th at occupied it.
def ine its Si ll' and general structure , and es t im at e the quant ity and kf nd of
cul t ural features . artifacts , and other archeologi cal rl'lnal ns present. These
data become the bases fo r ma~in9 full determinat i on of th e si te' s signifi _
cance ,

If Phase II t esting indic ates that a si te i s eltq tbl e for nomi nat ion to
the Na t ional Registe r of Hi stori c Places . it becomes the responsibility of the

5 National Envj rormental Poli cy Act te.t., 91-1':MJ ; 63 Stat. 851).
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la nd lIariager or tbe resource ",anagf r to see t 'lat tilE' s t te h not adver !>ely
affect ed by any CO rls t ructi Orl projec t or ot her human act ivi ty , or by erO!> lon or
ot her natural process • If a sfte eli gible for M*irlati on to the ~atl ona l

Regis ter !> houl d become thrE'atened , appropr1atp s tep!> ~!> t be ta kE' n to con!>erv~

the st te eno the !> ignif lca nt ar-t heological info.....atlon mere . Hoh t s done in
Ph.ne Il l.

Phase III : Mi t igat ion of Adver!>e Effec t !>

When ary archeol ogic al !>itE' el i gibl e for no-1natlon t o th e Nat ional
Rpg1!>ter I !> threat ened by h~arl acti v1 ty le .g " ne~ con!> t ruct 10n, ~~ trai n
1ng ecttvt t tes , rE'crl"at10nal acthit ies, re li c collKtlon) or by rlatural p-o
cess It.g., e-cst ee , 1nund"t1on) the 1..pact of Suc h ac t h lt1es or proce!>st's
~ust b(' cont rol l ed accept ably. Mitigati on Cfn t ak l" dl fferE'nt fo~s; for ex" ·
pIe . a construct ion projl"C t . ay be redl"si gl\ed so t hat It dol"s not af fect thp
arC hl"Ol ogiu l st te a t all; r('vetllll'll t s . ay be i nsta l led t(l peo tec t t llp sH..
f rom ~ros io n; or a s i te . ay b(' I" xt l" nsi vely ('xcavated to r~COv~r comprehensivl"
da ta bef ore dl"!>truc ti on or ser ious damage.

When it is not pract ical t o preserve an endangpred , s1gn i f icant arCheo
l ogical si t e and dat a r!'( ovr ry by ext ensi ve t" ~c a v ~ tion is n,'cpssary , t hen a
full - scal t' ar cheol ogical dig mu !>t bl" pl anned and carri ed oul undrr tht" direc
t ton of a qua lifi ed f t el d arct wct oqts t.. TtIC sitr wil l hI" p ~in !> t dkingly

diss t'cted, component by component , a process wh i ch ~ e s tr oy s the area . But
because t he archeolo gi s t has recordl"d t he l ocati on and a ful l descri ption of
rach s t ruct ural coeponent (so11 st rat a , cul t urat te etures , etc,}, a comple te
re cord of t he s1t !"s s truc ture, cul t ural cont ent , gpo l o gi c ~l associ at ions . and
b\o log i c ~ l ref erent s is prt Sl'rvt'd . even though th e stte t t self i s gone.
Art i fac t s are collect ed f rom the various ce-ponent s , along ~it h s~p l es of
pol l!'n, soils, food r~ai ns , snai l s. and other i t~s valuable to understandi ng
foc.cr p~ples. ~ I i .a te , biota, and geologic al processes .

Stat t' Hi s toric Pr t'st'rvat lon Of fi ct'rs , ~ a~e r t'spons ibl e for the pre ser
.at ion arc heology t~a t t ak es place in their respec t ive s ta tes. invariably
~nd t hat excavation f oll~ a well·conceived r t'sea rch des ign in k~plng bot h
. 1t h the t enets of sc ienti fic archeology, and wit~ archeology's ultiMa tt' goal
of inte rprt' t i ng and e.pl al nl ng cul t ural proces s .

Archeolog ical I" xcavat ion t ales a lo t of t i ~, and t ht resourct' r r l"n d
."ndgr r shoul d pl an far t'nough ahtad to a l l~ "rc heological data recovery
before const ruction or ol ht r pl anntd acti vi t ies t hat ~ay aff p(t si gnifica nt
arc heological rescurces .

Archeological S1 t e De!~nt

Occasi onall y an "r( lIeol ogical sitt' on Fedt'ral property is so Impor ta nt
hi s tor ic al ly or prehis tor ical ly tha t it might be developed for vi Sit s by the
publ ic. [ . amplt's inc ludP Cl i f f Pal ace {the prehis tor ic ru tn at Mesa verdp
N a ti on~ l Parkl and fortif icat tons dat i ng f rOJll th e ~eri c an Revol ut lnn at Iht"
U. S. Military Academy , West Point. land and re!>ou rct' manager s may deci de t n
devel op such s ites , but ther e is no s t at utory requ1rt'lllPnt to tlo so.
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Arch~ologica l Para meters

The natural r esource parameters i n Appendix 6 are not sui ted t o archeo
logical Quantific ati on according to duration of usef ul ness, need, and availa
bi l ity . Of more use t o la nd and resource manager s are ei ght data parameters
wh i ch ref ate specif ic al ly to archeologic al resources. These paramet ers are
defi ned on pp 163, 185. In Tabl e m, t he eig ht perene te-s are placed in a
rast r -t x si milar t o t hat used t or th e natural r esource par ameters , and numeri cal
ranki ngs are gi ven f or t he e~ pec ted sta te of knowledge about archeo logic al
resources at eac h of th e management phases.

De fi nitions of Arc heological Data Parameter s

Sig nif ica nce: The cr itical Qual ity of an archeological resource th at
de te rmines its eligibi lity for nomin at ion to t he Nati onal Regi ster of Histori c
Pl aces. An a rc heological site's si gni fica nce, wh i ch i n t he end mus t be a
val ue j udgment , is a func tion of several fac tors. i ncluding the site 's unt oue
ness. th e exte nt of cur rent knowl edge about th e pas t culture or cu1 t ures asso
ci ated wi th the site, its relationships with ot her ar cheol ogi cal sites , th e
quanti ty of cul t ura l r emains present, and t he state of preser vat io n of those
rem3in s . Only archeol ogi sts who are t horoughl y f ami l i ar with a r egi on are
qual i f i ed to j udge the s i gnifica nce of si tes there .

l oca tion : I be geogr aphi cal l ocus of a s ite, i ncluding its situation with
re spect to topographica l fea t ures, physi ogr aphi c di visions. and nat ural
re sourc e s .

Di mens ions : The size of an archeolog ical site, hori zont ally and verti
cally. At Phase I (survey) , onl y supe r f icia l di mensions ca n be observed , even
t hough buri ed com ponents may extend fa r beyond surface indic at i ons. One
objecti ve of Phase II testi ng is to det ermin e th e f ull sub- surface dimensi ons
of the t ested si te.

Content: An e ssent i al factor i n a s i te 's potentt e! for yi el ding signifi
cant data is th e kind and quantity of archeol ogi cal rf'mai ns that i t contai ns.
A site's pro bable co ntent can be esti ma ted duri ng Phase II, or i n a much more
li mited way duri ng Phase I ; but f ul l di scl osur e of a site's content can be
achieved only t hro ugh Phase II exca vation.

Cultura l affilia t io n: Arc heologists recons truct past cul tures -- and
giv e t hem names (e .g . • Mi s s i ss i ppi an , Ar chai c , and Woodl and) -- by sy nt hesiz
in g data f rom many sites. A site i s i dent if i ed wi th specific cul t ures th r ough
recognition of the i r dis ti nct forms of tool s , arch i t ect ure, buria l practices.
dieta ry hab i t s , and t he li ke • • al l r evea l ed by archeologica l study. The ease
with wh i ch a s i te can conf idently be i dentifi ed with a specific cul tu re
depe nds in l ar ge part on how well th e culture i s known f r om previous studi es
at ot her s ites.

Functi on: The purp ose of t he arc heol ogic al si te to th e people who occu
pied it. Functional categories include vill age st t es , f armstead s , rel i gi ous
ce nters. base camps, kil l si tea , ceee te r-t es , quarri es , and ma ny ome- s.
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CondIt ion : The si te 's stdte of preservdtion. SO-e sites ret aIn lIuch
more of their or iginal content of cul t urdl I t e-s t han do other s i tes because
the i r e"~lro~ents and post -ocCUPd tl ondl hi stori es h d ~ e been conducive t o good
physi cdl preser¥dtion. Obviously , condi tion is dn I~DOrtant cons iderdt lOn
~en a s ite 's s ig ni fica nce is being dete ",Ined.

Si te dtst ribut lon: The lIeG9 raptltul podttern In ..,i ch the sf tes
repreSE'nti ng a pdrt iClila r cul ture are d15trl btot ed is of gredt to terpre ttve
value. Si t e di s t r ibution studt es can sugges t pre ferred enviro~enta\ se ttings
for diffe rent kinds of flillc t loJlaI snes , Such s tud ies a h o lIay lead to con
clus iolls about the eff iciency of a cul ture 's eaploltatlon of available natura l
re sour ces , its trade networks . Its soc1al st ruct ure. its rel at i onships with
ne ighbori ng cul tures , and the li ke.

Paramete rs of Archeolog 1cal Sig nificance

In Append ;a B, th e natural resource parameters consi dered archeologiCdl ly
or hi storicall y s igni f icant dre rdllked for duration of usefulne ss , need, drd
dv ail dbil ity, following tlle ranUnll cr He ri d described In Chdpter 2. Each
paramete r ha~ lng pote ntial intr i nsic a rcheol ogi cal or historical slgnifl canc~

15 lIarked with t he sjllbol AH. Each pardlleter ~i ch is a potentia l th.....d to
a~heologl cal or histor i cal resources -- and there fore . of cur rent lIandge-ent
illportance •• is lIarked .n t h the sjllbol AM . Pardlleters . arked AH and AM in
Appendia B and ~ding explanation a re discussed below.

Fertilltt (All ). SOil fert t lity
of fa~sitesy both pre hi stor ic and
distribut ion of fe rt i le so i ls dur i ng
l at e ..i th archeolog ica l fannsit es.

"dS an important factor i n the se lecti on
early hi stori c peoples. Therefore. the
the past 2000 to 3000 year s should cor re-

Teature [ AH). Oflly rele t tvely friabl e soil s could be cul ti vated ..ith t he
s imple tools of prehi stori c and ea r ly hi stori c pecpt es . So soil texture,
alon g with ferti lity , can hel p ident i fy hi gh-potenti al ar-eas for archeol ogical
ternst t .e s ,

~sceptlb ility to Sheet and Ri ll Erosio n (AMI. ~y dd~dg e a~~ol ogl c d l

re sources .

Susceptib i lity to Gu l ly Erosi on INtI . Erosi on lIay d""age archeol ogiCdl
resources.

Susceptibility to Wi nd Erosion {AM I . May ddlldg e archeolog ical resources .

Erosion Cont rol (AM I . Eroston t hat Is ddversely aff~cting an archeologl ·
ca l -esccece should be brought under cont rol.

Soi I Ka ps IMI . TheSE' ca n be i...por- ten t sources of i nfor'llat i on on poss i .
ble l oc ~ t l ons of a rcheol ogi cal s i tes. es pec ial ly s i tes re l4ted to far'lli ng
act ivi ties.
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CI i".I!" . I I"-""' ! ....

preCl§i td_ti on l.lftou ot . _D.i ~ t ri but io n 'uan d Tl ~e l IN'll. The _ll<Jot . d i~ t l"i _
butlon, an t ype of p~c lpita t i on~~y dete~l ne~ t he r ate of ~ heet , r i l l ,
and gully e r osi on. Wh i ch .ay en danger a r cheo l ogic al r esources.

~ i nd~ IAM I. ~ind vel ocity and directi on determine the r a t e of ~i nd e ro
~i on.

Stonn ~ (AM) . St orm s may d.arnage archeologi cal re scurces .

Some ~ t ruc tu r al fa ci lit i e ~ , expec i al l y bu i l d i ng ~ , are ol d enough and of
enough ar Chi t ec t ur al . engi neer i ng , or h l ~tori cal s l gnifi cdnce t o fa l l under
t lte pro t ection of the p~~ervdti on stat ll te ~. Ins t al h ti on of new s tr llC t ural
h cll j tl es lIa) th rN t en archl.'o log iCdl ~~oun::es .

~n1ta ry Landfi ll s fAIl . AM ).
is an arcfltiologi cal ~lte. Ac tive
I"t"sourc..s.

If over 50 lear~ ol d , a sani t ary l a n ~ f il l

l andf i l li ng ~y af fec t arc heol ogiCa l

Cl'lllett' ries ( Not , Altl . Di ggi ng gl"ave ~ at ac t t ve eceeteet es olay af f t"lt
dr Cheol O'J te al r e sou-ces . Some ccne t c r-t es ,"dy be a rchcol oqt cal Iy or hi >t llri 
ca ll y s i ~ n if ic a n t in tbcmsetves .

Road ccnst ru ctt cn (1lJot 1. Ro ad const r ucttcn III ay nave an impact on arc hco-
lllg ical r eSll!JrC-es. -

f ls.h (Econt:lll ic Va lliii.' , Popohtion ~ , and llIpoIc t of fishln, Ac tivltiesl
l /\H). F ls~ we r e a s t aplliflrood f or .anl~tive Aier l c~n peop es ••s well as
for post· tol ....biao Amt' r l cans of European orig in .

Inve rtt;'brate Fauna (/\H I. She l l f i sh . bot h f ~ shwa ter dnd .ar i llf" . were .In
illpor tanl I"esou r<:e "( oro'bot h pl"t"h is t ori c and N rl y his tor i c CUltllnoS, nllt onl y
f or food , but al so f or th eir shel ls. Wi dely t raded ~ong Wat iv e Ame r i cans,
she l l ~ ~re u~ed f or rl ocnrat ing and al ~ o as money. Pea r l ~ and ,"other. of _pearl
we re velueble to both Native Aml' r i c a n ~ and Iur opea n-Amer-fcens , s c r i ch sccrces
of she ll fis h frequ en tly have archeol ogi cal Or hi stori cal st t es n('arby .

. ,.. ,L·,· ,. , ""IqlVlt.,· ..1''',,," "m,' I, ' lM,,",,',., -'·" I"

."'te l" r " SJur"C l'S -- )dkes , l ake shore l i ne ... t r eees , 4nd IIdrshes -- fo r
dr ink i"9, t ech' ol ogi C. l pr ocess i ng . and as ..ources of pl dnt and ani lldl foods
ser-e ill por u nt fa ctor.. i n dete rnlining the Sl.'ttle-oent pat t e.-ns of both Ndti vt'
~r1Cdn s ~ n d ~rl ca n s of European or i gi n.
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BGat l ~lInch l AM). BlIil di ng bo~t hllnche s _~y affect ~rcheolOCj l c al

re so",rces.

K.li~u.ill('d Shore l i ~ e/lle~chn ( AM). MoIi nte-IIancfo acthlUn _ dy have. 1I
i . pact 0 11 ~ ..dMiOI 09lc ~ l re sources ,

Rf'Sf'rvo i r (""'1. Inst~I1 ~U olI of rese rvoirs _ ay a ffec t ",clleol ogi U l
resources ,

Te p,.,,/I!rial !/tHuml Abiotic' PaJ"(i1'lt!terlJ

rOJlO..i? phiC "" p ( AM). Hi g h·po te~t i al l ocat i ons for possi bl e archeo logt .
cal s tes requent y can bl' i dent ified on topographt c and ot he r sur fece ·
feature maps because there are cc - ret att cns bet ween fav or-ed sur fi ch l fe at ure s
(e .g. • bl uff crests borde ri~g st re am valleys , l a~ e shore s , ceves t and the
presence or absence of a rcheol ogi cal sf t e s .

Ter ra in Anal ysi s Maps (AM) . Sa_e as Topographi C Maps .

Roc~ Fom fe~ t lolres l AM). Sa_e u Topographi c ""!.P!.

Tectoni c "' t h H f (AH) . rect cnrc ect t v t t tes _ay affect archeol ogi cal
resources .

Ae r ial Phot~ rlphs ( AJot) .
s i t es ~nd Irels ere there Is
present.

Use f ", l for vi sually Ident ifying arc heol ogi cal
h tgh prob~b l ii ty th~ t a rcheolog ie~ l si t es are

Site s Having Valloldbl e SubSlol rfa ce I"a te r1a l s ( Aft , .ol'I ) . Subsurf~ ce III l nera l
resourc es (e .g .• f li nt and chert r,o,r"dkl ng chi pped-stone t ool s. cl ..y f or .~~_

t ng pot t ery . build t ng stone . ~etal s ) attract ed peopl es ..t all peri ods of t he
pas t. Cur re nt min ing of subsur fac e material s -- es peciall y str i p mining . _
may have an tmpact on archeologi c al si t e s .

Of f-Ro~d Rcc re at lolldl Veh i cl e s lAI'l I . Such veni cl es _ay da-~ge ~rcheo l og 

teet eesou-ces ,

Hi k i n~ Tr ai l s (AM ) . Hfoavily used hi king tra i l s of t en are s lI bje<t
sion • • hl e _ay da-age archeol ogic al resources.

t o e ro-

Motorcycle Tr I l ls l AM}. Motorcycl e trlffl c on unpav~ t ra i ls lII ay d.-age
~reheo l ogl c<1l 1 -escuece s ,

Horseb<1lck Tr<1l t h (AM) . Ifor Sf'b~ck tr~ lI s oft en <1I re subject to e r os i on .
wh i ch IIIdy ddmage <1Ircheol ogi c <1l l re sources .

St ock Tra ils and Walkw..ys (AH. AM ) . Modern stock trat l s ~ay damage
archeol og1cal re sources. Hi s tcrtc or prehi s tori c st ock or ant raal t r ail s may
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h~~ e hi stori c ~ l si gni fic ance i n t hemsel ves. or m~y be a s s oc i ~te d ~ i t h arc heo
logi c al sites ~he re peopl e wer e attracted to th e lnimal s t hat fo l lo wed t he
t rdils.

Tact i cal Veh i cl e Trails (AM) . Tan~ t ra ffic may damage er cneotoqt cat
resources .

Fi r enreeks and Fi re Control (AM ).
ur es lnaf(lTftur"b-t he earthmay-~ ffect

Fi r eb re eks or othe r f i re
a rc heol ogical re sources .

cont rol meas-

Bury i ng Per so nnel Wd s t e Materials
ddm dg e arCheoTogiCd1 resources.

(AM).

Excavat i ng Trenches, Gun Emplacements , Foxhol es , Fill. Road Surfdci n!!.
Ea r thworksrAM;~-cn-e-d-rtnriiiNTn g dctlv i ti es as--t hese may aTfec t a'r cn l'-o1'og-i _
cal r esource s.

Pro te c ted il_m.Pd c t / ~~'O. _A_~~ ( AM ).
r esource s.

Ranqe i mpacts may ddmdg(' a rc h,'o log i -

Exce pt f o,' cross-country novoment , th e par amet ers l i s t ed under thi s head
ing pr-obahly " i ll not aff" ct archeol ogi cdl re sources.

Qua nt itat1Ve drl d di s tribut i onal data on past eeune t popul at i ons . both
prehistori c end early hi stori c , a re of gre at i mportance to drc heol ogy. All
human cul t ure s have r el t ed on ani mdl resourc e s both fo r food and f or r aw
mater i al s used to make artifact s . Th us most paramet ers are mark ed wi th the
symbol AH.

'l'e", '""t,·i(j,! prmL P('YO(l)n,,"" ·"

Vegetat i o l~ _l1P."- (AH). Si nce pla nts wer-e used both fo r food and as
sources OfIrd" ma t eri al s f or housing dnd dr tifac t manuf actu re . kno"l edge of
t he typ e s of vegetati on t hat f ormerly exis ted in a parti cular a rea i s a sig ni 
f t cent paramet er for archeol ogy .

Gr ound Cover Densi ty (AM) . The amount of ground sur fdce md s~ed by vege
t a t ion 1S an l mpor t inltlr.lcto r in est imat i ng t he t i me and cost of conducti ng
archeoloqt cal surveys. Th e mor e ground sur face t hat i s vi s ibl e . t he ee s t e r it
i s to locate dod eval uate surf ici al a-c neol oqt cat si tes.

se escoa ' ve rr att cns in veqeteticn (AH). AYdilabil ity of plant food s and
mater1i!rSiOrf€'n di ctated tlle sedson~trd v el of Ndt i ve Ameri can peopl es. espe
ci al l y those Wh o forag ed for most of th eir f ood.

Spec ie s Natural Rang~ (AH) . Same 1S Envi r onmenta l Pr ot ecti on Me asures .

S1me d, Environmental prcrec t t on Measures.-_ .. - - - . ------- - ---- ------
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T,U'N lItnaZ JIar._In!/.u.· ,,;;,.u1 Biotic P~tll!'11

Mu-an Use of Rall ~e and Habi t at (AH, AM ). fo~r hu-an ~ s e of range and
habUat affe<ted Dlot c pop~ lallOns, wh ich , in tllrn, affec t l'd the- cll l t~ ral

patterllS of tilt, people- who " e-re- e-~p l o itl ng t he- bio tic resources , SOlIe kinds
of currellt lI~all use of rallg e- ~nd habitat may h. ve- an impdc t on archeological
re- sources .

I mE~cts from H~ n t i n9 and TrappinR (AHI. for~r human use of r.nge and
habi tat af fec ted bl 011c popu1at io ns w iC II , i n turn , affected the Cul t ural pat 
t er ns of the peopl e who wer e e~ploi ti n 9 the biot ic resources .

Cul t i vat ion I AM I .

Fores t Fire Protect l on lAM) . Fi rebreaks ••y da..ge arc heologic al
-escueces ,

",cce-ss Routes lAM). Dirt roads throogh fores t s often d.-age al"<: lIl'ol ogi 
cal resource-so

E nv i ro~nta l Protec t ion Meas~res IAMI . ~a sures to protect cul t ural
resources . inCludi ng ar chl'ol oglCal-Sl!tes. s oml't i~s are necessary .

lerres tri al general bi ot ic parameters appear to hav e no effect on archeo
logic. l resources .

Popu latiO>lIPeOF U1 Fa l"<J1'll1w1'8

Since population/people par...,etrrs refer only t o characteris tics of
-.de rn populati ons , they have no re tereece to archeol ogiu l resources .

Although so-e of f-post land ~ se .., have an i~act on arc heologica l
resources, the er tecrs are not usually the respons ibility of hnd or resource
manag~rs of mil itary propert i es .

~~!!Ieters_ That H ~L~orrel a t e WLt..ll2:ch('ol ogical _S_'--t~·_ L~ca t..!o o s

Tile followiog paraMeters .ay sugges t tile presence of ~ rcheolog i ca l site5.

1. Physiographi c p.r~eters:

a, General land fOl1lls le.g. , pla 1ns, iIIO~nU1I1S. r h er vall eys, littoral )

b. Cl i_at e l.nllu. 1 ra infa l l, te-peratu~ . growing seasolll

c. l ocal topograPIlr (habi tat ion si tes tend to be at ~I l-dra lopd loca
ti on s)

w,



d. Tra vel avenues (e .g . , s t re ens . lak es , wa s , rt t vt des , passe s, corri
dors) .

2. Resource avail abili ty par ameters :

a. Pot abl e water

b . Food ( vegetablp and ani ma l )

c . Arabl e soi ls ( for fa nni ng peo pl es )

d. Pas t urage (for s t ock- rais i ng peopl e s )

e. Fue l ( fo r cooki ng , heat ing , and t echnol ogi cal process i ng)

f. Min erals ( stone, me t al, clay , sa lt , etc., for manuf actu r in g)

g. P 1a ~ t raw mate ria ls (wood, fib er for manufactu ring)

h . Animal raw materi al s (h i de s , fur s , bone, ant l er , i vory, horn , she l l,
f or manufactur ing).

All these pereeetc r s have changed in much of Nor th America dur ing th e
period of human occ upancy ~. except for most min era l dl'posi ts.

utt t erent ktnds of arc heologica l si tes a ff ili ated with t he samr cul t ure
will usually be co r related vft.h dif ferent sets of thp above careecter s , For
exampl e, qua ~ ry or mini ng sites will be fo und wh ere a people SPdrc hed for
min eral r esource s, r egardl ess of t he ot her var iabl e s ; and hunting ki ll s i tl's
may br at pl aces unsui t abl e for pe rmaoe nt habit at i on . Kn owl edge of th e par ·
ttcuta r cultu res t hat {nhebfted a r egi on is es senti al t o t hl' accura te develop
ml'ot of archeol ogi cal pa ramete r r ank ing s f or t hat area .

Gloss ary of KeLl~.!'~~

arc heolog ic al si te : Any s ite at l ea s t 50 years ol d where cul t ura l resour ces
are p-ese nt c- whethi'r dat ing f r om pr eh i stori c (i.e., pre- Lt te r ete ) or
hi stori c t imes . The 5(}·year cr-t te rt on i s an a rbit ra ry sta t uto ry dpfin i 
t ion ; only sites at l eas t 50 year s ol d are el ig ib ll' for nomin ation to the
Nat i onal Reqt ste r of Hi s t or i c pt acns .

archeol ogical sur vey: An or ganilpd wa rc h to locat e , H ami lle , and mob> pr l'_
limina ry assessments of archeol ogi cal s ites on a de sig na ted prOpl' rty or
i n a spec ific geograp ~ ic ar-ea,

cul t ura l f('so urce: Any t ~ngi bl e evi dence of past human ac t i vi ty. A par-t. t cu 
l ar resource may be co nspicuous (e .g ., a s tanding buil di ng or r ui ns of a
build i ng), indi stinct (e. g . , an I n d i~ n burial mound th at has been nr arl y
l evel ed by pl owing), or hidden ent i r el y (". . g . , a r tt tec ts or cultural
features buri ed beneath t he ground) .
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