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a&t 622-4.6!%24$24-t9t-€C€rE. AOG6. qEidgfidi, ffifrt€. et qn6So8n,
&r5nR- nqflktoet(fl A. E{Irb.)dq naf,ktqgh6.)G€ff 6- b6E|cRSAla[)g0afltdqo i'ooSoaa[TaoRtTl aso6oboaBo '?BDoDqE(trt bb6d6oaol, o6be.ou)nRb 6O3O5OOOb cQOtr)t'dOOaCAO

a,WWa AO.rtA bgffirb Uaf*tAe\fu A,,,AWu/n
E6d47blt fua*nna*r. 6,fu6gry,.r,t bfii*rnt l1rfue
lro1et AOo6e &%tut 1gaaigbbbrilrlr, &q$x; We-
d7rn 66qor6mt ggodbgb t4 urnl,
bfeA, eAWfpWry 46A@^,GChry MCA"t
tuaoryotO. gu/*Xa7agry WA tbAt1drb AAofuAfi-tu b,S,6AAe, A@lO@b e,rfrc*rt,
p&o&aqru b,Xa 66aa4fu bfiAhb atgqti obqS-
.\.dX"., <x'eWofr7ao, @<rortr Mnt, ,ryLy'ilffiryt:
AFa*t q'ilt$67$dA a.rygag"brya; hb ,4_
hAe U7'6Ailen Ltp664l,,t(td,, tn@7tu , g,r bto-
h tgtbfgr7br; gSd6t&,b Wb{b60 .t7t6lr,6,ryolu
ry tu?We*rb ttrtil<nbtt nfu,tutger; g6Xffi6oh
fl}rfyls o&Xoo edbffi&rb nolrlul,lryy1lq- bo1"6A0f*
trg7l6@t Wtffittu,ffi edbgAt AbAe7Acry7t, S
ffi'tdV,4Sab, ,S AteW7AE, ,6 .'xrryt A/p*rg, t&l€rlt
6qt6oittu WqVFbb ltp1t'.z,At?a aqgb,; g6t#
ao& SASqArr go fulnb ApfiS e,ttgf.,rottt 6ff@-
Lm6ob; bsmltob @r&$rr4."o Ab,rtryofurlo eo Jr tf
q,xhL\tat

, WAn qUr>Ug1?7p-'rllt e,,at 60b^rflryb Atug-
6Wo bqffin sc&rb ARil/9102/IS 6dl6@b g-
W6tfiCAoo

oSgqolnL, L.rgr6o6gXomt [1, 2],66016oolr [3], tsapf_
oroto [4] qo ogrqrnt [5] bgogotgo3Sr6o &.r6qp8Xdot
o,r6ob3.rg,6o6.rl3l8o lngtom o3r6oXlo 3g6o o83oroo.r

arAR"q gt6st3lo$ 0p$Xloo. .rq6otsE3qot OotXt.rq
AXt.rdgXfuqoo 3oB633qo nlt6at 6o6ob3iol rj$qr6o
3m5gr6<oqo,.rg0olg663qo Jor6olXlolr tu;qgEo 3.r3q36o,
1gt6o jgorXlro 6$oo13l.l qo8oo qr OdqoqXEot 3gr4o
33$o 6r6.qqll 6o6.rl$Eo 6.rgu4goqXlotolr, odgrogS-
bo$ t6o tBa1aq- g.1633o3o - 8o$otft3?.

lfuto$ 36ooe, ,rqtcSo?5.r3o.r, 6o3 Oo$olrfu3ts b$-
d,x6t 3g6t'r addS tsXq330o 8el3g3l.r qor g.r63derto$
tsXq.r638oor,6.rqg$ qoo g.16g&.18o 3g6o q3oqq bess
S3oL J6oq3d6a0"l, - tooloL, gojlm336o .n6Xlolr.r q.r

6$qot g.$56r. 63o6.rlXl8o 3o Jor6ojoo - Jr4o6lrXEo

a$6aqdlqn.r qo aSgoqglSqo bq3l.r 3.roro d,x6o3.r 33G-
$oqogoot 3336oboor.

1r$.r$ot$o3ot o$rb&4, 6o6clot SmAAR JrRo-
a3$6tX 6.rq.r.r5go6otsXloor, Xjo6olBo Oodr6s3 L$loqoq
st Soqoo6 aL$fd 3o6jotutX,33lrodqXl3qr,.! SerbqXlr 1

,16 2 bo6d.rr6o. $oqogol6oq, $nACcR Jr Ooqoo6 lld-
o33 8$joSrtg - $r6mq36tX,6o8qrglog g.ro399o16 33o-
6oltso, o3.r33 Jor6ob3}tso, o63 63o6slolr toS6dot I 3o-qo33$t4\ goq.r.r53o6o33boo, lr.rES.rqo t$.r$ot$o3ot

0obXg3oo 8r'rbq38o 8 bo6d.r6o. ,q6ots63qo b.$dr638oq$ 3
oj63b.r Qq6o (100 B33.r3.rgo tndfu.r36ot gr66qXt6o),
6c'r33qo.r gcaq3Sc ,qo0oo6ot to6o6bqolr.r q.r Sgo6oloL
ofu drotgr631lg36olr.n3ot ojESEo g.rgrq1r4o.

oq5o353qo t$.r$olr$o,3oqo5 3o3o8qo6r63, dogoqo_
oroq, SqloL g;1o6o18o (gX68o6oo), Loq$ $Xglo$oq3o 6o_qot 37 Soqooso lio$6o6LJodr$o X6oXSqo o6o3g 3o_
3.r6o3q3lnor,3r(JoR30oo 3g6o L.r3u6,r3qoo gr$rq36o
b.$d6oL ts33obg6.r,3oq63 B.rfio-tubo6grl6ol g.rXJ g3r,_
6ol3}Eo, t,q.l13 SXqo$.qtso tujtofud 200 .roxlm 3.r6$G.r

Soqolr X6oo 3o3o6or3q3loor, 0sg6o3 6o16.$3}olr g.r&36o
lrogr6doto qc 3s5jo63Eolr t.rXr6oo 6o6b3olr BbXqmgl(r&rao
Enqd"- qqlkq3nlc,or,.ra63ol31 g3or6or86363ot tr6qoL
gcqsqotSoSXloo, 16.13 .rAOoRAlRrR Sdo8g O.r6$GXlob
bot6gtX 8er\glr ftXg6ot fu8qa.dn tgsloqoto6mtr
g,r ,,ol6XBX3ot 6to1r" JoJ3q,l6ot.13oot 0XqX6oq, g.r-
goq36o b.r5d6oL 3oB35ot r6oL,3o B3X6t {j3gr6r8o6 g.r0-
oq36oo 3oo3o$glt,6er3qot J66366cnlroo3olr Ot.qgog6r
oSgoqXlXqo.r.

E3X5t ftXg$c8o 3oj03qo 6o60ot 0ob3q3oo [6], 150
3-t3 So,pXfo b6r6doL 6or6otrXlolr 3X6$oqo6os XEqs
arbeAt 615316o3o V&3n-, 150-400 3 qo$.rto68o -
836Xlt6o3o $&3-, r6o8qot lroqoqolr lr30.r6o1nlo q.rlr-
ob3q6lqo 15q.r ogot s63o6o8oor. 400 A-t3 B3go tq_
6dot 6o6$313o .rn6oqXlRJR t6qr q.r8o6grgqgt 33G-
$oq.r6oolr 3Xj$o336o LotgXd.r. $sgogo36o Qq6o0.rrfu-
oEoo o5gqob3.0 - 400 0-t3 3g6er Gr3q6lo to66dot
6or6o83lotu3ot lro$o6o o{6.u 0$s6o316o 66$oqo6oob
0oSgol.r, boqo 6Xr6SoGXqo RABT Lgo6qv6goo 350-
700 3 qo.rJrto6olo qo 396o 6r3q38o lm6t6dot 33o6.r-
ISlo .u6 tr$orierSlg6 33j$o3y6 65goq.go.rt, 6okob
8o$'gerl.r ts3,rqq3lXqor 700 B,tg 1g6o 3r6dXqo Elo-
6ll3lot.ro3o1r.

Jt6olq33.r o6ot 400 3-t3 296o E 3qf aAC6r-
lXloL bo6dr6trSofuqo qq33s, r6.rq6r6 dsoto, 6co6er613

SXto, 3o$yn6oqo 16 .r6oL dfi.r6o;3r6o lr66$oqr(Jos)
lroL$38o. 3.r6q.r .r3olro, 700 0-Bq3 luo66dot g3or6olXltso,
b$dt4olr 0og6 .qd63qo Sgolr EriRC6na,, 3X6gerqgo"
of tot$30oL ;ogpgln 396o derbgc.rq6sqo.r a6daq
6ot6od3Eoo6 tsXq$3loor. b5d6oL S6.rt $ Bgatr,b3msto
gj63lr t6q.rqo b,rlnooro 33o6olot 36o149 ogr6oqo6cso-

33t6o $o6sqoloto q.r u3o$o3 1r.r$3s3ot,l63qo $'3otoor-
3ob 1r33r6oto 346oor rq3oqrq Xtr6X6mqgq,golr g.r0o
[7]. b.r6d6ot 3.rdqogr6X]s1loro6 qs3og?o6X]oor, r6oqergol6o
.rt6o .r6oir .ra6p3C 6.rg.u4Xfuqo tutst6coSXltso [8,9].

.rq1ro5o35u3cr.r,6o3 gr$.rq3r4o lr6dor6o BXlr.reSlSqoo
SobqXl, 36o63 tog6dot 6ot6$tso6, 6o33q8o6 t$s6-

. bJaon t766J40, M 28fl, ilt, s5
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q.)66o1, ts;lr.:l$obaq qr 3jbJqX's$.r6ooL J6rj$o3oq.r5

3r&.rfuo6r6g,3r'r$goloqo u6 r6ot 03j.r6o316o top6$o-
qrgoc'r bol$X8.r. goSL;podXboo 3$sb3oqX63qo 16qo
oj63t ffi6.rqq3b.r 36o63 toS6dob g3o6$?o So8bq;6o

bc6d63}ol 3o0s6o,6oEqXlbs6 8r'lJg,s 0tbg6,!qo'
GcryJc'rqot 3.rtrb3q3qo 3go6.rlo (Newhall Pass

Tunnel, c33) qmtr-;6g3q3ttr q.r L$j6,s56olr3m1i 3o-
6ot,lng6doo 156 3, ogo6os A.rbq.! 2007 $glo1, 12 oj-
$o0136t, lt$3o6oro ;3$oSolnqo tsX3g;b,r AlC6Root dC-

qXqtrr,6o03q1^r,i6 ql3g.rb.r qogo to8jo6oo 3md6r3o tbg.r

1*g3ot4oo 3s5j.r5.r qo 83gtX1q.rq Oobqo qoqo b$dc6o,

6o0gq1r.13 rdqqd,$qr j,x6ot 3oy6 .rqd63qo b353}6o3o

fgs, 23 sq$o$o 0do0p qctos6q"r,33o6slot lm8o3qot

0ca3bXqu3oq,8bc'rqoq 24 b.r,:orot Sa8efa ts3dqXt b$d6ot

3o6g6oqtX,rgs6.r [tr0].

jll.rb3qo 63o6ulo B 3i tsotgt1 (aa63r5o.r), 200

0 fuo36doba. s3rdo.r 8mbq.r 2005 $'qot 3c.rEo qqXb,

8L$Xjo CIc5jc6,r '8Xilssb.! SXObgq6 $oqogoy4 0.r5jr-

6cb, 8r*bqr b$d.x4o,6er3qoli q6{e1t 18-23 Sqob otc;oL

r"rorho rbsq6.rt6qr (.ro$3.r, br+qc4' lib3,r bXoo $6.s33Xd0.t

o3tbp63qc [11].

3mrSrqct g3o16$o (Viamala'Tunnel, 33Xo6u4oc)

700 A b66dolr"rs. .1316o.1 0obq.r 2006 $qoir 16 tX-
j$93336t, g6ol3-r6Xot qrSgobo g6oo .r3$o63to qo o6o
ahAad" 3c5js5.r, Saglrmquq 0obqr bo6d.r6o, 6o3XqBo6

g"rXb3s r36pr3X o6o bb3.r 3,r6js5.r,9 oq.r3oo6o qooqlJ.r,
boqo 5 Odo3gq q.r8"r3q.r [12].

3$o5 ,16o;oL JStnt 6ot4olo (Cabin Creek Hydro
Power Plant, rts8) 150 3 lq6doir.rc. 2007 $qot 2

oj$c.r0l36b 8m(.r jo8q6c 5o3oq63lotu o3oor.uqXl.r,

t4o03qo1; g.:0oqX6X&nql Sgqot 6.r$3X5qot 0ot6X-

boir.n3olu. 5 rqc0o.r6o q.roql3o $ojlro3l6o 6s36qlot
t16o,fuot ts1q36q [13].

0oarrar3}lqo S.rgoqoorglo oOotr 3,r6o3qot tr8Srqg-
bcb 0co56 odq33o, 6o3 06o63 lrog6dot 6o6rlX}3oqo13
ltlo6cro lrr3$gXlc.r 3X6$oqs3oolr 8o$gc+bo, t4coSXq'b"13

SJ5C6, SA"t .)6coqSjg3}ob o6o6X6ob tsXtofo3}qod.r

X3.r33.r6oot 3$1rrbm66o3q3lq.tq qo 3o?6q3lt3 qoLob-

aod'x}qoq. tur3s6plco 3X6goq.4oot SofigcnboL r16oqt-
&q,c'Aot q.rt$3o3loL Oot6oo tsgll63qXfuqo oj5.i tJg-

€
ffi

a^"
!&,.
(rJ

iJ
,fi
913
-5
a
€.t'
Hno

bsrarglq a,4gpaxgm l*$g1g*r Lno'reodr gr8ntgr+$ntu fl:,8gafu&Xqr:
?5 a66& baAAq'&g{Ad} &Sffiotr bgFcrr&gggis8*

5.|t. t. 25 hSO lnStdql36olr b.Sil6oL adS3o.nxq1Aob qo6$aod$

.16r*qr+t*q* fu*rh;dxt4pg$gg$ob tn6{+$$qi}&:b f.**qrpqlrlsg&n& ogr3k$&r4os I9"? $S"ot: ar{*qq*l&$r''
tHfkq$ffifdffiKllru&#ffii4:iil{,ffiffis,ffiiw$-w].1" "ft#ffi*{ffiM:-;S.{"? at{l{"x}b&bgq}$q:<"l&},ffi }9"2 ?*.*

'60b. 2. dSoARob g.rg6133c3glolr l,ofidrtcrolr 6o6bo\g6otooSot: to6<lr4ot dCdrnR.tS Jo6S.!R*.rARC &Sdoqo Afqa$tt
50 0; $fugloro trb3w,L! Jcld,SrqSfb At"rdrolt 200 3o

s$ t'JNnft t866Jgtl, I& 2t35). 20li
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6o,rq36o 33qmClo 0.ro130o$o316o &'qXqo638oo.
8b3q3Xqla'r}.r8o SoluqXloc, 6oB 06ca,rqo lr$.r5qot4$ot,

0ro 3o6ot MBT-ot qu PIARC-oI 0obXq3oo, fu.rg5go-

qr6ot'r lml$38ot q.rJt6cl$gXl.r 16q.t 3c',bq31, 30 AAS$

lnOdqs3t4ot bo6d6otoo3oL. 3go6X tq6dot 6o6o13lo-
lr.n3ot o6oX5$o6.rq SnBnRp boSd6ot 66o036q3l3go
tn0dqo36X. rq5offi1qoq.r5 aoSoSqo6sr6X,oq3oggoq 0ot.rb-

gp6o gr6gj3Sgto 63t363oo,fuX5t AoC6 Aelq1qo6$Aqn
o;p.r t$6q.q $3.qo toS3.r3a1u 25 069 to0dqs36ot
tr$d,r6o, t4ofoot 3p63tr0.t13 o8335.r,6o8 boSdo6o too-
boL 3c0ogogot 0o1potuq1t6 3rfu363lXqb q$gb q.r.rb-

qoSloo 5 $0-8o (ob. 5rb. 1). rl 6u3oor3sqot$o53lo
o3 g.r63&rXhlr,6o3 33or4.rlX6tso hs6dt6XloL 336.r3gtXlro8.t
p5$oqc6ooo 3o6$t6oqor6Clcq.c, 619 g,$1s31o6311-

R.tR Ar8eloqpomqrq gsSoo3qg6b o.r3t 36o63 tq6dol
63o6olXl8o, 6*'r3oj3.r0o 3o6.119lr, 6o3 oqSoffigqo tnO-

dqr361 3Xtu6ff36313qo oj6Xb.r tog3.r3ot J6.rjgo3jqq
l63q qr$3o8qX.

3.rorXEcgo336o So3aeo6dot $.rqo3o36o SxqXaXlo-

q.$ gc3o3qo5.rr6X, tsXtod3q3lCqn, oQ35o36ocn, 6<nB 36o6X

LoSt6doL 6o6.rl3lotoor3oL, lg5316o3o 3X5$oqo6oot Jo-

{6erA0}&, $3ob tsp16oq m6X6o6X}1qlo ,p$qo Rr 6(')-
jln616o mt6Xlo Jo6g.rqt[ob,r3X5 36ggqqXlo 2,5 USO

b8jl6oor, 6c6 doSorrorXlb aOr,6X to3r4dot 0;lcr6g 6o-
6.:d3l8o tob$d6o lt.l3XSgoqo6oo lmbggSoL .fitXlo8nt
oS6oqSlqolcbX tX3ooq6o353qo to0dq.r36ot b,r5dt6o-

tco3ot (ob. E.rt. 2).mfu 0dqr36o buSdr6ot 3cr4ol366o

ll.l3o5gXlo 3X6goq.6oot o11soqXlqcc}.l X$3t o6 nsaaalr.

1i.rp6$oq.rgoo lntg3Oot u6tX8olr r6.rqo5o16
tsfob63r3o tsXLcdq3lSqt 6rbgot Xg6o 3,y3or3Lo boq-

Srqolot lt6g5mqgt'€Jr oq.rSooSot lroS.rqqot qc"r53t3

0oXq go6$tso, 6sqg$, 6o3c.rt66 SXto, $ 610ob3grtso
g$ogX53llqo 15qo oj63lr 56dqo toLgg0.r qa $r3q16o
3XSgoqog<.r6gbo, 6oQ3lo6 33o0qoto qr Sa"l, Lb3.r

J6rqSjgXbob .r6o53}rL &r*bg6X5 Xjo6$ot $X6olr 3rt-
$a6"a.

oq6ots63go 3p6olr tocbqolrs q.r 35o335gqololr

qX0c.l6tg6o6Xlo1l.lo3oli 0Xq.l6Xloo A63q.lq 3oS3oboqoo
6o6o13[olr bo6dor6St.rg6oboXlot gXqot6 tr16o31ro
lg;5q"r6gt qq3tqq3o6oor. 6$boq3oltt 35qo' 6.rb-
b3qCl', 6c'ra 400 0-tn 6.r3qXlo bog6dob 6o6.$303o
06.r3sqo ir$$q.r6$ob, ra6OclAC .x6t3lXqo Jt6cj$o3nor,

SmSgelloqo 16 cdrolr 3Xju6o336o 1lca65$oqo3oo lrot$30,r
q.r 6ot6$o1.r 3X5goqq3cr"r bqCb.r }36Ai6o3o $g3ot br6-

xta.

rq5o353qo tg;6qo6got 11.1.1 J15jgo oo3sqoL$o63}L

o6go663qo cSoqobolr lotfZdafqtf nt.gt6oboSbob
q.r6303cL l1538r6qo gsj$odrXlot, $drc5lrJo6$ot tobSo-
lot,8od6ro8ofu boto-roolu qo tb3c 0t3.r3lm asB3XSSlgfot
3ob3q3oo q.r .x4 oor3.rqot$o6Xlt llog.156lo g5$oq.6oot
0er$gcllol, qgoqXbqolrt.

&'r3o$$oor to3o3r6oo 36o3g5Xqo3.:6o 66olr oq6ots-

51q Lg$q.x4go$ q.r3.r30or63}oo:

NEPA-502-T ; toGqXRo lrgs6qc6go ts38oqgfuqo
offr t972 VaRl'. 1980 Vq"et6 NEPA-I, 3o0oggg3o

6.qur&33u3.t qo330X6go, t4o3o66 66o8X5qXfuqo J6rj-
go3.r qr qo$.rgr or3o 3XSgocX.rgooir SXbb$, 6.aXq-
o(J d3Rrl ot6 oo3,rqoLSoSSAt br3.r56X8o pSgoqq;ootr
Ao$'gt.llolr .ry6oq3lqcc8ot otXoro ln6d;3n1 g3o6o83btso,

6oEXqo.r BglqX&6qo 3XSgoqq3oc txo6go3qq36"r

I35Xl6qo Sm-.
1987 Sqot 6s&ngX8ctso 83og$3t 36o63 SXbSod3I.r

b.:6dt4ot brj6olo FAq- 0ofu6r63loto.r5 qr,p30o6Xloo.
1996 Sgot 3c0o63.rtso 03$,r6oqo.r oro3n 6o6.r!3&Eo

gog.tqSt4o r6X3otoot 8Xll.lb3l. Da6ColAA qr3tug.r &'ro,b-

.a5S" 6o611313o obsqo SrLrqXlot 6J&rgr6Xlot 6X-

Sotoot tsgll.lb3b.

1998 Sqot g$qp8.r g.rq.r338.r3g.r tro3go8coloqm
g6$lrJor4gob.r qr gtrg,31lnqS"t lubo5d6o 31r.ry6ob-
c6doL 3o3o$1$o.16 Xi4ooq. ;X6doq, 3t6o$o31q"rq qo-
0X3.r3q.i ooojSolr f31qr o,$Ao q.r qs3O.r$.r sb.rglo 33-7

orcao,6o8Xq8oqog EXjoqc3SRA3d,ot tsae1ad" aa6Sn-
qqSoob 1rrbc5d6o Stq6oboXloL gglrgod'CbclosS q.r3.r3-

3o63boo 133-ot 6or6.:t3o,,3X&"r6olg1o",6o33qo6 oyr
0o$o3XlXqo g3o6olo qrllo3qXo 3o6go6os?o, cqo$yfu,r
g3Xq,r5.ror4o tsgS$oq,4oo lmt$g3oo,g.r3toEo $,x4o$3-
6oo qc &nbqr tb3.rqoLb3.r ln0dqo36ot bsSd6Xlolr gXt-
go6Xl.r [15,16J. oqSo€61q 33qlXACbtso "&ta6S" Ar,ilo,t-
Ipqo ogm qoqo lnS6dob lro.r3$r'rSoloqo 6o6$Xlt3.

2001 $qot 3$m6X&tso tcar66bo 3$.nXlrtX qo
ll.r6$6Xtro 3.rlrot3qXqXlt 3r'r6oL oJgotuq16o ar6-

doqSbtXs gl6"CqC6.r 3$rb3oq3[1qo. rStfuorg 0obq,r

6Xqrj6oSqo brlrowrot 05o3353qer3c6o 83t$ofulXlo.

Sc6ardr$ghqo,r .r56Xo3X 6ot6slolr tqdoll Sobp3oor

6m60ot arA.gt63b.
2004 $qot lCt6ln.rtso $olr qofu$Xloom Soobqn361lo

83$c.r6olr,r q,r $8.r$y4ot 0o3.16o, ll.l5$6bo 6u5.rorgl-
ot 3o0o6or, loa$6ler 3Jrot3qgqXlt Eot6ot 8$doqo$
qr3.r3€o638oor. o0s3X g;8c.rggOot qcSotio A-Eo Eo6g&1qol
sbcqo 33qp3Xlob SXqg3Io OLo*qno 8oLts$$oo. .

otsts-ct Sd,oSfusfo tobuSd6o q.g3ot rlmgo.r6oot 2008 Sqot 6$o630.r $.r$Xtrt 1d313o.rq3r6 Semb-

502 L$o5qr6$olt 11.1 fuE1lgo &'roobc',3t toaoSad- oE53ilr b.r6d6ot Sat$altC a3o6olot t$rr,Ad$Af,tq
b.t65$ogo6oc'r lntg38obc q.r g3o6sEot 3j1ilqp$.r6ont ARCAC56Solr5 0o3.v6o3tro8o q.r 33o6.r3t 6oSAorcrg$Xlt
otpS.rodr qcAXgS3ct, r4o0 S.rjlroSsqf6oe "d6ft 3o3ogX6- br6tq 6o14o63lolr ;u$6o6oXl.q q.rgmgslnoS q.go3-

$lqn 6ot6.rlob 661q3trr6o3o 636o3ot t.rg6$oq.r6oc'r tsor6X0oo; rA6paC a$oboq.r3t lr3oorbXlt llsolc5uqo 66-
bob$3O.r, go6.118o 8o0bq.l6o b$d6ob tspX6Xbot,5.r8S3o $oq.r6oo1r, 1m03gr g$X8olr.r q.r lrsbogsoro $3orrng-
g.r $ojlso,lX6o m63lo1r.r qo 6s0qot 3c'r6$6oqott q.r trot $6r6ldo6$o6Xlot 633otoot 63lnb3l; tsqotSSboo

6o6$oqs6 .rr6o53}.rtX [14]. oXBX]ot 6X3oto.r r6ot .rg6Xo3n q$u6or E-8o bl6d6ol
240 A-tt Eo;q3do to36doL 63o{6s}ot, tsn3orb3X6.rtso Loj6r'r}o go;ltrn6X}Xqo totgX0SEot trboor.
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2011 $qot 3$o63tu8o 196o q-rll.llSoXfSqo Ooob-

o36Xlo.r 63o6o8ot llrogr6obo 3!pJq3.r$q3oo1r 1tr6p6-
3Xqfu.rgogo tob$38Xdot 3odr6o 6or6olot 3r$36or6oot
0obXq3o,o. q.rSogXlXqo.r 0a-9 olr3o Sgqnr b$d6olr
toj6obo I'ot$AaClot ts3ll.lb3L go33035g3o ra6C-Aa
qo8.r$3b3qo o6ob lnlr$38ot 3m5$6oqo1r,i ql J3r4ooq3-
qo gSbgo6Xnot tsXLobSl 3rt.rqs,o363q,3X 6s6.rbq3l3qoo
qr6ot6oo 6o6.rloL llsg6orboSfot q$6o3jg$ot grj-
$ot6Xlt3 t6ot6trot $oqotot 3obp3nor.

$33r6.rq, B315o3olr 6SoEoqo o66X6om L$o6qo6$o
q.r .rt6g 6o33qo01 t.rBX65oX6o J1bqo3.r6o.: .rt6 go6obo-

qo3t E6ot4g to5t6dot 6o6rfultso bcao56&,r p6goq.r6o-
oL &'rSgrnloL b.rlor4ccX6.:t.

Sgt6SqChqo 6q6glot 3obgq3oo, B6o6X lrn6-
6dot 6o6.rlXlBo b.r5d6X3ot 3.r63oor6Xlo1r t6XG.r6XloL
EXt$.r3qot t$pd3Xqt;, 83g3odqo.r q.r3.rlr336ro, 6o0 g3o-
t6clXl3o, r6o33qon B3X2qXb6o3o SjtJqpgo3o.r 0gt.r6-
o316o g6goqo6oot g.r3ogX6X3ot 5o6gts3 qo?3XlSqto.r
5ot63Xloo, bo$o6o.r t.rg$gXlo llo66$oq.r6cxl tot$30ot
3o$gob.r, t6o33qto0. oao,j0feC1p" b$dr6ot €X8obp3r8o.

ofutos5 A6olrq, 36o63 lro3r6dot 6o6.rl38ot krb.s6d-

16o Stog6oboXlob Str6S631qlrrgotsrq 3ot.r68X$o6oq.4
3o63rB5os Efqmn r6gc.r336qq3oXlolr 3.r6bor66o3g?Cl.|:

- 6o6olot 0<n3lr.rb363 JX6llofuqoLr q.r d.rE3XgTAb-

olr 33oqogo,;r6oot $cqq3d.r. LSs3qXAoL b.rtoto oj63l.r
bb3oquLfuo to3dq.r36ot b.r6d6ot @6o631o, r6o8gXltrl3
rj3o toolert, ;3r8qoto q.r 6obtso63oqot So6oojboqot

65gt6o6oolr q6oEo ffirqd.lqo Aofu353aqfd,o. b.r5d6o'tr

fuX6.r6Xlot 3Xr6BXj.r 36q.r Sobq3t ,3odJo1g363qo &nq1-
qo6gbob ts3qg63lot 8obXq3oo, g3orfultso g.sqo.rqaoRdrqo
3olr.rq3('q63qo $6o6lrJodr$ot t.rbXolXaol,.'o3ot;

- g3o6oboL ofu6rL$63j$3r6ot L.wotuqoq Bcoq-

y65ot3}r. aa6&nq,,33.rhot 3$l.lt3qXs?Cln 3t'B",a3dr-
dot 6rt$'36o3,.6oL Xg3jgl6o q.r 35q.r oj53Lr 3$boqXqo
0scno Ec'r$gob.r oj, L.rq.r6 .qgnq0gE.l6grlr rg6otsGXgRt

bXqt 8X1$ynlt. oSotooS C6r"q, 33o6olo l6qo .qo$36-
3ob S3ot J6oqjgXlot btoSo alq.ls.qd*,6o8q3l-
t.r6 X1l63blo 3o9o06o33 q.r b8ro3$o lngs.rqXlo;

- g63o5o5got B.rg.s6Xl.: 33o6slob 3o8tsb7r43
3X6toSrqot otXoo OoilSp3bob qdnb3X$.rq ls6.r6gXlcr
bo$3q3oot ?g3ob333.rtso, r6c.r3 3oo 33dqo6 qob8o6XS.i .16

C8.t3XcgootX,.r5 0stspq3ltX,.r5 o6o3XtXi
- t,rStoo &'rd6.x'r6ot Xlngt4oboXlob SSlrXlot

6$3b63qo qrg3o, XGq.r .ro36d.rqot 6o6.rltso Ood6r3
3.r5js5s%3 3.rq.rt$6Xl.r qr rfu.rqX6;q oj6St .rq6o?Elqo
0nq$ltqn;

- l*bog.roro $3o6o38o1roo3oL g$6o3ob qo$'Al,lpo,
3.oo gr$.r6Xlr 33o6.rltso 35qr atnbqXl, $ARotC G.r3q3bo

Sodt6.rerbot q6mb;
- ht3oobot JoJSqot6otq3os. 3tsg6orlsc.rXlotdoorb-

er35.ror.r 6rgSols lr,r5t;o 0od6oel8ot 63q.r 0o6r$oq3tX.
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?*,&t5!g cRgtdoct60 na. oo{t$ddc, &bnQ. aqcxtocEo a. oo€tt5do
odctsPglao5 !q0 ao6cagtl' !Rbo85

IANCf,IAVA O., NOZADre, G., ARUDASI{VILI N.
AI{ALIZE OFTATALNRES IN ROAD TUNNELS
AND MEASURES OF TTS PREVENTING

In this work are reviewed examples of acciden ts dur-
ingfire in shortworldwide runnels. There is mentioned
that nowadays, in short tunnels it is not recommended
construction of mechanical ventilation, in according to
the standards of developed countries. Notwithstanding
of these recommendations, it is shown in this work,
that for short tunnels the risk of fire is great and results
of fire would be unsafe. Offered the measures of fire
prevention in the short tunnels, among which should
be noted: modernization of infrasffucture of tunnels;
its equipment with emergency ventilation and with in-
strumentation; staff training and lifeguard; training of
the emergency ventilation operational procedures to
assist in the evacuation or rescue, or both, of motorists
from the tunnel; In all cases, the desired goal shall be
to provide an elacuation path for motorists who are
exiting from the runnel and to facilitate fire-fighting
operations; entering of schedules for large and dan-
gerous cargo; Information support and popularization
of given questions. In this work testing, training and
education are considered as tools to improve the safety
and security of underground short tunnels.

h&ffifu S&6qzohAA<", ffi Aryogtun ItrW
Ao&.1g'l.rr f,yr@&t p Afi{rl.+&lollb JX@tu,Agig
AoRAblt twlt AuWt7 p 4p&fQ7, .ftpEry. t&r-
$s,A 6o.rfu, 4na,ryotfdAl,Wo bq,yrry-eydry
67tu effit ,to/nA7b$ a16gr o1yqgptg<o Wx,rlol,
tuarqt F.xt*gAob ryrrrdr'rl1l!1&,?,l,t, otA Alt'JgN-
r(tm,b 4t4nb, .rAobL6 Attrlrlq., 2,1cryrgoVh ,txhA7&rl,
s,tg16o,@gt AceW 1gfilry.

;.13ob6oobob blr6.r qo 6$3oor.163}.r Ob<nqoq 3o6g-
dob Jr6oc'r6o$X$1r drq$t. X3oqogol6o Aoodr t.a"q-
1s,1.r6ol6cxr J6olqX3o.r. olr 0oog.l3l lq,r6o.r6olro R.,
fu5XEoL n6onX6oobot t6Xerb6q 5or633lt, looLgX6<nlr
335ct6E;53lob 0t.lr6.iq36 J6o56oJ3It, 16,13,3.6cxnb6oel6nt

g,ryot66X5olr.r qo Solm ts38qgo0o Lr6Sqg,rgoL ot3oqC-
drR" Jo6c.rbs. 6Jtlo6tso g3ots3Xqot t6goloL lros-
gotSlolr 6oq5r. l35Xl.r1ro*5 $r63o5o3s? l6ooX6ool.lt
3,$.:Jo6olXlt go3aqo .rq,:8o$oL Jo6oqo J<,rtogor, Oolm

UoSSRRR%6o j6&3r 3.13ol6oolot trbqtso - q3qrao-
$rt1. E153lolr Rr6&.r 3AROl6ot qo6olr s0rgqXEoos.r

fuL$qXl3qo, s6.r Soto q$gr6oloo, s6.r83q l163bot.r qs
butoglgroXlot 36oolqo3o 3u6&'r6o3qo 3o63ool.16gloo.
ot 35q.r q.r6BXt ,16.1 6o6o66 3og36orq16.o 6XtXr6tg-

JIAI{IIABA O-A", HO3M3E r.q., APyIAIIIBIIIM H.H.
AIIAIIIIS OATAJIbHbD( NOXAPOB .Zt]Tfl
KOPOTKLD( ABTOMOBAIIbHbD( TOHHEiIEI,I
LT PASPAEOTKA MEPONPI,IflTIdI Ilx
ITPEBEHUUN

Paccrvrorpenbr npl,rMepbr HecqacTHbrx cJrrraeB Bo
BpeM.rr lo;Kapa B KOpOTKHX Tyr{He/r.flx. onr,reqaerc.s,
rrTo B HacTo.srqee BpeMrr, B KopoTKnx Tyr{Herrrx,
He peKoMelrAyeTca crporrrerlbcrBo MexaurrtrecKorl
BeHTLlItIIult B COOTBeTCTBnr cO CTaHAapraMlr pa3_
Br4Tbrx crpaH. Hecuorpx Ha sro, B Aarrrrori pa6ore
noKa3brBaeTcr, rrTo Ans KopoTKrax rprHe"zefi pucn
nox€pa BeruK ra pes)ryrrrarhr orua 6ygyr onacnbrMr{.
flpe4,aararorca uepu npoQurar.rrrnut no?KapoB B Ko-
poTKHX TyHHeJUTX, CpeAv KoTopbrx cneAyeT oTMeTr{Tb:
MoAepHu3ar{zlo NuQpacrpynrypu rF*re-nefr ; ero o6o_
pyAoBiurue c aaapr,rfruori BeuTwr.flrlriefi u npu6opavw
KouTpon.q [poAyKToB ropeHn.fl ; o6y.reHue repcourura
n c[acare/refr; rpeHzponKa B ocBoeupru o[eparr{BHbn(
[POqeAyp Nr$,oI(;,-3AI{nE. noMotqu B sBaKyaquu; BBoA
rpa$uxa4ua 6onrrunx H oracubrx rpy3oB; r.rneopua-
quoHHarr [oAAeprKKa r.{ [orryn.spr,r3artrr4fl AaHHoro Bon_
poca.

}oL $g.16o, .r6c8p .rq$4n6ot, o.rg3.r6o\pdot Rr &r-
3toofu 116o5o. ,rqo3oo5o l363Eot b.r$oqo.r qr r6oqg$ ot
qo3goqqql3qo.r g.r6lrs32or6Xl3qo o3oLSloor - 6co6Xloo,
o8o$en8 tsSlrodgXlXqor .rqo8o$olr q.r fuGXEolr t6?Rn
3o63o5or. $oo .r6ot ffts336o3r6o qXq$o$.r - 6o628ot
.13316o. brqb8o oqoo6.rSgX 6o6bqodlr oOoL 16$036r,6o8
goq6o1lc qs bo3Xo6t tsart6olr o6L3lo8t 3r62g6Xqo 3.r3-
?o6o. Il63bolr tsg36oE.r .r6ot 3Jo66qXt go3q?ol,o .,q.!-
8oo6ob .:t6tnt tsX66obs! - ,,3Xq3"r5 or3o EXGo" - BXg6ol.r
o3 lr13Xo3tcn o3otgl3}oLrr, 164 fut .rq.idoqq3lt.. Lo-
qdrt3,0.roX3.r$o3Xt6o qs oryr6olqo 3s0oo3qXloor .x6

.rolobXlo. 8ot goq0oL.1g8.q t.rlot6o.r Jo6$3r6o O3$.r-

9o6o, &3Lo;.rq36o t.rfuXtro er gt'Sa6fqo Juqo$6.r.
&?63E.r, tgq"mSS$ot Slraoatoq, oq.r&$lr r3Xooq8c,iruqSllr

163oo.r63lt lmq$.rtoL 36d5olrt, lq3od3bt X"6lr"q
6r$.r6Xb.rL qc Xb3r6X6.r 6bcn3rfu8o3o .Ls31oo6o .rq6o-
qoL Jo35r3o6. 0365qdr3}ot g.r63oor6Xlst o.r3olrr.r3.rq
8o$Ctr.r 6o3o65gl.r. J6ujgo3.r SX65o3r4Xlot $oE.rB3 lr3.r8L

r3er6$r1r,3.r36.r3 8.rt c6 ?m&- 33.16511*,111 61 6tcwr
.r&'rbL6rt o6o. 0Xg5og63bot go53oo.163lo 5s5otrtg3rfuIs
Sboqoq g.rj$Xlolr tso5.r3c6o qctaodc,ol q.r o6o Eoob<,r3-

6nq$o g.x636$o qr$oqoo. 3Xg5o363qo .rtr6o,6o6e66
go3Xq63.r6o .rtt6o,t3odq38"r 333.rc'r\Xt Sboqoq t63qo
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