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•
INTRODUCTION

SuIc" 1959, I~. C.lifornb lqiolalur., ","'drullllll mol'" ••hlcl...t ••

...... II""". Lf .11 polIuliofl. !la"'....loptd ........PII&Iy Iolllllpnl IUIOlll<lli...

eml/4lOn $l.ndI,dl, " 'lila! par' of ouch loplllh<e OCllo<llS ,he d....lqwrc:nt
of '0"..-1 (\all, ,n 'apP"" of IlaI'l bUI 'eollolk s"n",ib.

Ou.... 1967-68. ",,<Iit>.I'd "e.rinp hy both "0,. Ind fwel.1 "&:ttlo,"
,nuIod 'h." <en_ Ih..n:al~ 10 Lhe ",,<rna! "'mbllJlion .n..... (ICE)
m1JhI be fta1llll" u Iow-cmlSMOn ...lOmoU" p<JW\'lpimU. One .1".",,," b
the u'.rnol C'Oonbuillon enalne <£ee). ,n ..... leh f.,.j .. ""'nod ......l......."ty
ancl oo,,,pIo,tly 10 ....."t. po....,. Ther. "0 .......1 type. of Eel!, bul the
...... f.mIlia. il'lw JlClmol\tllli'.'o<hn,nlly known • I Rirlldne "yd. 0"1""'_
",. II udloun4 ".."np "'.-eN '''''I Ih. ECE, rll ffOllll>o!ln& OIl 0Il1DOl;led
<OlIerpl. «I"ld ~rne. "'nrbble .1'omIlM 10 lII. ICE. wllh ,,," uI at
lIl<>Cl<'o Ie<hl><'loty. Wnll chit In I1Ind, lh. C.lirurnb Sill. A_mbly d.clded
'" spDnoo. , ..... d ".'I<>" _ ....J"",,,,,, of fCll p<"pul""" .y".",,,
Th.. ..."k _ "poned '" POJl by I ....., of futdl from the U,lwI 104_
Tlln.ponoliDfl "dminiollll.,n nf,h. U.s Doportmml o( Tnlt""","'l""'-

11>0 1"'....... "r Ih. CIlI(Ofnll Stam IIUI "'OJoel ..... l" •••IUlle tho ,.~h.

rKaI '.IIi"') ..d pllbll. oa:'plInc. "r Ih' EC£ u. luw"'n~lII<>o.qui..
propulli<>n '1••"'......, til)' bows. d.-... ..lloa Yohkln. £mph wu
10 "" pia""" .... ,h. eo"'" <1<""'.... ,., ...., "r 1"'«0,*1, ,.b.. III... ox,........
d<Mlopmttl.' ,~ l.<lmical "",f.won. The I,ll. MS'.ar.t 8u.~ .....dopleO .f,..
''''' JI'O,...·.m~lnta>rllla<:1"'"clIOtC Ra ....,... C')'cl' lylI.m. 10 u.mp~fy

1110 £CE.
£""......,01 dt>'d"I"""Ol ..... ~ bopO III Ju.... 1910. Thr.. a>rImo"'"

.....Iopod lod In.It.II.d IlUln propuillu. O)"l.m. '0 lhr.. 4Oof"", u.b..
ltan'i' coacloco ••plo,.... ,110 orlpnal OICtcl rnJlllot. 11>. 'h'.' ".'m bultl
WO•• 'e>lod aNI de...."... ..'.01 ... ''''' ""poIl1.....,.. "f Ooldlnd. SIn
F"",,,,,,,••nd ~ "n&d" Tho _ " oInIll.371 roo<I miles und.. Il......

poWO'. Induoll"l! .boUl 800 nlU•• m '.'.n p.......' ..."""". The P"'Flm
......" .... Sop'• ..,bol 30. 1"12.

FINDINGS

ll", (u1Io""'''I''MlllnltICl of 'bo rrndulp of ,h. Sl..m Bus ProJecl. Tibia
of ..IPpoII,ol d.l.> II. 1"-..1.01 '" ''''' AI'f""'II'"

~..r'..maoc._ S•••m 1>\1. Iccol"'II00, lOp .",,«1 and b," ehmb'._"
"'1"01 10 ... n'Med 'l>Ild ""'forma.... "r buoeo po....,.d by tJxqlUld.1
do.5O! mJIIICS.

r _ .. In Inn by ,b. Clhfo'''11 "'Ir RCIOU'n< bnI. a1111..m lou...
...., 11 bolo. the 1975 C.llfomJ••,"~"" ...nd."d. for hQvy duty ..
tudes. b,,' noM "f 11M: d"'"':l bu.., 'Oil.d ~.m. clU.. I" ",..Un, Ih. '"'I0i,..



,
,,",~I; ,.., 1."I"...,l.,M .nlt "''' ...... u.... \:Omblned. When ,he d ••llnl
",.no l~.. we' <'00'1",,«1 ,<> • eon,JlO5I'< or The c1••..nJ "IOWI< '••,od. tho
" .. rn hu. l",",\I<<(I "lOJ 1'""<"'" 10. "",bon mononSe (CO) .nd M pelt ....
b· h)d"""oo," (It\) and IU' ...... " IIJll<le. !l'<O.). The <'ItlI_, ....... to..
'''>10,«1 I 'H par"", ,od\l(''''" III NO. when cumt-red 10 the da""" die­
lid lemld.

N..... In ....UW.rnonl. by lh< C.hfo,ni:o Ill &)' P,uml. 'hi qu~"
ol<,m bva _. 2.S t" 10 doobcl. below''''' qu 111 ..01 buses In drive.by
,.... Ind 6 \0 14 cloclbrb below,n cwb-ll'" , ..010. On the olh.. tu"od, ~I('rl<>r

..... nd 1..e1,.,.", "",,1M or hlilhet 1M d>tool..
Fu.<l Cooo-..plion. In tho! ""'I'll bw" JUl. or lumlCld d...lop",o"I, fllOl

_mpoOl" w.. hlp. 0te..1 f...1 «>nSl,mptk>ll ,I,.. dunnl"e'''''1 tlo,.lJId­
'" IOu," ro"dll.,,,, _te mor. lIan 'h,... 11m.. 10....' Ihanlht b.., <aim
1Ka•• [)Ih" fl>d rnlleIF" • ".ody JO m.p1l. "'" tWa 10 thiN "rna bene,
"un ,h. lono "Urn bu•• ldl. r.... _mpllon ""IN moor<! ....n. ";d<,
.... ,." fo, diat'l 1>1,""" "lIh. r"ot O<Olm",y of pRtmt .te.m bulei"
,..,. ..~ "ompiM ,,, <Iidd po.... ,. the~..~O)' ~ """ .. p'" ""'...
"""'Pl,.d '" n""."" IYR.,"". lIl.h .. Ihl pi I~,blnl IIId opark..."llllln
.nl'n« flldc4 ...th ...,~~ , .

O~'''I .""'""'·'.riol Co_nIlQn~ dm.. ""'trob ...... uoed. ""n~
mltln& the n~d (", ....<1.01 <if",I" 1nl""Ctt""' , ,_••ry"'H lnadrq....'.,
bu' ""lup ttt"... ""(01""''''' .nd drl...blllly "'v.oIc"l to fl".et ,.'
qu"c"lC"t> r", "'''''''1 d, 1 "'l"'pmml. Speel..l kn l Ind nt.""""
on.m,n" ,. ",qUlt.d. 110 for _.,pUn' Cl',

H __..~ S,am bu ....wl} ,. abIf todup/lea .. I,m< ..lI<dul..
of dlael bUla In ..,...1 '''''''"Uc pi \llce. AU buSCI d."",...'ntN
"''''''-'<lory f'I"("'''''''« ,n term. or op,,,,,,,,,"1 ..r.ly l>Id PlO"'oF' com­
r"'l 0"" bu. p''''i<ltd .. il 'und'W<lnlnf;, .... lIkh ......rr..,"..," d,i••" by ,h.fl
p<lVo'e' tlbn f,o .. the """ npoJlll... Rille.. ,,,,."'-..\ on III< II""", bu...
IndlaIN' lI,gIl <kF"'uf Y5e[ OC'.pllnn! f", Ihn< "p<li",...uJ vdllC'kL

c.""p'... 'c ....., ..... Al1hoo&h nol oD ,h,,,,, In"oIIallo"" ""'_d .o.'y po­
l.nli,1 IlIrlhul< or In Eel:. I coo"JlO"I" plew,. demonMfllN '~Ol ""',n
l>uIn <all equal ",.4 po'(on...."'" u( d,~1 bula. an. b.... q, <:<>1fIOd<,obIy
qum., ,han ,h. d,....... 0... 1)"'11'10 WI.UI!>'" In ....I&hl Ihln ", n' d,ne!
........ pIanl •. ,AlthouC,..lllh,•• IY'I.".. ""n>~ ",OIe.poe< th.... d, I.. one
b,,, d.mon"..I<d th:u p<l$tn.., '''''''' ....,.j no' 1>< dl~ If l~' ,.ta1
,.",,,p',........ of the p".....pbn' "" lDc.ted ..~,dy. """th.. 'Ylfem rn<I

..I_.n '1'''''' ,....ui,.mmu ..lhl" the uhU"ll ...... «Imparl ....nl A<";!h
'(}\' o>'pe,,,,,o"I>1 dn'Iu, a P'" d.ll of ImpKlfOn. ,......k and n'IlIi~1tn.nc •
..., ..., "y II> (odd d.rnonorr>I""'.. h mull b< <mphl_nol. ho..... r. Ih.1
tl~ bu ,. wn....nrd 0<11)' r.. _In In ea,ly d...........I"'~ of f•••ba~
ly .nd poI.nuoi. ThO)' ... no! ",..p,.,duclion pro'o'y"",, and .....h '~

"""11 tl,,"nrll"'''' ....,.,Jd be rrquitrd bd"oo.....h pcw.. or"''''' m.>ld 1
tr~n<il IfId"" 'y 11&1'1II..4, fo, Iy."m loyo.n. nllibIJity I(}d OpmrlU\C «on(\/flY.



•
'<A""'" I... r~......'...II'''b.... ; I 00._1. With prOj1..I"" cnl"'~

0_ a'......, .. ' pt'nod, 'ho ruri _mpcloll of Ream b_, could boo in>­
I'f""ed onl. ~I Ii OlIly 52 percent l1'IOl'< than P'""""t dll:M:l UlIl0P-lnd·"
IerVIC•. ImpN"'_' in.he ""nsmQion oDd powaplan. 'fI'OWd be requited
10 achleoe IhD red...tloa. E....ll....ly, fUel (:OlI$Ilmptkln IlC>IlId be impRl"M
"",n Ills only 6 po'et.., aI(1Io thin pr• ..." die..ls.

Pot...1i&l I.. __ ""'0 on "". En\lul"", of "'<lm b...... ""'14 be
reduecd tIJn1flclnlly l>y doYdoPDI deantl b.."",,, ,11II by con•....,..... I_
flltl. Within '10'0 Y.''', p""'''' II..", bu. anltllo.... orco could be ~lICed

by 68 pcn:_'" and Ile plut NO. by 61 pm>enl. Efttllually, "'am but
emlalo.. of CO rnIIld be ..dw;ed by &8 poranl of pmom Iev,lI ...d lie
pI.. l !'lOx by 80 pn'Cm••

CONCLUSION

lbo CaUl",•• Slum SUI Pro,,"., .uccasfully adI~ III .,.JL 80lh the
missio<l • ..., ,Ilt OI..,.u.llQll 11'II)' appal UOO<1""""'., bill lit. ("""homont
of "..ny c.....-er...d pn..l. and publl<: .nlllla.' In ally d". _wry ben,..
r",..l.

se••m propulsion 11)'.,.... "'"ftC ,he Toni Illernl.e powe'I lyll_ to be
>ulbly "ppor1ed by ,he ""bill: "fl<. C""Hnlll!d ......oil lJId d••eIopmenl
" nJeft'''', If 001 fo, >tum ."""e, ,hen 10 I<1idmlu \11M. polllJble .It.......
In-ft. ThI< '" the "n1y way {OJ Insure 'ha. til< lIlllllnS "rnhIcuIa, .Ir poIhllicm
""n be c:c>tn<1M, If Inempl' .0 oontnll nisi... power oyoam. (Ill. Ac<e1er'
""on of 10*...",10.10" up deftloprncm Ip,,",," 10 be """"111M: m'''1
poeAJnl need. In Ol>CIfty. PublIC a..nda ha.e ,espomibilillol 'o ..ppon both
the technol<lI,Y and ,he ....u, Bula .... In a ..n... merely oy",bol",ofthe
nnely ofv.-Illck. tlta, could be"..a, (1OlIl nccdld I"""",plont ImprowanoltL

RECO\IMENDATIONS

Ittnklne cy,'e cnpne. _. fouDd '0 haft Inrib",a lba1 er. netd«1ln
...bl" t,.".!"",,,,,,,,. "nh flmhu dndopmonl. Jl"ft"'nl dfl*bocltl. tuClo u
hJch r.1 O<I""umplkm...n be e1l1rl"'''~ Ol colllid...bly ,educed. Ad....,.
••• ""'" or ....Jl.n. blll,n.. tan be d.....loped ia the futurl. The A_mbIy
O/TIoe of Rtx.rclo, lherof",c. rooommoneh lhoo rollO*lnf;'

I. Wc """""mend .ho continued nplon.1oIIl <Ii thl IbIlltlnc qoclo I:y
develOpnl an IJlI'lnll"" r", he..y du.y ""hid.. la I 1>ul• ....,...Il.nd de­
vdopml'n, pl'lJlf'lm

2. W. c.",1on 'hot mony ynJI <Ii plOWcsl"" Ind pmiltlnl .....~
wiJJ be needld '0 make Rankin< qodo po*C,pbnll tochnlcolly f..sible. Sud!
• prOP"'"~d contil, of 'ho followElI' elunaJu



,
(I) A f'onlal I"KIt on ,.~hnl<l! problerm icknlUitd by Ihe Cal.fua..

Sturn Bill PI,*", Oftd '''~r ptovaltll,
(ll 'ilfftlQtl dull".~.ndbench teulJIf;, ...111 .. tlu.n uudles

'nd de_raUI"U.
OJ bpl"..d"n of both 'utblnl,lId ,te;p""",I...u~d.".boause

II If oot yel cl~...r whkh r<W1Il .....palo. fOr h"'Y-du'y. "OfHnd.." .dud"­
(~) Use of,1I< '....."'h """It OR Rookl... cyckcomponenlllJ>ll ryo.

,.... e""on'ly ~eol by Ih. EIlvirol\nlftllll Pro~tlM Arney rbl..,lf>.
rnotl~ IpplkatloP.

P) I'uHdin... no k~ <han S;oo million ovtr' r""r-yur period.
J. If 'h. lboo1: dovelOplllf-Dl p/IaM de.dy lndJcJta tho potenlloJ "r liIiI

alt...... , em, .... ",comrntnd dIll 'he fed....l SO"',......o, ","h 1M poll<)'
declllo Illal wUl be '.qalreel 10 I~hi<". Ih. ,eality of.",. emilsion ....hides
fOf IlIIwo "eu, IrIdudlna lutornol>lla. nuck. and ""MI.

4. W. ,,,oow,, 011 ,Ute 10,,01110'" to IOIIml> C.uronla', I.."" by co'"
\ii,le,lrc the need for mort•• AlPpem II. "",abl. alt .."". propul 0).......

IJ d.-dopa!. s...... _d could be Nd.-l by lhe f..uo..tna ,!" fold.
10,1.. JlIOIllm

(I) F..".bli'" low .~ -...h,d. «l"n~alloa p"llJam, lIlll 111M
"",pillion 1)'.1."", by '~r doanJlnell'nd pnfOffllallCC.

(2) A.I mon.. of pobllc policy "",oil. l"""nu.... 1UdI II "'l>Jld1eo
01 ,n ,elid" '0 hu')' dUly hl<Ie u.." Fo, pu.chuln.low CIfl ..... ne..
••hld.., "reClaDY beau udl ,,",,-la "'"Y be 1..llable only "' p.ntium
p,Jc<t.

(ll UiWal. moro stnI!ol"01 iota'Y dUly odllt;lo .....ll:IOn " ..Ib,d.
f.. wllln 11m when ....n 11 11... .,....l1Ib1<. ofl•• noel 01"'",liIloal
r...tboilly b d.mo..."a.ed IlId 10 ",,<Sion ..peri..... b nJkI.'ed.

PROJECT HISTORY

1110 Cobf"""" SliCe ",""",bl)"ubmlued ".ranllppllc:allon In ,h. Urban
r.w. Tfln'p"'lllI"" rlldtll!rll"",lIon (UMTA) of lhc U.s. o.pll1mon, of
Tran,,,omnon On Ue.embe' n. 1%8, ...klnJ FfIfl<b to d.monMme a.nd
lOOC ECE.)'1I ...... ln cary~. ThillppIlcotloa _ opprn..d nn fe"'UI'Y 17.
1969, mal,", 'hi' cho nm nu)or ,-.<11 Ifln' nud. '0 I MI,"Iq:blICIft

'""".
QuaI,fled ""pplletl nf ECE .1)'1I...... w.,. sou"', by m..... of I ReqU<tl

For Plo""",l d on M.y I, 19b9. R.p1~ f'om porOfl'1II ",pp/im ' ......Iod
,.... ECE 'yII.n 'If ffOnl bem••VIlllb1< olT-daHheIF. would ,"quire
"'en.1ft ....."""nllf d"doprnen' befn.. any do_Itltlon COOIld bo
...heduled With .. ktlflwledF. tho prOll\Ull WI' ,attuc:.uJel! In !""orid.
II .... and funds f'" "-kIpmoll1W_ pnlpoAb 11I.,0 till...,.

0.. Sopl.mbor 20, 1%9. I ponel orel.lu ul"',Uappu!ft'erl by thl A.......



•
hi)' ICIec,ed'~ woe '"'" quolilltld .r ndon.

Th•••11'&1 _k of d....nln. lrod de¥Clo '11_ Utam """,.r 1)'~.1111

bop" ,11 ,he 511fl'1'1 of nil"'••"'" e<:mtn<ll III I"no, 1970. Elm .,..tem
....del pai,ed \II'I,1t. I tnnlll dlmkt .. follow>.

I. Will,.", M. BIObNc A AIlO(UICl, Berktlloy,C&Iifo",io \II'Ilh nripb<>r"'B
..... med><onlro C""I Tramit OIIltkl (AC Trmsn) ha~1t...d In
OUlalld.

2. 1.a.J Nul"." Corpon,JoD, Reno, ~I wilh ,he SoD F....dsa> Munl.
cl~ R,U_r(S.F. 1>1 1).

3. Stc.m!'own Syol \SI'S). Son Dqo.C.hfOln......lth "..,by SauLh-
.rn c.llr"," .. Rapid T"mll Ohlllc1 (SCRTO) III I..ol A"",lu.

0.....11 dl_IMI" WU pmnded by 11\.0 Autmbl)' 0lTi00 of R<lemll. Thh
om.:c _ ......"" by two .)'i, ""'", nr..... The rll1l""l1 Sclontil'l<
Analr. CU'p(H'''<.>rI ISACI p n' r«eUdl lim> in San F'lnClIro,
\I'tllth _ 10 Idmlnltm ,II. poj«l 011 I dlUy bali"oolMlucl ...b1ic lJ\d
poUlin IlllllMSt ...-wyo Ind """" auk"'l "r I docum••""')' moIion
piclU", The ""ond _ In'.....II(I l R...."'h • T..hnololY C<nl""ltlon
(lIlAn.• W..hlnl'''''. O.c, 111m. which was 10 monllOl "'d '.p"" tetho""
~ Ind ••,Jul'e bus pafo"nllllCe Ih,""" I /ield office 10 Sa" Ramon,
.::.hr ".U)' ~opu..... mad. pro;.et m.na.., "" SAC and Roy Ror.nllJ
ba:1omo 1"0'.'" ,,,,hnl.,.1 "'1\01'" r.. IR"'T. Tho.. ,.,.lI'''' ........" '.p,e­
.. ,,'cd Ih.......obly 00. .11 ...."." IIr .drallllll'allun, ",""d,,>I,loa .nd .....1..·
I,.,n.

AC Tnruil .nd S('R ro ""n'nllu'..! Ial. madoJ ..,..lIes 10 be '.'ror.,ed
10 lI..m po..... Lo.. 101",... (..,nhhod ," OWd b nd "".... 'pIaa' rot loa..
'0 S.F. Munl. ThI/ Ba~ Am Ed.... loo".1 Ttl.,..; .u.xu.uo", "OED, In
Son f"mClKo, ....... to<;tod to fUm 1"0""'" acti,," f"""",,., etru.Ion.......
l..rrd and ',,",""cJ "" ,he c."r.........." Rnourca Boo'd. The C.IIf,~nla

I1I,h...y P:"'<ll mn......d lUund 1..01. end po,(oc,no<! mo,or "'",oe, ..r.,~
al.,,,,,,,,,,n.. SU~I"'" 01.., ....1 ptovodtd by the ......mbly RvJn Com... lu,...
...n'. Ih. "'nd,,,,, c......oI-. om••• Di,;_ nf " .._yo. Dopen"",n' nf Pub­
10: Ibllh .nJ Ih' orr",. ollnsuuar:<:. Du".. <po<:iaJ """"',,",.IIons. ....·
~ ...... pr....,~tol b~ 1).('. Tf&IUlI and ,h. So«.""""n TtalUil ",,,'Iu>rity.

WItham 8<ob<.'1:k &r."'-'tft ..... ,h. nell 10 oomplr ... NuJll,km lOb'•
• nd Iu'" • "um bll, "1'"1>U""'1. .. Sopt.mbef, 1971. Thlt buo ...... ddl..,ed
In "'C Til...' na Soplombo, n. I'" I Thc lear ltUIIlI.Uon wu nlS' """OI,ed
la )oa"ory, 197: and dol'vt,,~ to Sa. F.. tICIIc<> "" J.uy 20. 191:!.. St.....
Pow.. Sy"."", oon.pIr'ed lno,"lbllon '" M...h, 19111J1d b,"".' 'he bIa
'n Lnlo ......."'. na ........11. 1911.

In addll"'" ", panlClpoli"l: '" '''I'..."n, tCOling IIIll lIN, 'riolo, ,,,"-,
"'po'la....uJ ...h,d•• '0"" "'."'..... lIllwo rtIlljor ""_1",110".

Tho B'~.-AC TtI",.t <l"m bw_. """,,,,,ma,N., .....Ilhinatnn. D.C.
tin No••mbft 11. I'UI, ill <oaJ,,'I(_ ...,lb I Sl..m Bu. S~mpDtl"m 'PO'"
_.d h~ lIMT....nd Iht U.s. Dcl'""""'ftl or T..Mpoflillan. Dunne ;11111)"



,
,n the ,.. ,loin', ap"ol, till OrR moo<1'll _ b... lnIwdcd lIIOI0 tits" 75
mlln and Clrntd .... ,Iy SOO people in s!lowI",1O 0.,,"""""" of T'lNpon.
IKIfI oflKA1l. ""''''Mti of COOIl" Ind 'Ympooi~mpnl"

On April 26, '912, llJ thrft JtnlD bII.......... 4.momtl1l'« lIdoro ....",.
bfn of ,he elmornll Lo l1.... In s..:...mol1ln.

FlnlllCIIUy. ,Ill or 1plflllpplleillon rcquued S-SO,ooo. Thl. llawe
proffil 10 be iI>I<lfqual• .,,4 CaUrorn...... ~p1lC1don for added f....b
whl<h 'IINO wbooqucndy Ipptcvcd. Al 1M end of the pl0J1&l'l. r.detal f....to
tOliled SZ.2~.52S. Loc~ eom<lbu_ of ,bout $S.7 mUlIOll_.. ...Ie 10
.... 1"<>"0;1 by rhe su'., ,hot ,....., dlllnctt, ..4 by n.. .1)'''''' "".trsctOtl.
Thus. ,1<. 10,"1 ",,*,,' ..., _ Ippmxl""".ly sa miIlioII. Tho "'Iat ohlre
WU <he~ oontrihulion made by the I)'Jltm contl3C101S. IPPl'Qdm:noly
SB ",.lion.

TECHNICAL EXPERIENCE

I.,root.to...
Durin. ,h••xpnlm<mal ".,10<1. lh< thr•• e"n,,"","" ..... tIlCOU,qed 10

«--dOl' their 0_ de<i&IIlPl"OKhc't. E.och ,.nda. 0DIUld.m1 Or Implemented
mo,. lJt.oll ,,, d..... ""'"" bc!l.n\~ lhe p",,"el Rtdproeo'"lll.'uury mil
lu,lIi"" .n fU<hod p<olllnlnl'Y bo1>clI tal 01..... " numbe' o(worbna
fluid. <JIll drift ".'<1 ....r.....mlnnl. Seo.ral ..,lallonl "f CGJ\lrolsysl......
lulUl&ry dri,,", feed pl..n", and b",,,,," wen, "nlO 11\ 6PO"'" Junk pile
Iotforo .ohkla bra llflInllo..li,

Tho ~",I IIJI" Nd ., f.. lU'•• in COJIIfIKIIl. AU "-' WlI« .. 11>0
workln, n".... All Fn '.d ".Im In f""cd-drclllilion. co"ti/lUOOlS-
toil rubulll lin... FIICfIlOtl, SIU'" 'O"'pctll"'O conlrol ..... by the ~~"",,I'

IIU'," prioopl. In whlth ,upplttnenlltl WlI.., b InJOC1<d lnlO 11>0 wpedta'OI
.. Rqulr<d, ('ond.nlirll ..... by fon-<O<>lod, /lnn..:! lUbull• ...,..t-. WhIle.
_101) of II'lwd flld, fOI)' be lIled. No. I d,...1wos ..Ioctod beau>e il wu
,lie ".nd..d fu.1 0(,,,,, lndullry

90<..... ""'" "II .n Impo".n, '"<1or. tmII)' ,echnlCal compr1lmllu hill to
"" II:coprod. A. In ""redl.... t, """,lI>C1'CIIlIy Inll.blc mulll·,.lla ""lOmIlil:
UMqUC «'fInll., Il.nlmial<lo, ...." uoed, ....... IhC>llah lh(toO """ftfl .........
'101 p ....lohod 10 ....m ."pcoder•. A~od cu,..,(J _1IKd in ,h. pblon
."1' In".1d of tb" """0 d,frocuh bu, m..d! """. offldent n;!lblc c"'-<lff
'ype.. Tho: ma,n ..pondIti .... r. uled 10 d...... 1OCeIIO,1oI11 \dlo. Jlrb",,~
mo•••m._t _11><Hk ",r. kno On.Io"","1II of ....in. rCla,dilll";lb I
piIlon oIlhoup d,,"bl by"". in !Ius 1"01"1'1. C"",p1., •
.."....,iDn rely, on 11>0 <>I/w' luod. wu I m...dlt<»y ,equl .......nt...lIkll
III ...",do.. me, ..ri<factorily



:;)01'''' ......"~I......
"'Ill..., fll 8,obed: A "-<l.IO" 1loo Ilnlbed oyllom ........ \I\I1«I_th

ul ,II< ."'Oml1l. ''''''\<,"'bo! §letm ""'o.. 'oll ...d compDUnd~~IS.,...,n plloum
"".llld <le>'olopcd 0.,1.. , hy o...blo .nd 1lelJ.., The UUm ll""""'" .nd Iu.
.u,,,"'"u, ......",,10 .'''0 """,,,,ad III .1It <"line .....put ...... , J1 til< "''',
... k,1t o,h., <yore'" .1....... " "'0,.1""".<1 Im.lIh,ps undo, tho ""0' .. .Il,own
.. F-'rulf I. AlI ...cturrf.lId ....,h.-y ""." ....... 1>01, d'M-.. r""" pulky:> OIl

,'''' r<><W1l1l .nd or •• 0"""" ClImhhlfl, C""kntoI filii wore ,omuuly
d"v"" b) hydroulic "",I"" .. The I''''''''............. I o....spla, model Ill"
...,Ib ,.... IpetoJ 1",'1'" ~" ••"'.' .,a., ..bich Ioctod up Inlo 11:,.,;, d,I~.,
18 rn.p.ll

Il<o"".~·. "urn ,"" .... of .h. woll",,_U, klrtaloCl'cuIiIl ....
•ypo, " .... .abou, on " .. milo 01 tnuII d'"nlIIe.. ,ubioll wIXh Is sl1!JWT1
,.".11<>;1 In F,su'. 1. lLIh IUFnll.1 In<! ax,>! btl,..., flrinJlS "",. upl",.d .
....Ih Ih. (ormt, ylcldr"l be,,,,, ,."..)c. bill,. e"..r'IU~h.... TbI bw.... loI1Od
I ""Ill' ."·"UMIJ"I lunle .....tIl ."omOlI, ...had"l lII>OI1I fou, llQl\y
.,.,. I•••h, orr. lJlO. I".. I". Illd hlP nre.

Ilo<>bcd', ndct h><l ,"'. d""bIrllClinf; C)lmdel., C<>mp:lund ..~

..."" ..., 'th On< hill!> 1"".""''' ryUndc, .xhoulllni ''''0 1M> Iow'pr...·u,. "ylmJ'f" A> ." capod,cnl.' 1I<"II·",..."ibl. n"IN nal."ff volve FIf ..
u..d. By pbctnllhe I)'>l.m cumpo<!<rl'. '" .Jtkr'lII ,,,,,ceo, Ih. 011&...,1 .
"'I Qp>o;r'y ro, SI pa._........ m.lI..d. .lie TIl",,,'1 co>oh ...u. 1%11
(_r.1 \010'0" bw. """ h. Iik. III ol!w!' hidfll" tltio prl'p1lm, wu ol.O feo!
h",. Ind 102 lIIdlc:> ...,.., W'to9llJlJ be " 21.000 au! 22,000 "",,"dl \lll-
lodell,

Ua' M.rl.... Curpon"o". The Lal !)'llem dllT.,1d Jlrik'nl!Y from ,he
ulhot ",'" iii ,t> " ..Of. IlUb~,. I, .. u~Dd'1 AU ""'JO' compononu.f'
pb;:1d;n lIN: e"It".. oonpaMmlnl. r..kh hid lo be cnll'l"'d I" occom...hl.
lh. lIe"on ,....,.IL" o...,nJll'~"on .nd 'tS I ' .nd. !he,.by. 'educod ,he
"ol.n>! ""kns ""!'"""'Y by n... pI'MOJOri. t MOl .... "'pplled lheW .......
I<nO Gen.... M~f('" b...

Le.. M, '01" "'~m FII.""'" (...wld ...d>oJ 0.1110 orhOl wmbwdon
p"" 'h" ,h" .ube I'wldlo.l~<k~1opooc1ll. tlIllypo...rburans
....,. " 'nc!ud"'8 vll"'"zon•• merh."..,.1 " ..~' ond II• ..om,.."•.
...,,10 'he 1.0"., n"Jlly lWupcod

n.••clod< ,p~." to he ,he 0 ... '" .....<0')' 10 bo! IW<C1!IIfull/ p"'ll"ll....
by I " •• m lu,h,,,"_ n.. ""!d' ".I!" ,,",,,,I.. lurbl". WlIUn>U. W1lh I wh..l
d.."..,,, ar 3_' ("'h... .of! 101"." II 1uJIl1pl<'d••p 10 65.000 •.p..... 11....
" ....11on """'1 of ~. lo 1 "'''noaod ,he IU'b."" 'h",,," III AU,_ Hr-7,",
r""'..peed 'ur...... ,!l: IlI~lnwion In ~,. ,••r uk 1ol0011"JUl..t1.. a1Jo we..
d""'a r,,,,,, ,he ,,,,,,,d ,.d""'", Filbolc, ond"dlnllIo. rfCd ....1.' pump. Iwo
.,",den.." (,n, Ind bu'll" blOW'tf FlJIl'.' lind ~ ""'.. tlI. FlICr:al IlllllF'"
",.", lir Ih" po...."""m ..." III 1n1ol.u...1....1Ul lb. dmom.l1Jlio" b...



"
~I~.", Pu...., SY'II~,n.. Inc. 11>0 SPS po....'p1In1 featured .....qollDlle••

Ihwbl•...:ur.. (OmPJ"'."".""""". ""Ib't. lit.."' ......oha!.,j bo,wtcn 1ho
,_ ••"""""'" m ,et"1'lltk>n ..I' by r1"lII,"lIel (ubul., boil .
","h IlJI .ddilional ao<llon for !he mt.,-II. oe pnbutlJl&. Tbt Slum p
... tor, u;oondn....dlariel ud ..... «MMknoer IDcIle41n tlle nar ....
p.w """'pm"I...nl, wllkh ..... ",lIli"" .,11>0 ~rll\ce of n.... ,.ar WII (01
.......1"... Tho••ddhklnol tl\1I"",,.1I ...... locAted lUIdn the bll" illSl
betIlnd \he f"",' u.k. l~ulJ'" COlllpllflmu In SCRTU'II%ll f1Ol1dll. ~
... shown In Apra 5 Ind /l.

or ,h. III,. bu.... Ilk SPSblOS ..... ,h. only one to pl'lWldo lir COndlllO,.
("tlllll r.'lln the """,no! I.."""""",,,, I GM<AIlllon s..,... V. Ind--"","
.... lUI uIf. Two .puflatllnn.....1lo111 -.. air""" 10 b<rw:h 'n', but
wc,. laid nld. when limo did nOI permll d I.p~l. One Illompu,d Inn<>-
..'WI, w.. ,h. _ 0>1 "'flni.oly &1. "" fT 001 lIkh .,Oll/d alI_
...... -reed coNml '.',,""", II"'onll,. oat.... ""'lit bei"l <OIldoctwt 10 hi&h
,Iomnol .:l'klm<y. ""Ill"'" Wemp' _ ,he .1.m1..tion of on k1brteanlJ In
th. ".1UIl ')'hllllol_ whl<h ....... 01 ..."d tho probl.... of uP .any.... IUI(l1b<
~t ....dboll...

So'o'y. C,mpl~. clJlCf"lolIaI ..f~y "'to • finn '''I''Ir",*" with ..",oil­
IIncc.ndQlnlrol .... rdlcd lhr~.1Il1 J>h-s, oudI aI d....n ,""""'. Lobo'"D<)1
pr~of.c"u"ltnd lrequmc In_11,,,, ;....1101\1. Tho follo";nl Crll.ria .... ,•.""",

I, T".",. tIIm bl. 01 uplooi wookl", lll:l<b ....", not I'"lmnUd.
l. $lUI c"'" "'n" dnl d '" be lob".Il'ty non<l.p1"""••
J, StomJ ..r.cy l1mlcln. d..lcu ....,. ustd h u pICJSU'.llld '.m~

cu,.lb,1! nriI 1n IMlIllomo,J( flC&l1l COl ",",,,vi (!mdtt. ..
well u .t..,y .

4 Urnl''''I mor ppb.d 10 ",,,,en' I<:ddtnlll up.nde. (>fC,.
opcod,...

S. flo ........, ...'" Ptluu.d Co flUp rlld no.. In lhc .....c or ...lllon
rd", .

6, Onv", cool/oil we,. IilOpln..d Ind m.!. u Iimlluu pooribl< co 111_
rOf' wn,,",d d...... <uL:lI.

In llut _eel. lo,.. pt...,'u" ...... 1lI ....,. "'" "",mined fco, It..",
gc:n... llon hkh olllnlnl1<'d tIly pouiboliCy of, SIOdden uplou....,._ of

,'''' bu'l..• '1)' mn, ...'. A ttbomdy ..noll_", of $lnm ud ~1.. 1t
onnflnod '0 t 101\1 ""Uod ImlCh of cub,nl" ""OW" I" FiiU'" S.On, n""'bet
of oem.."" lube r.;ln,OlI did ....u, 1rI1b....,,,,,rimencl! ..am F"""lOts,
bul lhey ",...cd!c> be Incon_ fll/w, l/un hwonb.

11« or p>d _ ... "'lCtle< ."d ..,dill --."lu..\On"'''' hy oy"''''
vnldon. , "",.n'~ IIn.,d Inti or lIl'" ')I'IlO"" ...ujuJpd 10 1Ic slmiIlf
10 ,hli of IwbillOl, tvhi<h II... II,. qwrruu. or flId bcrnod In tom-

INr.I"'t ""UllillII frI(II'" bIodt.



" It,....... ft>nl ....~. I...... ,"um puw<rtd ""hlda Ir~ <Ipablf 0{ 0Cl.w,~

ur .,. <t\Iu.. u ..d ""riun""". .of b...es lIO......d by .,~qllndcrd_1 ....
ll''''''- ....m II" ......"ul~ "",~Iy d"pIlC''''. '0 ,he ..!nul'. lim' ...hed"le.
,..,"..-.cd by dlc'>el pow<'t dun~1 ..,.'In,,,,, ~l'I"r .""'"

11«".. 'OfqU...on"l1er '''">m,III""" ""f' "ltd. \/I". w'lllal. "t'P"'"
1.,."ly III \.ou OIl_IF '" ,bt r,\OOI'lbio 100que IiJr IIi&b .lall ""quo.rod
pole"uol ,"••fdlnl,ff",' "'...., ... , In "<Uti "'II'>D.

F............ s...,flr ,nto _. mod. <If nltoull .....1_ of dleotl .""
<Ieom ""sn. by tltt c.nr..nil AI. RilOOIIr~<I 801111 Rosull, ronOr .. Ih.t'lho
Eel! Cli ~u<. 10:1... rxlml" .m"'"........... ,I"",p "'" ....m b..... ron-
n"ned lflClntly IIWI. fu,1 All Ol.lm b<PeI ...., Ih. 1975 Cal,f",,," lin>')'

duty Id. OIlndl/d....ludIl",,~ u.bon~ cmIAoiom '"~ 15 .,..IN
pt. br:lb hol'Wp<J'IC' hou, (b~_plhr) and ~dn'Clrbo", ,rod nlll.,.." olti<ln
mmbloeJ 10 S IflBa pt, bllprhr While dleld bUIUI..<d OMit)' ... ' .... CO
'0'1""'''''''11, noll< ell"" <I_ ,. ",.. 'lnllho: oomb,ned lie Ind l'l0. IIn"u.

\\'bm rhe ,lu"ell .en", bus on.«>~ed 10 • C<lrrpoMIIl of tho: de_
.1,...1 tn.. '''"' dolJ,lht l1am .... produ«d JO..s pe,cen. I... CO.tId 86.0
paean 10.. HC Inll NO,. Of &pK,,1 "".'0lI WUI '14.0 ..."'tn, , .....:, "'1'°2 ...;",d'" "" 'be .(..nal ".Im bu•. r .." ......... do... wI.h , ....
dYnlmom.w. wI,h .mWIo mpled durl.ol 1.1 ..p>~. ".""y.",,,. mod..
or opud Ind !<>od. Thn proced does nOl ....... Ill) .oad Iood ............
dunn. oomplinl- bu. "I_nll from bolle, Inll bum., 10 "old • ~••n ",><I
~'"'" _., ""V""" III 11..

An ...,umont In m><I nh Num~. 0". d 1 rOll1. Wilh plOpa
'~""""'l,eombu,n.oa Is vlnlllllly _.1aL Durio. , U>&. omo!<. opocl,y
n"'obe" lI,niI., '0 lho, or ...n......,,' d d,...15,..,lh '.>dirp I""."
.Hy of 0 ,hroe J"'fU'" ..c.'" roo "' <>1 obibIc >tOOk. wilen load.
wu pd. 1Ip.1 o<Ior1 lrlfll....call or pi Ill1bone G' .1"1 ...~ne ~""w
.... ,. ~'"ltllmUoo••d.

'(Ii.... 1ne (,h[OIn .. lli~h v /'I.IOI ",>de IlI1YeYO Qf _nd 1.,.1> ""<I,
InIOII< 'h. boua. Inc! In lbe ,·Atld au,we ...........n"""l nu.. 1)'.... 01
leol ....or. """d",.<0.1 n..." dll ..·by. fuD ,h,n" It. "''''''~.",od,nl .t.ll.ltId
'h"d.;o,,,,,,,.

Tal ,aoln , .. h, ,h. r",m ...- de;:Obcl ,tlId,lIp, ..h<:h 10.. l),ml"'''IY•
........, .. ur""'''d-pn""". l.-eh.. "Ioc>rilhm", IICaI<! I. uot:d; til...., • ,td...,,,,,,
OJ' 'h,~ 11..'1""11 """..pond. '0 • 50 prr«:rI' ,""""lion of_nil 1t..IL

I>u"", d,; ••-hy '<lII'. ,he ~W.I'" "um lor...... 2.S '0 10 <lcdbclo below
"eooI, >l • dllIl""" ..:' ~ r.. l hi ,. tII.q-uoelai ".UtI bUlln >!sluiIIM
.,(l1>...d. 'n" '0 I~ dOClb belnw ,h. quoe'.'1 doe>rl'l."<d On 'he
",h.. "'Ad, lAt."" unci l¢\o<b "",.II,nl1l, '" h....., Ihon lb. d'ewl......111
lhe '~""r"'A "r.ho I.,... , .....11. 1m ,It. e<t>bod pc>W<fplull I.II11""n.

1''''' Le• •y".", 'mI' I<'d • h.lp. f,..quenqo _nd .h•.-<I.". 01 ,..b1nH..



"h h Il'""blc. ""we>~, 11'11' n, ..mUlled Ind rtilill<d ..,und ~1Id. of'I......
h.d~_ """" "'ibr' tlan d",.cl" .In br t<oiluced by ledlnlq_ ""'"" ..""....rill
n, II> ,,,,t... prK1IC<,

.',,", .....""'~lpIOO". Slum h"..,.~ ""I)' hiP ruel """""'pilOn The ,,"JI

"ruDe n..l ,n,lea&" "f rhe Brobeck P"'"'" plan! _ J..'i mil<ot p'" pilon ("'PIll
11 30 m.p.h .. ",M,. d'ooel bu< a" "" ~ 1to ,1_ II mPi .."dn lh..."'"
<011<)111001. O\l,ln ,UllI .."p-and roule o;olldlllOn>, "eam ru,l ..,.. of
0.6 '" I.l "'PI llOled cont;ll,ed ""til d'tlotl ,oleo nf 3.02 10 j.611 "'PC
1111, rom .......",,"'''''' .... al!llll hlr,h, Willi 11.,.m 1)'>10_ ...... 3.1 lu ••7
pilon. lift bot",. <OfI1porod wilh d1ae1l1l''''' 010.5 10 0.65 pilon pu bout

Opo<nhlO;t: '.""11... Dri... conrrnll on &11 .._ fth",1n ....'" l"nlll.
10 , ...... "" ,,.. di ' '01,,1> bero,. eoowtlMlln. n.... .01111011 'ndudcd I fOOl
lhfOUI',.1r bnlt. " ..<11. Ind fo.....,d.....u'rtiI .............1«!Of It>'cr. In addi·
lion to lh' ",igln.' p""d I""",,,,,,,,n. I lXhome.., Ind I ,'••m pt.....,.
P"F ""'Ie ,"duded tiona "",I> 'ndlQ'''- bahto "PI'f~ln. PO_'plan' co:>di·,Iu"..nd ,..Iplml F"'ClbIml..

AU fIn·up p'ocod.........'e con,rollod f,orn the d,I...', ..u .. StIff",""",
"urn to ...n tloe uponlk, _ ......bl ..... thin I rmnull f,om. ~old .." ....
00. 1Il'htl<- .~,.rul _rm-tIp of tho ""I'"nd., "Guircd In add,e""",I'_'I> n...
tIll""'.. I", >yI,enu .."h '''''lp,.,.~tO''. til< !..ell ,"'...... _101_ ... JOOIl

• ilum ""U rad~. Allthroc 'telm 'l'1l.ml Iud to be drlYftl fa I f." bl"'ko
bef... th' rom. "Yllem ruohed Pl"P"f tempeR''''.....d _"""Um POW"
..... Inilllll., 0",. ell< po_tp!lnl II hoi. bowc.. t, It milly be rr".ned with·
,n .....!tor !,f l~","<h, ••m If,... " I• ...., 01 }(l m",,,, ..,

Allhoop III th'oc po...., 1Iy>, .... employed eund........ fot ,...1)' of
WI,e" non. "" • comrlle'.I~ -=-led "Y...m, By ",url> of ,.h.f ""I , •...,••
""m ... Iu"" CUIIId be ..I...od wwIn """,10011 cond,tlo", 011 • ""t day, Tb¢
nJl'1tW J(lal _ •• 10u''''1 ,.n.. It I.... 'Gullto I n""nIl dI~'.operlllo.. flit
d,,,,", bulO:i. In pIX'Io<", ""-.-." .11"..", bu," 1OIn.,lm.. r.n dIore o'lhis
.._I, bon...., ..r "nr......lbl. """de....' rnoonu,. """,flpJ,.'Ion. fllrobe<:k
."" S/'SJ ...1 "",lOll. of JI""lrk,..,,e tu,bm. opeDUrc opeed ll.u<).

Wu,e "".t "'J.... fm'" • RInk''''' cy<1e pownpllnelllprwodibly I'e.,.,
,,,",, ehot "I un.,,,,,1 ,,,,"""',I0Il enll"" .)'It....... 1.1 ..... Cl)lIlOd... tion. ther.·
r... , ...... ,J.en '" d"o<Hn, h•• , no.. I ....~ f...", th. pll""".r ',"n!",rtm.n'
Ind bylt."do",

U,Iou ~'" '''& .y.1-. D.m"l'hc pIOJO<1, dine! Ind "um bIo~ ...." filled
.." h f"l,'.!Ilo "••"".1II:n1.l fo< me....rinllnd ' wn." ""mbet of fth L,.
lJId lOut. d"lKlm,,1CI. Urb.o.n bioI ,""t6 ,. Ihm elpenmmllUy d" ....
Wltb" _ane ball... poyload of 4,SOO I'O"nllo, rrp<ften11011 ponbllood or
30 po........, ScveDI 'Yl'"' of drw,n. cycle> .0<:oWlecnd by uri> lod luI>-
ulbln InN. we .. 'herrb. ,d~nlJfled .od uled U I b.... fo' I "n. bIB





"....y .nd .... pon:~n( .,ltd. On AUiUll 25. ~ ..rilll Ill. Ia•• uy of "",blo:
....,~. ,he "Urn tUrbine bIu Inomplcd ,..... IO<IIId nIps ",lb rug load....J
1.... I ron bolt on IM<:omhllSlion .. W- on. r.-I)' d"""1 rwh 'ralTlc.
Thn ...... ,ho only op""'"",o.l prallkrn dun"l deY<o 11I)'1 of .",.n... <t;VI(:O,
100 'h. b\I> .....'nw 10 tho bam un<LullJ own pooteI.

0111. "'U' IWO oocuons.onoo .,Ilh. oimulatfd ,,"yl,*, "r I,SOO pounds
...d on._ ..,,11 Of puoen"l1. tho buI wcu..r"Uy ,.... ,Ied tho s.:..
montO S"...., 10 ""'k" Indud.. San F"'ncioco·.....peol 001 • ..-1. of 16
lIId 19 per_ttl!. Undtrseonnc III ""llvely t",,'ble'(181 IImt In Son frln.:,ICO,
tho il••m bu...... drhtnl f,om San f ....cueo 10 Rrflu lIIllkr Itt l>Wn 1"'"'"' 00
Aupl 31 .nd Stplcmbe, I, lrllYdla,2JO mllH ....u lilt SOoIlI Nevadl w1!b­
QU' "'*" 1"',01>10"''' o..rtnl Its lItitf nposu.... ,,,",.f.. ro, tho bu. provided
..rly lndl.. ,,,,,,, of ,hot pol,en"., fo' bJab lIJ"'om rehlblllly. 10 "SI''' """"lis
u( "P""1I('" Iince Jo""'I)' ••hll b... u •••lod 3.900 miles.

SCIITO. DJrin. ,I. n", WCII!1r or ""bli<" ..ma. !hI SCRTD >lC&IIl but
...........'.red nUm<JoU' dtrl\l;ullla. I.. f"" tWO dlyt of ""....plod ""bile:
...'ricc l>n Scp""'''''' S .nd ti ".,. ,lInned. beau... boh """t.d "" tho
rombulll<" .11 fu ....mbly.nd r mKbllillm '" "'e.,11 pump r,~od. On
SeplrlnlIC' 7. lbe hu.ernorod publIC ,,,'. bu. il romplo'od ocdy I o.....w.y
'rip of 7.l milo. boc,...... JIllUoy dipped ""hidl ",.venl.d 11M f.n from lun>
'"I \ndd. lb. boll... On Sol"embe. 3 .•1\< bu. '"' ...,hdr.tWn from I"'blic
..r~ ..hen. boll., I..k ..... deoo",od, ho.....".."', bill ".velod 1l611Ul..
00 September II durlns "",f"[I''''lI<o lett,... IUIul"'e boll.. l<ak del.,lotl'eo,l

An., ,lI< bus <no ,owed 10 Son Dl<r>'od ,h. I.p&lfed boik, w., "..'>lIN.
'h< bu. ~."'~ 10 1.01 Aopl.. 00 S.",tmbel 2J aDd ...."l.rod publIC ..,.
rice on Sopumbor 29, opel'l""''''' W~ohlnIli<llllen<d.It ~mple"d• Nee....
fill IS....u. rnund lnp ..llh ." wndl''''''.... "pe,.donal.Dd fa...roble per_
farmOBco. "ce", for I 10010 bollny 1."nImI whkh ...UI<d I 27 ....lnul.
dell)'. Th. bus 11I.,.by ..,mpl..od III ..~ond nd 101' d.y or public """ce,
........... Wndo< Ind n.., 01"'1>'''' c<IfIl1lCl. uplrod on Sept<lflb<r.lll. I.. S.S
_,h. ,hlC' March. thb bu.loaFd 1,D01 ro.d mlIol.

PUBLIC ATIlTlJOES

P.o" of 11M projec, ""'""n Involved .-rInl publlo olld....I""in.
and ICC'prlnco of ....... pro""llion 'Y"....... l1IC llIltudu or fou, ,,""pl
...... 'U,voyM lito ~roI pllblic. d"'.llnd atum bus nd.... ,,.noll dllUk.'
....olgol1lnd ....m bu. dri_..

C ""'1 olli..."" _,.. Three IfIIVq'1 CIII'Iduo,.d by ,he Su~y R.·
..,...h Ceo'e.. or ,lot U,"••nity of CalJf",,,1a "' Ilo'koley and .1 los ""..101
.... ,. d d '0 m........ ""blle 0ClIIC<m .bout palkah"" .nd ,bo~ for
.11.mol ''''",portillon .I)'1I01M_ 51 ...... ,d rl'Ojl<lillln ...rveyl ...... oon-
"",",.d In Lo. All."'. C""nly ItI Octobc1" .nd s,,'<fIIW 1'nO ..Ill In Iolll<b





"
"""..""". wauld u.....' ""nate" p0,,,..... 'b ....l About 5<I'IlIkl ytS, 12.S'.IIo
",ll "" ond " ....lb." "" no 111"0'00 Wben DUd If thoy though' "n", bob...
_Id help rod,," u pollution, hc ...._. only~ I:IIcl " ..0.1 deo! ond!7'J,
Wd II wollld holp I<lme. !luI _boo, 504,. bdJt'tod I( W'Quld 1>0 of hnle lodp.

If ,I ...", b..... "'ero ...llablo olily 01. hifbct pnCl,hlndb<'l•• how ","ell
would ".!\SIt rnanlll!"rs poy' Only 4'" ..e", wUluIJI '0~ """.(lIl"'h """. Ind
2O'h we", ...rUna 10 poy " .... I.nlh mer. O..... lurdol,h. lI\&IUP" we,. noc
w111inl'D l"Y UI)' prem,um. ""alh.. _flRm w:..ned III \IIIl! f"r lIll>fe lft.
fOIl,.tI". on op,,,,,tlng coou or upeso<d "" 01''''''''''

Sl_ ..... dn, ....11'10...... "" In.dcpth pl'rlllnol Inlerrinr ..... cond"",cd
..lib flve "men who Ilponled bolh dlt..1Ind buseI._ whc hod bt-
,,*,",, nl". and 43 ran of ..~. nue. d"em r. ' ....Ilr "poII,o" ...d
IWO were. i"..rlJl:lOI'l.

\IIhen .....ei! wlIlcll bul ,hey _uld .~ ,,, 01'."'. On I dIlly bud, all
II.. d"",",, ..id ,hey """"ld per.. tho ••am h,", becI..... If pO'tlded •
_hOI. quit,., ridI ond ........ ""UIl,!ol' ho......, dnYft> '""I"Iud
,hal mony Imp"'.""'''l1 WOClld have 10 be nlOde In. m busn bef",••
dloice of .mkl.. ben_I ,nhly.

POTENTIAL FOR J...'tIPROVEMENTS

C........I ..ullDGk. Tllo E>.lOInal Cornbu.llon E..,... IllKb 1M p,obllm Qf
:'u pollullOIl II '11 _II, Much lie lhe p/lYJk;o 11>1I d1ernillry IIf lhe rom­
bUiliool JNO<"'"I. Aln>QOl b~ defll"I""', 1M EeE un haoe lhe ekll>C1t COla­

bUllIOn ry.em po.,bll:. Wltb Itl Imo()lh, qUH!1 "PI'IIc:IILQft 0( Joi&h ,Qtq"'"
prupdU". In.,I>', IlIl Ran""'. cyde "!'PO'" 10 he III e.cdle"l <aJ>didlll rOf
wban .ehicl.. 0JlCn"nl undo, nop-and.., ~Ofld"io..

Soml ~nr1, "",,,,,pi lao lho" • decId. If fWldnlt • ldequlle, of~
JrUShoe eoal--, M"k wdl bel ,.qui""" befOfe lh. EeE II rc.d~ for I''''',.)
oppll<:atlo","d """"1"11I"". Obolo..._ f.. Impm••mcnl "'" fUll «:onofII)'•

.".."11,. ..1IabUII~, 'Y'lem lIyOlll, Qlmblmol m'bnolOl)', Il'lon'lc con·
',010 lIId lmpro..dU~.... Wu"orlT.ln. mobile .._ IIOWftphnu it
""0'110, ImplUIIJII ~.Ion .

...... Cooo...pt_ IIlah fuel ""lIlUmp'_ .. the flam bu.es lui. be...
idcn"rtod • ,he !uaal OMUei. 10 11M: POh!,"lallCCep!IJI"" of the...hem>l<O
')'I1e_ Such "",",n 10"1 boyand ,IM: ....1IOttIIa of n••l op.,uio.., .......
I'Ild CO.. I orc IInl~ ol'<)tli ,hr.. polceni of Ihe lot&! ,;,,,11I of 0POJ1l1Il& buo
ry>I...... An Iddrlionol r;onlld...lion II." Impol>ll... ftltIo...I"",,~ aloes.
OIbe, Imparl.nl ,_10 Impro.. fllele<or>om)' ore .. /OtIow1

I. no. 1II",1dy low ,o,lIIlmltJk>nl of th. EeE WOIlId be roduccd ......
fWlher.

2. 1Io'I"e hell ..lased in", 11M: .n.._n. wo"ld be led~od.

3. IloIIo"ond ~ondmlen~d boalme omalIe,."d 1"1'"



..
~ ec",,,"noe, lon J"I"I'ti ""l.........m..... woul<l dec"'.... lna~

>y1lcm eme.."", and reducUll nolo<.
1"'J'f_.....n.. ItI ( ...1''''"\1mpll'''' tall be tlIII!. 11" number uf ...p....,.

lito. u l.,I\owl.
I. !lu'" Iml"'_OIO an be mid, by 111<:, ........ lUll"",",,,/<. <Ii'lum

or nrhe, \II'(I,k"'l nwld.. V.JIIt. of llInl Ibnk'"' cycle efficloncy uti be IIIXd
flOm the pI....,1 2Sllo '0 ,boUI JOI.In tll..h",! '.rm oftwo y,-,n..! ... 32
10 JS~ Ol more .....uuaUy.

2. Tho pteSC'" l"..mal rir........., .... u II"••• oIOl' or the ideal cyd•
• m. i<ncy. S.1'1 I"'",.m 0' 1M ill..] cm.,,""Y moy be .. , ..... l>I. in ,he th<>/.
IOrm and poooJl>Iy 1{llI. e-onlually. MIJO' plIII all be mod. by ..-Iud",
potu!,,, ...dllIY Io.ads ODd by IncI","o, npall>lOl'l elTod."" 0"" cumpl.
for 1.111101'1 luad red"",,,,,, II lmpro••men' In c<>nlXn.tI f kh COfl'
In"", J(J t>ot.p"...... ill pt....111 oylle"" bul could bo redllted '0 10 ... IS
b<><wpowe, w,th ""'•• efficient I..... ,

l. Tho 1ft..", mtrltOO (If ,u'''J",nll~. whoI••urn powe,plan, "' llIIe
I. Wll,tt.l. The UK oro ,min .,mlW')' """,ndcl fao ...nIlalIoUt load. rowd
'educe "U.,.... co""""pllon by ,wo~hltd.

4. II..'Y po..... looon inclined ..-Ilh 1'.IUIlIi.""... """" in lh!1 1""'''1.
ho<:l••• "'Iiloble 11"'10 .....~ PJlI',I~ m~"hcd '0 Ul"'nd., dlIrac,erl,"a, In
,lot <:lie or ,,,,Ipnxluns .1oam ..."..... d ..o.'-drlv. 0'. " 1"Pt, elllDUll1"'"
.,r the hyd,ouh" ,orquo ""n.....' _Id Ippredlbly Inere"'" ..hicub, .m­
"~'I<Y· T........bol<>n Improvc",""llllJo"", poalhlo fo"u,brn. uplnd.,l.
... luch """""d ollow ,h. turbine '0 op."". """~ of ,he II.... "' pnk .rr""m;:')'.

Th••b<roo 1I>IpftM'<mntI....,••lld h"," "'"p' ,"'poet on fucl """"''''1',100.
A' 1"''''01, 'hod buses Ivai. "o.uld 3.5 "'pt1 un(\tt loa! "",t. conllnlo....
..,d ,h. bt" p"_o, lIum b<>. ,bou. I mptl II """uld be possible. """' .
'0'..... 11'. f...l mil... or 1100'" huocI'o .bou' 2.3 "'PH with ,_ moo. )'Url
of dCftlopmt," Ind '0 3,.1 "'PI WIlhin • dCQd.', .im<. E""nIUllly, Il>m.
,bt,• .."...d be I dlrr"C11'1I1 of only "'" 1'",..... b<'...~n ".1'" Irld dtOlOl

."""1eI..
........Mi<>M, Alll'ou." anlJojms d."""''''''''d In lh.~'" ...... I<o<p'­

,bly low, thl')' ...... fIOt nplinlf..d. futltlot ,""uc!lona <sa be ohlllnc<l bf
'WU .,IIOM fir"', ,.d...,,. 'ho I .......... ' of poUutanl' ...rtlltd p<t po<UIlI of
fuol bllfnod Ih,uug!l <I.."." «>mb,llUo"......od, ,.dkldnl. In ,11m. 1110
.......... , ollud "'''nod p<'f bon. pow.. bout of"""k p"ldll'e,l,

1lI.o""" prud""ool In thIS ollly do.........' ....," ...... dOSlanod _rod buU,
.... ,11"..' ,"" br""nt of u .."''''. <OJ"""mo,,......,oh $i_thll11m., I""""
'~><iy "f ptfl"...., '~toh InfOl~,lon b«lmc ""lable """"Ih <unltlOU
'",'mu,ed by 11>0 Adndad AUtomo!l', Po....., S)'ll''''' MAPS) pnlItIm of
,b. ~n."""m,","1 PtOlo<,,,,,, Aprlcy. Orwc of ,,,... """l""'on. In llcady·
..... """".,, 1"", d'moo.."".d. on th. buiI. of 1fI"" pollu'ln' p..- UM
".... "I f..,.) bume-d. I... Ih." o...·founh lhe CO. """'011'" ,h. tiC ond oro..
Ilu,d Ih. NO" I....1Id III 110m. of (he bon.. " ..... hlIo omiIIlo" , ... run•.



"Fill.. 7 panlly.1br "p'od- of ptOjecled 11.1"'" ,,,,,,,,,Iou.
Sy"", loy.... 101...11 was inrII'd from III... buull.otJom.•un ,IIou.,

"",k "'U lin th. bolli. of perror ......... 1d·1Ioc ..""nt, h .... foun4. fa<
oxamp". ,h., .be Ro.nIch,. "l'do 0)'110'" "IT... mndd•••bl. nnlbm" In 'M
Ion,ioo of rnaJar _pOilU...... Ibt chaws.. \llhll, the lO.al ",home 0<>:Upkd
by ,be ECE probobly 0I Y" will bo pat., lhln JPI"C oco:uplod by p...t1l1
dl"",I.,!! _ lbo.... tho ,Int apl<>lY "oed ""I bee rrduoed. 8o1h 101""",
..,d ""'*""W dlmlnllh wllh fll'"" d...Io"""",I, SnbJlIlltlal propea oII.ady
wo. mode In .mudn, rho ,dam.. .. &Dd MlFI of l)'1te... 03""""""nu. Tho
Loar _Ill fa'tn,...., for pH. can 4d/ftI m:n thu IW\l:e die p"""" 0/
oulier Doble ....ill without lncr d Ilu Of .........

""lIlOll diad propIllJlon OYI'eru, with , .."""iSlolon and IWllher)' he....,
""'ld> .MIII 19 lbo. pel lit, ""...po....,. ".. ...../ll UI./ ..,.., .... w.

• 'PI"""""',ely 17 Lbo. pel nn ""'..~. 1bo1dOlO, II 10 ....rIR1. 10 upK'
IS IbL pef lid h<lntpow.. would be p<Pble 1fI1l1. ob<>rt ,..... aDd 10", I 2
lbt. PC' llooepow,,, ...."'uaUy.

Cool .....jo<!lioM. Mor....pn...l.. "' .... ~ done before "llW <:oil or
powerpb"" C.n be oa:url'tly fOlflC8ll. FIIIUI. ICnm 0)"1..... wiD <:oil "4.
pet pa.md t!lan dlnds, b.1l they WIll bo~y II&htot la weiF.I. Unh
""..........,.,hl•• ,,, .!oo prodlldlon quon'i'l. In""'..... 1Ioat, 'bo ",bon but
markel '~ptewn .. leu Ilion 5.000 unl .. per ye. In l/Ie rore b1e rUlWe,
~y wllb ol.ber _pnen" orlM llt..y-4ul)' till... Jr\llt;0l =stu boI
lIft<led to k..,p mots.t r.......bIe ,nell.

M_:~._e ..... ",..,nulO' """,'onll'lell c<IU IJJo ~m.h I nll[1er or
'l'"C"hhnn C'n.lI 10 ..""ce br.k" .nd '''lJI.n~". IDly be ~u"ed wllh
SO.lm 1)'''.'''''. bul ."on,lon wouid b.",. 10 be ~~ed to nenlDn
."d """tmb. PI.onexponder _t....1I<. -ul be ....llof 10pr diesd.""tII bloe.t bioI "'INld be mllCb Il1o (or • 'urbit... Malnt....nce r:oIU rc.e •
dtewl, 1>0 , tn.) rill' ....,ply If" pollulloo control <lcvIcn.,. .dded.nd if
..,phi.ta,ed chetnlcol un, men, ~ noe<led 10 .e&lcc oUdes 0( .tfOlCO.
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APPENDIX

TABl.t: r
COST SIIARING 1... TilE CAU.'ORNIA S'n:AM BUS PROJECT

(Aoof "'"",.. 31. 1972)

F..u,a1
Fund. ,~, TOllr

Prop:l hrliolpolnll (UMTA) Conl,ibution," Com

f!n>btd( a AJIodI'" S511l,JOot , 60,256 , 578.560
In. /olQl.... CO'j>Ontion M9,782 3,473,205 4,122,"87
Sltlm 1'0.... Sy1lmll 553.500 1.957,66ll 2,511,168

At:. T",_. SS.36S·· SS,Y.i5
S. F. Wllni 10,193 10,793
",.m JS,DJ9 lS,OJ9

IR ol T 252.'196 252.9%
'-" 132,914 132934
F~m ProdllCft. KQEO """" """"C"hfOfflll Sllle Asonnbly '9,71' 49.114
Caltf"'nIa Air R.......cn Iloatd 25.000" """"C.hfOfna Hllbw:oY ht<ol "'.. ",
0t00 l'ro)O<l Co.u 55,(109 SS,Q09

TOTAL Sl.29-6.SlS $5,667.949 $7,962,17'

Af'R>j<'C1 ...... Il'b<lll."'.ltitl ""Uland"..OI' Sl'pltmb.. 1"72
··n"....'&hJlJly'1.1972



Hlllt: 11

STt:II'" I'()'/l tIl'l.ANT sn:Cll'IC"TlONS

BROMO: CEA' '"-
Roclp«>allnl Tll/binc RedJlfOCl"",.. ,.,.

'".. .. ..
200 '80 125

2,100 ''1m '....
'''''' ,,.. ,,""

JO JO "
180.2 '" )S6b

0.50106 1.25. 10/1 1.1.10"

J~.5 19.4 32.2

1.0001850 I.00011.000 11iOO/15rf-

0.985 1.13 1.18

upllnd.,lypo

Max. ufW\dc, I""" bhp
(lInko 11o~p"_')

M... , III:uy loAcI. hp

It>lcd ' IYliem bhp

Max. ox~d<' ,pm

"I... " ..m ,~! •• Ibll"

"'n. r...1,.... pl/h, ,
11.,110, he>!I"t .~,fl". fl-

C"rnbuIlOJo' w~nllly.
OTIJlh, flJ

Condo.... ' r,on,,1 ..... (12

51••m ooOOlllon•. I'"'fF
(I"r<>lu,crrom po"lu,oj

Low"' blf~.lbl",,1 bhp'hr
(Broke 5p<ciflc Fu.l
ConlUn'l'l!<ln)

"I'l"0•. wcIW",.lbd
&110, wllh bu. no,
F.xl"ndo,
Con<!c"'lO" wlik r.n.
T",..n,luJon
AuxUI.nn
Other

T.rl.l.y.lron d'y woiAbI

'"'"''0
'"'"1.026

4.771

890
,,~

"0
100
J9Z
89.

J.102

...
U50

800
800
800

""~.100

N<>Ie$

•. o...ted fur l.."UII!<ln ,n b....l.
b. IndUd", ",h"WIlOe'lnn
c. Slo.,n In... lhe """'10' II 2~O p...I. and 650 10 lso"F.
d. A compa,.blo 6<ylmd.. djucl "" IYllcm. Indudina I..n.million.

tldlalOf .nd .nxdl.,lu. w.I .....l'prolJ ,elY ]800 ponndo.
c. Ilo'lih V',ho•.

-
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"fADL£IV

EXHAUST r..... ISSIONS or STEAM AND DIESEL BUSI'.S

("0"" perea.flO bn.I<e 1loI_p""'er I\ow)
co He NO, ",. NO,

Slum a-
IlrobKk(1<tl U).7J) '"

.., ,., ,.•
IkohKk (S·72) .. .. ., ..,
wr (9-71)' ,.• ,., ,.. ,.,
Lear (9-71)" s.• ,., .. ,.•
81'S (s·n) '-' .. " ,.,
SPS (8.72) ••• .. .., ..
Ao"""Sloam .. ,., ,. '-'

Di...1lluw:

AC No,67. (GM 6V.'I) ••• '-' ,. 11.5
STA No. 408 (GM 6V.71) ,. LS 1).9 1~.4

MUNl No. ]14' (CM 8V.71) ,.• ,.• .. OJ
SCRTD No. 7l8S (CUI.l. 901) " ,~ ,., 10.7

Anna< DIe..1 " ,.• '" ,,.
CIHr""",. Hoi")' DUly Suadord&;

I97J 40
197$ 25 ",

....
• no ""mid.red official UtI re ll, (0' nt. """,plele

tmlllllions ,elt orir/>oul10y Noiol odj..tmtrnl.
•• '"'" ><cond lur !ll01011 lUI WI' I <Ompoch. of tho be.t TOlull. from

b<>lh lottl. WIth on imp.ot'td but IlOl opmnlud kll....11111& btl.....
IUt..

J. A!l,ntt "Or. ~ro..n"" by the C.ollf",nlo Air RetO"' .... bid.
2. Ole..l ,.,ulu .f. flUm " limh<CI .mpllna "fwdl...wIlWned "l'hida

.nd moy 1lO' be '.pt_nln"'. Of typlcl! of d....l ....p.e. '" .....ra1

..",100. No "urn bu'lYd b<JI'non or c:of\llObI optimlud (0. \ow_mII­
sloo ' .... 11 ..

J. NOx _. m........d .. nJulc ollkk (NO) llld nprasal II equlYOknl
NO,.
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'-'1""< 6. A<h••1 wlall.I". of Boiler ... ""ci"" in 51.... Powa Sy".""

0.''''''''',00" II... ('1• ...,10 19T:!j.

"

."

A. int~ ,.;" .. <II ...~.... pen'''' ..~t J>r Sl_ Po....
Syokh>" III<. 1101 1_. r--1ool • IJH, """'k"'..... <ho..,b....
_ Ihe ri;'t, 1"'_ tJi_;. I.lo~ IUW,. boo to pmd_ ....p""

h ,..1 "<em. "'" tu"" DI I<rnpu'ory. r...
hyd"",'., ... pnlOf .

........- ........
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