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PREFACE ANU ACI\NO\~Lf:UG~IENTS 

~ This evaluation plan is des.igncd to mensure the impncts of reserving the median 
lane in each direction on the Santa ~· lonica Frccwny for the excll1sive usc of 
b11scs and other vehicles can·yihg thn.:c or more occupants. The Santa ~lonicu 

project is one of a series of preferential lane projects currently scheduled 
for implementation in the Los Angeles area within the next t1v0 years. 

This evaluation plan has been prcp<Hcll in the Los Altos, Californb offices of 
S\'STAN, Inc., under Purclwse Order TS10l87 :111d C:ontruct No. DOT-TSC-108 -1, as 
p:1rt of the Service and t·lcthods (S~liJ) l'rogram sponsored l>y the Urban ~lass Trans­
portation Administration (U~lT!\) of the United States Department of Transportntion 
(DOT). Roy E. Lave, Jr. served as SYSTf\N 's project manager and .John IV. 8illheimcr 
ll'as principal investigator. l-lo1vard Siml;owitz of DOT's Transportation Systems 
Center (TSC) served as technical advisor on the project, while .Joe c;ooclman of 
UJ'.JJ';\ was the project monitor for the 9-10 Program. 

The evaluati0r. 1}l3n reflects the work of many of the local agencies partJctp0.-
ting in the demonstra tion. In particular, the data col Lcction section i.s heav-
ily indebted to the monitoring and evaluation pl:ln prepared by Gnry 11ork and 
John Kenan of Cal trans' foree1vay Operations Branch, and to the de:monst rat ion 
grant applic<Jtion prepared by Gerald Squier of the Sot1thern California l!apid 
Transit District (SCRTD). Jerry Baxter and Charles Boyer helped to coordinJte 
the diverse clem ent!' of Caltrans' participation in the evaluation plan, :-~ n d Pa t 
C:on\\'' 'Y served a similar function for SC!nn. Other local agency rcpresent<1 t ives 
participQting in tl11; preparati on of th e cvalu<Jtion plan ~>· ere Lieutenant \'.'111 in1~ 
Husscl 1 of the Californi<J Highh·ay f'atn)L (CIIf'), Robert J\yer of the Santn ~!o nica. 

~lunicipal Bus Line;; (S~-I~IBL), <tnd Sergeant l\~1tc Parnell of the Los l\ngel C' S Pol ice 
Department (LAPD). C. B. f-redrickson, Robert C~u:-~ou and Ed Ro1·: e of th e Los Angeles 
Dcp<ll'tment of Traffic (LADT) helped to r eview the initial draft of the '::'valuation 
plan. 

The interplay of evaluation objectives, operating consid~rations, public response, 
and pol it ica 1 concerns accompanying any dernonst rat ion proj cct .imbues such p~·o­

jects 1-1ith <I constantly shifting profi.le. For example, the implementation date 
for the Santa ~lonica Fn.~ eh·ay preferential lane proj ec t has in the past tJCt'il shift­
ed from June 15, 1975 to September 29, 1975 to the current date of ~larch 15, 1976. 
Thi!' rescheduling reflects a variety of concern~; includi11g operationa l rt·adiness, 

; funding availability, Federally-imposed work regulations, the timing of the 
Christmas holidays and school vacations, and the duration of the Los Ang e les 
rainy season. 

The constantly shifting profile of a delllonstration project requires a dynami.c 
C\'<1111:1t ion pl:m c < pable of adapting both to ch:1nges in the demonstration itself 
and to lessons learned as the demonstration progresses. To accommodate these 
prospective changes, this pbn has been issued in loose-leaf forl!l; each page is 
d~lte,l and p:1ges of individtnl sections ;1rc numbered consecntivcly to all<H> up­
lbting of the plan . From time to time, p:tgcs 1vi 11 he issued by SYSTAN to regis­
tered recipients of the plan. A reader 1vho acquires a pl:m after ini.ti.11 i:;su~ 
should 1-;dte to SYSTI\i\ to ohtai11 a listing of its current contl~nt. ~lod!fica­

tion::; \·:ill he issued upun reqllest. 
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Sl\NTJ\ ~IONfC/\ FRHI•IAY 

Pl{[FJJ~EYrt:\l. LA~I: PJ\O.JECT 

EXPEIU~IEi\'J'i\1. DESIGN PLAN 

1. 0 EVJ\LIJ:\TION PLAN 

1. 1 Overvi e1v 

..\s part of Cl demonstrC~tion project conducted jointly Hith the Southern 

California R<lpid Trilnsit District (SCRTD), the City of Santa ~lonica, the 

California lligh1.;ay P.1trol (CliP), .1nd the Los Angeles Police DcpartliJent (LAPD), 

l.Jistrict Seven of the Ca1ifornja Department of Transportation (Caltrans) h:1s 

proposed to reserve the median lane ln each direction on the Santa ~onlce 

r:r~~c•·:J.r for the exclusive usc of huses and high-occupancy vehicles C<ln·yiil£: 

three or more occ upant~. The convt,rsi.on of the median .lane to a reserved 

~ l a ne: is schcclu.lcd to take pLlC~! on ~brch 15, 1976 and 1~ill be <lcco::'p:tnie'~ 

by the introduction of preferential entry provisions for high-occupancy veld. ·-

../ 

cles <1nd the initiation of seven Jl()H express bus routes by the SCRTD and one 

n01Y route by the Santa r.tani.t.:8 ~1unici.pal Bus Lines. l 

The proposed den:onstrat.ion proj cct is expected to have a 1~iJe ran.c~c of 

impacts in n variety of areas, i.ncluJing ai.r quality, transit ridersldp , 

freew<ly and artcria.l congestion, traffic safety, travel times, vehicl~ occu-

p:mcy. l'ncrgr crm ~; w ;1ptio11 :1nd publ ·ic opinion. These i111pacts :t~-L~ of vit :rl 

intc:rest to a n:.;:;:bcr of agencies at the: federal, st<~te, and local levels. 

Since tht• dctlication of .:l!l existing frc:el\'ny bnc to hif:h-occup<mcr traffic 

is ::t controversial meB:;ure with h:pacts that are at prcs(~llt inco;llplctcly 

u r~-~~-n~r~;-~~~~~~~sc~-~~)('j~~--;;;:-~: ~-;~;~-~~;-~ -l' d alter:ltions of hig:n-1<1}" tr<!ffic fJ~)\\' 
p1ttcrns 1:1ay be fnund in th;; Decr~;,lht·r 1.2, 1~)7:.1 Cnltr:111~ rc·port · IF-J - ~ 

u1t it I C'd l ~r~~~~·-~~2E.<:~ :~~~ ~~ll~- :l~r_a_C~'- !2:__1_~!-~ Pll_£_~. 

I I 



unJerstood, it is essential that the full range of these i.mp:tcts be illentifieJ 

anll measured 1.-i th a degree of statistical precision that l·dll ensure the 

ercatest possible level of understanding, both in ".:~1e area served by the 

Santa ~lonicn FrecHay and in other communities considerinr, the creation of 

. similar preferential freeway lanes. To this end, the Urban ~lass Transporta­

tion Administration of the United States Department of Transportation (U~ITA) 

has agreed to sponsor a detailed evaluation of the impacts of the proposed 

preferential l<me as part of its Service and Hethods Demonstration (Si·!D) 

Program. This evaluation plan represents the first step in the planned 

e\·aluation proc ess. 

1.1.1 Q~J.::_~!_i ves 

Specific local objectives of the Santa ~· k>nica Free•·nr P.refcr~ntial La:1c 

V l'roject are listed below: 

0 

0 

0 

0 

To explore and evaluate concepts aiP1ed at increasing vehicle 

occupancy on heavily traveled urban freeways by creating incen­

tives to encourage public transit ridership and carpooling; 

To il'lpro\· c air quality in the Los Angeles South Co.:1st Air Rasin 

by roducinr, tho mnnher of :loi'i-occupancy vehicula r trips; 

To contribute to the local and national goal!; of energy conserva­

tion by optimizing p~sse>ngcr trips through public tr:lnsit rider­

ship :1nd carroolin~!; 

To reduce cxistinr: peak hour congestion delays on the Snnta 

~tonica rrce~wy by increasing the ratio of travelers to vehicles 

using the facility; 



0 To improve transit reliability and reduce transit travel t.irnes 

by providing an exclusi vc lane for bus and carpool ·travel; 

0 To achieve a better understanding of public attitudes tov;nrd 

auto use, catpooling, transit ridership and preferential lanes,· 

and to trace the effect of these attitudes on mode choice 

behavior; and 

0 To assess the benefits and costs of a variety of alternative 

concepts to providing preferential freeway treatment for 

high occupancy vehicles and acquire a bettet· understanding 

of the law enforcement and traffic safety implications of 

each concept. 

These local objectives fulfj 11 th~ follo!.;.ing broad objectives of the 

1 V S'!D Program: 

0 To rP.duce trip times for transit travelers: 

0 To increase trarisit reliability; 

0 
To rcJuce transportation congestion; and 

0 
To improve transit vehicle productivity. 

Th.i.s eva.t uat ion pl<m ha:; been clesigrt~d to provide n q~_tan t i t:t t i. ve assess-

1.1cnt of the ability of the propcs~d demonstration to Meet the: :.tbov~ ohjcc-

1 . 
'Transportation Systems Center, "Background Information for Servi\.·e :tnd 

~· let hods Eva !tt:tt ions, 11 att<tchmcnt to procurement request No. TSC/130-0076-R~;, 

CaJnlJritlge, i•las s ;tcltu ~;etts, Dcccr.tbc~r !:J7 :\. 

I .. :S 



t.ivc~. The plan dCSlTi.hcs the: \'<tr :iab]es that uest characterize these ohjcc-

tivcs, identifies factors 1vhich mitigate or amplify the anticipated demon-

stration i~pacts, specifics the instruments to be used in collecting data, 

describes the populations to he measured, identifies statistical tests and 

analytic procedures, schedules measurement and analysis activities to coin-

cide with demonstration activities, describes potential threats to the valid-

ity of dcr:10nstration findings, and sugv,ests methods for increasing ,the trans-

ferability of results to other areas. 

Relationships between variables, control activities, measurement strategies, 

and analytic procedures arc expressed through the medium of an experimciital 

design that attempts to: 

0 
~Ieasu-re the existence and magnitude of changes il) such attributes 

as traffic congestio11, vehicle occupancy, vehicle speeds, transit 

ridership, air qunlity, and accident levels; 

0 Identify the extent of the changes attributable to the preferential 

lane project; and 

(I 

Identify thos~ characteristics or factors (police cnforcencnt, 

public attitudes, etc.) that reinforce or m'itig::tte the change::>. 

Exhibit 1.1 presents a r,r~tphic overvic\v of the proposed cv;1luation process. 

This exhihit sho1·: :.; e-ach of the categories of d:1ta to be so11~h~:, :itcmi ze:> t:h~ 

major tbta clen~nts 1d.th.in c:1•.:h category, depicts the data collect i.on instru-

tilents to be employed, and specifics certain of the critical comparisons tG be 

. , .. . \ 
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1;1adc in tlnalyzin!: the collected data. The 111:tjor categories of tbta sought 111 

the demonstration evaluation are clas~;i ficd as follows: 

0 Traffic Data; 

0 Transit Data; 

0 Air Quality Data; 

0 Safety and Enforcement Data; and 

0 AttitucJc and Bclw.vior Data. 

The experimental design relies on a variety of different data sources, 

including matll!al observations, computcri:wd t1'3ffic surveillance, nechanical 

traffic counters, air hag snmples, police reports, bus operating records, 

ho;nc intervic~>·s, on-hoaTd surveys, and 1 iccnse-platc based postc:<1rd surveys. -.. 
V 'I he precise uses of the d::1ta acquired from these sources are descr i b•.)u in 

later sections of this plan. 

Certain of the bus routes and one freeway in the study area that :1rc not 

likely to be affected by the preferential lane demonstration have been desig-

lUted as control routes to provide a basis for analytic coi:lpari.soils. The:sc 

com;>.:lrisons 1.;lll bo combined '"ith before and after measurements . in iclenti fying 

system changes. Control routes for the Santa ~tonica Fre':.)l-:ar Prefercnti.~•l Lan0 

l>rpject inc:lud(! the till ronte of i.:he S'.:~I!~L, the 1134 and 1!36 routes of th~ 

SCRTO, and the Long P,ench Frc21·1ay south of the Los J\n~~e l~s Central Bu::;in()s~; 

lli:-; t ric t. 



-
Scmta ~lonica freeway Prefercutbl Lane Demonstration evaluation incluJe U~ITA, 

the Transportation Systems Center (TSC), an evaluation contractor selected by 

these two agencies, the Federal Ilighway Administration (FIJ\vA), and a survey 

contractor selected by this agency. The UMTJ\ Project Hanagcr is responsible 

for overseeing and guiding all aspects of the demonstration. TSC assists 

U/-.ITJ\ in its activities and monitors the efforts of the evaluation contractor, 

approving the evaluation pl:-on and revic1ving all reports. SYSTAN, Inc., the 

evaluation contn1ctor selected by U~!TA nnd TSC, ~~·ill monitor the il7lple:;Jenta-

tion of this evaluation plan, coordinate local data collection efforts, per-

form spec.ialize,l data collection ta~~ks, assist in the clesiBJ1 of survey i::.st1·u-

~ents, reduce data, rutalyzc project results, and prepare intcril7l and fi~ ~ l 

v reports. The FII\'IA, through its contr:1ctor, Harket Facts, Inc., 1vill concbc.t 

a concurrent series of "befo r e and after" hotne intcn'iew surveys des i~·;1Cd to 

ascertain attitudes to~Vard transit and carpooling and to establish a beha-

vioral clnLt base to be userl i.n ::malyzing ch:mges in CBD·oriented travel re-

sultlng frorn the clcmonst:::ation project. 

1 1 - ? I 1 I) ~ • . • t ••. ~.- ,oc.a rartl:Clp~~~· A mu~tber of loca 1 agencies have been 

joj ntl y rc~;ponsiblc for planning th~~ operational phase of the dcmonstra t ion 

project Hllr.l for dcslr;ninJ•: lll:llly iud"ivi.duCtl elements of tho C\'aluat.ion pl:~n. 

These age;-tcles, 1·1hich \Jill also he rc!'p::>nsihte for project :it ,lplem .:~ntnt.ion 

anc! tno ~;t of thr~ <lata collection efforts supportine the propoSCll evaluatioP., 

arc listed below. 

v 

l - 7 

•1"~\ l·.,., '.~ il\ ' l ; ~(l ~ f ' P JCJ "? .· 
" '- -. ) I ! ,l I , o\ J • 1 l 



r v 

0 

0 

0 

0 

0 

General Responsibilities: Construction, oper:-1t..ion and maintenance 
of California highways. 

Specific Project Data Collection Responsibilities: Vehicle vqlume 
rtcastn·cm'nts, vehicle occupancy counts, speed runs, time lapse 
photography and aerial photogr~phy on the Santa ~· lon ·ica Frce1~ar ;md 
corridor arterials; fuel consu;nption estimates; air pollution mc:l­
surcmcnts; and carpool user survey. 

(SCRTD) 

General Responsibilities: As tlw major transportntjon carrier for 
Los Angeles County, the SUn'D l11:ill be responsiblu foT ;_,~tpl2m~:nti.ng 

sev~n IlCI·/ express bus routes as part of the demonstration proj cct. 

Spec:i.fjc Project Data Collection Responsibilities: "Before and :\ftr:r'' 
point checks on existing lines affected hy the nc~~ service; r.t~asu::-<?­

Jr.ent of 1ntrona~c and reliability of new lines and control routes; 
conducting of on-board surveys. 

Gcn()ral Respons i bi.l itie:;: J\~; the major transportatiou cnrricr ~ C' l' 

\•:cstside Los i\ngcles, the s:·['.J!JL will :irttrouuct! one nc·~ express b~: s 

route ;md mod .i Fy several ex is ling routes to feed th.i s route. 

Specific Project liata Collection Rcsponsib.ilit.ies: StL1 115L 1dll 
collect data sinlilar to that collected by SCRTD, i.e., point che::cks 
011 affected existing lines b:;)fore and after sta.rt of the proj N:t; 
lil<!Clsure;:t~nts of patron::tgc ::tnd rcli;:~bility of ne1·1 line:; and cont~·ol 
nHJtes; and surveys of p:1~scni7.ers on nc1·1 service, 

Cal if o .en i. o. I I iglwm )' Pat ;·o l (CJ.IP) ·-·------· ... --. -----~ ---- ·------------
Gener<tl Responsibilities: Enforccf:lent of traffjc lm·::. on Califor:!i:.t 
h ig)n,·ays . 

Sped fie ·Project Oat :t Collection llesponsibi 1 i tics: PrcfcTent i :-tl 
l;~nc cnfnrc(!mt~nt, coll8ction of frce\vay •~ccident data, t•taintcn ::n:ce 
of rcconls c f 1mrn.i.n~~s and ~~i t;Jtions issu·..!d for l •! nc violation~.; 
r~~c•n·din:; nf enfor,·~,.•;q c~nt. lCVi.!ls and prohleras .. 

Gr.::ncral J:csponsibilltics: LL~h' ~nforc~"!ment in Los Augdes, including 
the enforccDent of traffic la>\S on surface streets. 

Sl'~cific Project nata Collection Rcspons ·ibilities: Col lcction nf 
LlC\:Ld·.~nt d:1L:a on c ity strc .. 't:;, n~cor..li. ng of !'pec.ial ~,l[on: :J:t ~~nt 

Jll~ccls cl·c :1tcd by project iJ ~ip1c~: -.!nt<:tion. 

1 - ~ 
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General n.csponsi. biliti<.~s: Opt~ration and maintenance of surface 
streets in Los i\ngde::>. 

Specific Project Data Collection Responsibilities: Vehicle volume 
counts and speed runs on surface ;Jccess streets pcrpend icul;n~ -to 
the corridor; processing of accident data collected hy the Ltd'D. 

General Hesponsibilitics: Particip:1tion :in the planning of project 
m.:nkct ing and i111pl cmcntation; monitori11g of public response to the 
prefl'ren t ial Llne. 

Specific Proj cct Data Col I ect ion Responsibilities: Assi s t evalua­
ti~: :1 ~·nntractor in co llect in~.; public response data. 

l. 2. 1 -~on~ept 

The proposed preferential lane 1-:nuld he establ.ishe,l by rcscrvin~ .:m 

V existing lane or. one of the h·orld's 1:10st heavily traveled frcc \·Jays , the 

Santa ~lonica Freeway, for the exclusive usc of buses m:d carpools. The lane 

nearest the median in each direction, foi· a distance of 12.6 miles bcth'ccn 

Lincoln Boulevard (California 1) in Sa.nta ~Ionic:! and the 1-larbor Free1~ay 

(California 11) .in I.os Angeles, will be reserved for buses and other \'chicles 

c<~rrying three or more peopl c. The preferential lanes ,.,j 11 be created by 

means of spccbJ si~~nin£i and painted pa\'cment markings untl will be in opcr-

ation 2·~ hours a Jay, seven d~ys a week. 

I. 2. 2 .t\rm Aff•·c t eel 

J\ m:!p of the al'ft•ct· <11·ca <~ppcars in Exh.ib:it 1.2. The projcct I·Ji ll he 

cnndt1ctcJ in 1-;estern ccntc~L! Los i\ngL•lc:; County, California, a fully-dev0lopcJ 

r ----·------·-----------·-·---- -------------------··-
u 1Thi:-; section suilln::!,·i zcs the m;r_ior ·aspt !:.: t:; uf the propos~-<! Jcmon~;tr .lti on. 

,\ 1;10re dct ;rilcd .I cscri. ptiPll of the p~~1ns fr.r implcr~cnting the prcfL'l'f.'llti;ll 
];JJI~' ;111,\ pro\·i.di.1g :;ll pj'ilrt.ill g btl :; Sl'n; ice J;-; ·ty ih' f<>LJII,l in l':11't I\' (!'r·l·~·. •-;rlll 

r-;.IIT:tti.n~) ,1Jc t.llt' llel!:l>w;tr;rtiull l;rarrt .o\ppl.i,_·ilt.iun fH'I..! il:Jt'l'd hy ~;''" ' ''''' 

. ·;·~ \ 
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EXHIBIT 1.2 

OUTLINE OF PROJECT AREA 
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urb:rn nrea. Specific areas to he affected 1viU he the Los An$~elt'S C:e11tral 

l\us.inl.!ss District (CeD) and the Wcsts.ioc area of Los Angeles, hountled by L:\ 

Cie:nega lloul evan! on the east, the Pacific Ocean on the west, the Los f\llgclcs 

Intcrn~ltion:-~1 Airport on the south, and the Santa ~lonica ~lountains on the 

north. 

A number of complcmentnry programs nrc inclnded in the dc:monstr:-tt.io!t, 

:1s described bel 01~. These "'ill all contr i;,u,_ e to the imp:.~ct of the prefer-

cntial lane, but their :individual contribution 1vill not he as~;csscrl sep:1r-

?.tely . In interpreting the results of the dcmonstrntion, orhcr jurisdi:tiJil~~ 

;::ust consider these andll~rry pro~rnms and the prefer-ential lane as c:oq.ri.-

sing the entire dct:Jonstration and, i.f they plan a preferential lan~~ 1\ithct : t 

the :-~ccompo.nring programs, the expected iwp~lcts must be mo:lificcl :rcco:-,: ·in_;::l;-. 

_!_:1~1 __ ~_0rketiJig . IncrenseJ carpool -furrnat ion Clnd transjt usar,e · 1:ill 

be cncourageJ by ~rn a~gressi vc marketing program, suppl cmcnt c<.l by the use of 

a co111puter lll<ltchj ng system for carpoo 1 format ion. The market .i ng pro~~ r'<'m 

wi 11 be accn;r.r:mied by an .intens ivc public .infornr:1tion pro,~r<lfn designed to 

educate clr:iv-:-rs of single-occupancy nut0moh .ilcs nnd c·:trpotll vchicl0s in the 

s;:fc and orJcrJy usc of the prcfcrent.i.a1 lanes. Additiorwl dcl':r.i Jc; rc.~:rrd- . 

i.ng the markl'tin:~ ;rctivity <~ccomp:mying the prcferc'lti:tl. l::ne pr·ojcct r; ::ry 

:.: :rrk·-· tiil ? f'!: t::. :-;:,r!::r ~- !c•:ricr , .. f't'Ch' :J}' Pref~'f('l1ti:rl l.ar\1: l'rujcl:t, r.J:rr!..'.'!inr. 
: ~ ~! -l~t:( ; ~: ~-, :·i- i -t~~: ~i:-( :~-1-- -:--(·~-.. ~· -~. t:· !:(I i-~-( ~i\-l ~·T.iG\~'rs-~) ~::,·r: -;-t:-i) -1---\~ .l -c~<.: · ·r~- c~~J-i ·;,-i;llt-t.- ·c·c;·-;: [ ~-rl· h 1 ~> 7 :' 

( 1'(; \' j ~~ ~ ~t l . \•l~~tl ,.;; 1 'J:',;). 

I - 11 ·1''"'\ \ 
J, ; ....... \ ,. ,, I I I ' II ., r 



1.2.3.2 Bus Service. Incre;~scll t~·ansit usage will he encourngcu 

b)' a proposed 400 percent increase in the amount of express bus scr-

routes will be operated over the preferential lanes between the West-

side area anJ the Los Angeles CBD. Three of these routes will origin-

ate at nc1d v cstabl ishecl park/ride lots in the l'lestsicl~ area and th e 
/).- . 

other .o-!·gTIT ~>' ill operate as lllulti-stop routes, picking up passengers 

along the J;: :~jor arterial streets jn the Westside area. Exhibit 1.3 

maps the location of the new frce~>·ay - express hus routes . These rout e :-

will be supplemented by existing~ocal lines, \1'hich \,·ill net as fc(;J-

.. 
crs, nncl four ne1~ feeder and crosst01m services. Addit i onal infon:1a-

tion regarding all bus routes serving the prefct·ential lane project ~ay 

be found in the SCI{'fl) Project Grant Appli c:1t ion. 

L:_L_~.:i__~~12:J5f~~i-~_~_!~:_>ts_. Three park/ride lots \·:ill be ('stabl ishcd 

in conjunct ion \•/ ith the cstabl ishment of cxprcs:. l>us service ori the 

pl'cfcrential lane. The proposed lot sites are well located from an 

operational standpoint, and provide goou geographic cov•~r ~1ge of the 

peojt•ct ar~ :t. They a1·c al'l paved anJ c:ut be prepared for opcr;Ition 

.i.n a sk> !· t ti:nc h· ith very little n:ndification to th;~ cxi ~; ting il:tprove-

wents. l 'J:- ! c>cat i<)!IS arc listed b':!low and are illustr<ttCll in Exhibit 

l. 3. 

1 . ] ! 



-

-

-
v 

EXJII BIT 1. 3 

fREEWAY_- EXP_R_ESS BUS ROUTES 
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LOCATION 

1. Fox !!ills (south of Slauson at ~· Iarin<! Fr~elv~l)') 

2. Century City (southeast corner of Olympjc 
Boulevard anJ Avenue of the St<1rs) 

3. Southeast Santa ~lmdca (corner of Ccntinela 
and Ocean Park Boulevard) 

AUTO . 

Ci\1' .·\C l'l'Y 

200 

300 

220 

1. 2. 3. '1 ~let erect Access. To assure a reasonable measure of free flo1·1 at 

all times on the free1~ay, general traffic lane on-ramp volumes lv _ill he contr c.dlcJ 

~s neccss<Jr)' by mdcr _ing signals. ~lctering rates Nill be adjusted to comp::nsate 

f.:>r the inc r~as0cl frcc1vay congestion accompanying the preferential lane project. 

:~: ·_ :ses antl carpools \·: il.l be privileged to bypD.ss the ramp meters at selcctc ~l Jn-

~·:::1ps as an added incentive to these wocles of trCivel. Althottgh for the p u:c·;':J 3::!3 

··· preferential lane use a carpool Hill he defined as a vehicle containin:; t i1:c·..:; ::· 

::•r more persons, vc!1icles containin,g t1-:o or more persons Hill be allo:vecl to •::::: 

preferential acc ess l~1nes on the freehay on-ramps. This proc edure conforn~:: to 

current pr~ct.ice on metered access ra1:1ps in the Los Angc les reg ion. 

As defined by the WITJ\ 9-lD Program, the primary functions of ~n ev:1Juat i.on 

plan arc: 

' ) .... To dcvl'lop a Formal sl:1tist.ic .1l fr:lmclvol ·k for ohl:lilling 

1 . J .J ,·:·· ·~ \ 



3. To present findings in a m~nn0r that is meaningful and understand-

able to tra~1sit ope1·ators, transportation plannci·s, and city admi.n-

istrativc officials in other localities across the country. 

The formal statistical framc1vorl~ that relates project objectives to 

measured jmpacts ancl attempts to ensure the validity and relevance of the 

m8asuring process is referred to as an "experimental dcsi~~n." 

In teuh .. r lfl.!Ti\'s 911J Program, an "experimental dcs.ir~n" is a " •••• stn!:-

turcd, time -ph:tsctl plan to peTr.1it a quantitative evaluation of an urban 

transportation dcr.JOnstration project." This usage of the tern "cxp.:!rimer:t:d 

design" is so~:~e1vltat broader th:m the strict statistical definition, ~>hich 

connotes the existence of a control1 e :l envirow:1:::nt for evaluating the outco::: .:: 

v 
'-" of structured rc s earch j nqu i ric:s. 

1.3.1.1 Ouestions Addressed hv Exoer:imental Oes.ir,n. 
' ·-- : - · - .. ·- _...:.. --· • • .. :.!..~ .... 

An exper:im2ntal 

design is intended to ans1·!Cl' tlrree questions. These are listed bel01v .,,, 

increasing order of impurtance and tlifficulty. 

1. ls there a change? \~'hat is the magnitude of the change? 

2. \':hat p1.rt of the ch:mge :is a-::tributahle to the transport i11no-

.). \·.!ut ch:lrilctcri:;tics or [actors (of the innovation, ind ·ivi.du~tls, 

or th~~ society) cu~ture, ecc) ~1:;:.~r) reinforce or. mi.tigato the chang-.:? 



v The first issue i:. Hh-:.:th0r oe not there is a chango. The sub:;idiary qucs-

tion atldresscs the magnitnclc: of the chan~:c. If there is change, the mwly-

tical task is . one of dctcrmini.ng \~hat portion of it is attributable to the 

innovation. ~lorcovcr, to aid in assessing the transferability of dcmonstra-

tion results to other regions, it is also important to identify those factors 

that contribute to, allm..;, reinforce, impede, or mitigate the change. For 

example, if income level is a prime determin~nt of bus usage, knowledge of 

this relationship 1~ill all01v other c.iti.cs to estimate ridership. 

design is to identify, \'erify, and m~:rrsure demonstration-related changes 1n 

c:he i1npact arc,-:.·s cited in the dcr.mnstra·..::icn objectives. Cl1anges, or i7.? :1cts, 

are discerned l1y ;n~a:;urin:~ key va:r·.iahles, the so-cOJ. Jlc~d cl2pen.Jent vad:,~lcs, 

,,·hich describe the characterj sti.c~ of the tot~tl transportation neth·ork, its 

users, the transportation-related environment, and the other potential impccct . 

area:.. The level of these mea~;ured v<~riablcs at any point in ti~;1e is called 

tlte stat6 of tl10 system. It is not necessary to describe the entire st~to 

for each test of hypotheses, but only those relevant varinblcs; that i~, th·::>s~ 

that change or explain ch:mi~0. 

Syste:-:1 changes, or "impacts, may hr.:: P.Jeasured by diff·~r~~nt type::; of rom-

populatio;1 ;~roup,.;; anJ comparisons hetHeen real and hypothesi:ed sy•;tems. 

These t·hre~ C•J:.:-:~Jll COI'·ft~trison strutll.'.!,it~ . .; arc rendcrcJ jn schematic form i.n 

Exhibit 1.--i. 

I · I (l 



EXHIUIT I. 4-ALTEflNATIVE CmiiPARISOI\l STRATEGIES 
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The first appro:1ch, illttstr:~tcu in Exhibit 1.4(a), compares system states 

before anu after the introtludion of the innovation -- the po!;t ho~-~~~ 

.PE_<~pt~r 1:?..;::_ approach. The r.tethodologica 1 difficulty wl th this approach is 

that ch:~nges may be caused by many factors and it is cliffj cult to di stin-

guish transportation-induced changes from changes caused by other factors. 

This difficulty su:~gests a second comparative approach ,,•hich ,,·ould relate 

the study rerion to a totally similar region which does not receive a trans-

portation inno\·2.tion (Exbi~~t: l.4(b)). The second region is analogous to ::':e 

tracli tiowtl CX?cri.mental £On_tr~_?.:E"~~:· It is assumed that the tho reg io::s 

are suhjcct to the same forces c:<C•:!]lt for the transport.ntion innovation, a:1C. 

that conq> ~tring both co!r.mun-iti.es 1~ill reveal the effects of the :innov:ttion 

alone. The Tiiethodolo~:icnl difficulty 1dtl1 this approach :i c; that no th'O rc-

-
-..........,; g:ions arc absolutely co:;Jp:n·ablc. 

The third comparative approach is based on the concept that if one innova-

ti.on (i.e., corridor improver.tcnt) 1v~re not introduced, another would have 

b~en (i.e., fi:-:ed guidci·J<l)' rapid . transit). Th0rcfore, the correct cor.;r,lri.son 

is to relate the state of the co:nmun:i.ty "after" the vario1J3 alternativ::~s hav~ 

been lntrodu·..:.::c.l. Sinc1) ·it is seldom pvssible to introd~Jce several major inno-

\'ations in distinct tir.te frames .• this colilp:nison requires a morld of the 

r:ull!lilll!tity "o~rter" the hypotltcticHl jntro:!uction of thos0 altc:rnativL:s - ~ ·;hich 

ace not a:.:tu:~Ll)" i. :.~ plc :-: t2Jited. Bec ~ tusc the 1node1inp; of cor:~munitics is not 

:J.n cx:lct ~; c:i•~n·:c, this appToach can lw.nlly be said to be free of r.tethodulo-

g i c a 1 l; i. f ~.! .::: ul t i c s • 

v 

I - I~ 



Since none of those comparative appro:1ches is totally snti.sfactory in 

itscl f, a particular dcl'lonstration 1nar use a combination of these approaches, 

attempting to apply the most appropriate approach as a function of the char-

actcristics of each situation. In the Santa ~tonica Freeway Preferential 

Lane Demonstration, the "before and after" and "control group" strategies 

\vill be employed to provide a basis for comparative evaluations. In most 

instances, system measurements will be made immediately before the ·establish-

ment of the prefe:!:ential lane, rcpeat~d four weeks after project imple:;l8ntn-

tion, and repeated agaj_n six to nine months later. Certa.;.. .. key variables 

(includi11g traffic congestion, express bus ridership, Dnd accident frequ-~ n~y~i 

•.dll be monitored continuously follmd ng project implC:Jt!ntation. In ac! ,Ji ·::io&; 

to these "before c!nd after" measurc.nents, control groups have been cst:!b~ isr:::~~ 

for evaluatic,n purposes. The Lo:1g Beach FreC\vay from the S:m Diego Freew·r 

to the Santa .-\na Free\-.:ay has been selected as a control since it is not like-

ly to be affected hy the Santa f1onica Freeway Demonstration and carrios buses · 

as well, l'li thout preferential treatment. All specified traffic and transi. t 

,,bta l·d 11 be accumulated for the control freeway as hell as for the Santa 

~tonica rrceivay project. 

The control freeway will proviJe an additional basis for compari~g the 

effects of a preferential lane as wc11 as a heJ~c against external threats 

to the cv;Jltntion (.i.e., n gas cri.s.i s) hhich r.~ight ohscur:c the J:: ~ r1nl11g of 

"lJE'[orc ;tnd aft e r" dai·.a. 

trc~1tnent. Th•~sc .:1.rc the 11:~6 Los _.l;J;;c·1es-Long Beach Flyer <•nd the li .) ·l Los 

. 
I · 19 ,.,., "" \ 

.' ·~ \ ~: ~1\T ' :'li' J! . l'l r . 



J\ngeles-Lymvood !;c:nr:icc. Th~s~~ twu bu:; route!; "'ill he cst:!hlished as control 

routes to help screen out the il!lpact of cxtern::tl events on transit p:1tronar,e. 

The San flcrn~trdino express bus service, which is monitored continuously :1s 

part of another UHf/\ demonstration, provides another source of compnrat:i.vc 

control statistics. In the city of Santa tlonica, the /Ill line, a crosstmm 

1 inc whose ridership is moni tared closely by the S~1l'IBL, will provide an index 

of transit ridership independent of that connected with the preferehti.Rl la.:1e 

proj0ct. 

-~3.1.~-!_~_3~~~:n~s of l~?:J~-·~.E.!~~-:!nt~.~l!_~~n. There arc eight clements Jf ;::_ 

complete c.xp~rit:10r.tal Jcs:ign. These are: 

1. l\ stat·.~J~ent of \,·ell-clcfin0(l ohjccti.vcs specifying the i.ntent of 

the: dt.:iTJCnstration in tents pf Hhat is to be learned. The 

· obje...:tivcs are lilOst useful Jy stated a::; h;·pothcses concerning 

tho prcsumccl impacts of the innovation. 

2. ;\ dcscripl ion of tlie varlahles to be measured that are he} ie\'cd 

to best ch:nact8r:i..zc, o~ model, the ililpacts. In the language 

of :.::>.tist:ics, these: are callr;cl the dcpr..mdcnt variahles. 

3. IJcnti fi.catioa ot" th~ factors 1~hjch 1:titigate or amplify th';) 

inp::tcts; that is, the inJ.:!penJ!mt variables. 

4 •. -\ ~le:;c.::dption of the source or- th:J mca!>ttr~d clat;~ ~. nd the 

s. :\ '.bs::ript:i.on of populations t'.Don 1-:hich the mcasur8ments arc 

tai:~~n. 

. .... \ 
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7. A time sc:hedulc of the rOJcc-rsun:::l~:~nt ?.nJ nn:.dy:;is activi.ti·~s. 

8. 1\. description of the various factors \vhich may limit the validity 

of the findings. 

A complete experimental desiv• will describe the relationships between 

each of the eight factors listed above. One means of describing these 

relationships .is a tabular arn.)', or tableau. Exhibits 1.5 throu;;i1 1.9 con-

tain five tableaus designed for the evaluation of the So.nta flonica Frce\~ay 

Proferenti.<:l L~!1C Project. These tableaus arc org:1.nizc.J hy the follo\·:~!1,;; 

i.rapact areas: 

1. Tn:nsportation System (Exhibit 1.5) 

3. !~nv :i 1.·.::;n;acn t (Exhibit 1. 7) 

4. Safety (Exhibit 1.8) 

s. Attitudes (E'<hlbit 1.9) 

Each tahl0.2.u conte1 i.ns nine column :> , the ccmtonts of \·lh .i.ch an.: described 

hcl ·::l\·i: 

Tnrac:c .\ttril>!tte (Colur:m 1). Thi.:; colur:in r~f0rs to the jmpr1ct related 
-t-\·) · -I: ~1 .... ; :l-;:-;-;-,···r-:-:-, l-:-( l (ll) J. (.'. ,. :l'l" I)\' .. , t· ,. (1 (•Jl" 1'1. c 11 '11 '1'-' r: () r ,, ,. 'l ··,") 1 " L'(' 1 ·i 'I -

• l .• . . .. a • • . .,.. , . • '-' • . , 1, . ~ . .. I 1._ ,.. . >..- , , ~ , , • ,. • ~" 1.. I 1 J ..... I . , • 

h!li.t;· i ~; :l ~~~ -·w!rk nam~~ For Sf!\'t.!t'al a~, trihules cow;i.d (!n!d ,.,ith.i.n tl::..: 
dcr:1o:1str ;~ ticn p-~:ogram, l'art of t]w cl~sign is to .inte1·p:-et t:hi. :; g•:n~r -~ <: 

rLl!'l'! :!i1 tent:' of ~;r~~ c.if·i.c mC'asurahlc variahl(~s .• the d ·Jp~ndcnt and ·!n­
c.kpc!nd -.·;1 t \'ad able s . 

llyrl,)th::s is (Co1 u;:m 2). The cent-c t ~ item in the mcthoclo ·l or, i c•!l :tpjll'<':tch 
T~-t1~.:---~\!1 CJ : ll ;_!s i.s. Each hypot.h ~:;i :-; i_s ·r't!] a ted to :If\ impact :1.11d :~otc;~pt:; 
to ,, ! ~;:;·-.c r ~':t '.; of the CJ'<cstion!;: 1.·.!!.\T, i:m; :-f!jC!I, \'illY or 110\'i. Thu :; , til~ 

l"_·:_).l'::J :t:•;)()t:\l!.~ ·i :; h:::; a :;or;w:.;h:tt h :·o:>.r.!c:r cnnnotati.on than i.s so;netii:;,:s 
II ScJ ;il th 3 jli'•JC!:;:-; •)f S~:~t.i:;t:ic:il lil i:~l'l'ilC C. 
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ln ke<·p :ing h'ith traditional s!'.:rt"i:;t :ical 111'-!thodolo::y, liypoth ~~~;t! S offcrt:tJ 
for· t<.::.;ting i.n the t;rhJc;:us have bt:,~ n state.! as null hypothc~;c:;; that 
:is, a:; :r~;:;umpt:i.ons h'hich 1·: .i.ll be rejected if observed chan~~cs are found 
to be stat:i.!>tically sjgni.f.icant. 

Since the usc of null hypotheses often results in stntct:lCnts which 
;qljll'lll' to contr;rdict th'~ purpose.: of the dcrnonstration, for· presentations 

. to no11-tochnicaJ persons :it is desirable to restate the hypotheses as 
CJUCst :i.ons to be ans•.\crcd by the cvaJuation. 

~~p_:-nclcnt Var~a~l_~-~---(Column 3). The dependent variables arc those 
quan::i"c~lti. \·c or scaled measures which reflect the jrnpact of the: moni­
Lodit!~ systcra. 

Tndcmc· : ~d.::nt \':n·i.ables (Column 'f)" Tndop8ndcnt. vari:rbles ;:re those 1:hi.c)1 
];:(,J"lf'7·o-1·-otS~;:r:;;IS-;;-;:-(ffcct the l eve 1 oF the measured cl:.;p-:!ntlcnt var3.ab 1 ~.:;. 
These ':ari ::::)lcs ~rc of :. ~: ..:. types: conlroJ.lcd and uncontrolled. Th~~ 

uncont :::ol ~;:::.! in;kp :~nd :~nt var:i. CJ.b lt~S are those beyond the influence of 
the dc.:1D:<_.;-::rat ion" The controlled inclcp-cmdcnt variahles are t'hosc 
1vhich c:;tn ::_,c ~1 tc .::ecl by the dL"~mo 11 :;t1·ation c\·aluato .r in :m atter~pt to 
cli.scov~ 1· ':h8 levels 1vhi.clt hc· s t achtr.\-'e the desi ·rccl objectives. E2.ch 
ch;HlJ~C i.n << c.n!ltrollahl~ .indcp,~nlient v~t :dablc ll'ill no Tm:1lly tri.gr:r.r 
anoth e r r; :0c1Slll'L'!i\C.:l1t on a :·arb--set of the dt!po:nd.:;nt v :tri :1!JJ.e~>. 

Populatio ;~ (Colu:!m S), Th0 population is t.h :it grn•.!p of cnt.i.ties l·.' hi.c!~ 

1~;-llle;~S\-i;·<' ~l ut· s<r11:ple.J tn dct,.Jrm inc the stal.:t:: of ~•:. :>tCPl \'it ri.:J}Jle~: . 
Control r~rulation :j nrc a1so Sji C" Ci.f.ied in the t::tiJ1C;\tl. 

t!c>;:sure:!!e!':t Iutnuncnts (Column <.i). Hc;'l..strrcmcnt instrur.•-::nt:. :.tre C1.:: 
dc~1ccs-\J,]ci1i"Zicll.tTl\.--=- t!r <:! levc:J s of sy:;tem variaul es. Th,~sc arc cL:s­
cribccJ in cle:tai1 later in this section. 

i\mtlys:is (Column 7). Tho analysis tlcsc.rH.>es the gcnorttl neans of d:)ter­
mJ.i11. 1i~~f!C ~ stat i.:;tj ca 1 !; i.gn.i. fic:11rce of anr obse~·vcd chan~~e, For cxart:plc, 
it r:ray be d :.:s cr.ibc·d ;:;s the comparison of tv;o v;.1. ria'ole~ a( different 
P'Jints jn t.i1;rP, or til;; analysis of the relationship o[ sets of V;J.:;·iahle:-5~ 

Statistic:1.l Te :;t (Co~trmn 8). 'f'l:e ~;tatistir:al test inclutk::; th0 Sl'e•.:i.: .. :i.c 
s·t-~tTsr i;:;:t-i--t~;C:E~li(iliC til<~ t is w;1.!J to perform the an'llysi. s. 

I:x.T~~~:_io;~s. (Colrunn 9). Thi.s cnltuan contains comment:; 11nd clarifying 
n;) L c~;. 

This S'.l'.-..:: o:-ctjon contains the data coll~ction plans prepan~d by each of 



1.3.3.1 Traf::'ic Data Collc(.:t .i.on (Rc~;ponsihlc ,\gencic3: Caltr:111s and 

L-\UT) • 

\'chicle voluillcs in the study corridor w:i) 1 be mc::tsurccl by Cal trans immc-

di<!lcly lJcforc pro ject impleJncntation, and at four \•leeks <llld six to njnc 

months c>.f!£.>r ~-cc_i ect implementation along the. selected screen lines h'hi.ch 

1-;ill inter::::.::: ::-.:- Santa r.lonica Frcel>ay and 1aajor parallel artr!rinls.- The 

scrcenlincs • .. ;~_: . ~ !J :; established along SqmlvcJa Boulevard. La C:icnq;a l>:.>~tlq-

,·ani, :!nd \':?:o': '.·::-rt .\n·nue. The intersecting major arterials will be?.: 

a. Ro c! co :-:;)ad/Exposi. t ion noul C'o'an!; 
h. Jcfi.-c :: .'(Jn Zoulcvanl; 
c. Cul -. ·E.·-~· . ll.J ul cvard; 
d. !\d:u~s Bo u.l C'\'<trtl; 
c. \'/:1shin gtllll BouluvCJrrl; 
f. Vcn i cc~ !lottlc,:;rnl; 
g. I' i co !~nul<.; \·a.rd; 
h. Olyr;; ?i.C Boulc'\·anl; 
1. S<ti li:a ~ 1 :wic:t Doulevart!; a;~d 

J. l':.il ~ !, j n: Boul c·:ard. 

These scrc~nljncs are depicted in Exhibit 1.10. 

Adclitioilal vehicle volum~ counts 1vill be taken at other freeway loctt·-

are CXJlf!Ct•:-:: ro he impacted by th (• pruject to the extent that a shift in 

vo I u::103 ;r:1.y occur initially, ch;e to a .red i.t·ccting of t r:1.vc l duTing the C•""~'r.-

LOCi\'i' rem 

I. Clovvrflcld Str~et 
., 

. ) . 

I :; fl 

Ovc J'l an,} :\ vemt•.' 
C t't~nsl ;;t:~ :Joule .-an! 
\ ·:cstt~rn Avcn•.tn 

; ."" \ 
( •. . ' • ' ,-,. I • I' 'I • I(\ I 
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- ' 
Harbor J\dar.1s Boulevard u 
\'cnturn-lloll)I.:Ood Edgewater Street 

San Diego Sunset Boulevard 

Long ncach Gar,e Avenue 

In 2.dditic·:: to thf' vehicle \'Olurne counts made by Caltrans on the Santa 

~!onica r:rc;;·.,·~::, <~ .!jacent freeways and corridor arterials, the LtdJT will 

rnoni tor \"c!:ic: ~ ·:c1] tunes on cert~tin of the north·-sour.h str;:~ets prov j din~ 

::~cce.ss to th<! .:3n:1ta ~·ionica Freeway. It is nnticipatcd that stor<!f.C prohlt.:~iS 

Jil<ty occur ut c:ertain of the metered un -ramps, causing 1·miting voh:iclos to 

interfere lv ith ~he flO\v of traffic on th:..! access street:; 'fccd:in~ th·.::~8 rc.n!ps. 

,\ comhi nation o f manu:ll Clnd tulle cotmts Hill be! mad:.! on a ~;ai·;tr) l i.ng of tliO:.~ 

sLreets most l:ikc~l)' to be afrected by lncreas8d queu0 length~,. It is ,:.nti.-· 

v 

Cf'(''!-]>Q'J''D (!' ~I l>r:AL') ~.:;;\ . )),I, .:\., .. J.;t\I\. . \•,'ESTBOUND (P .:·.J. Peak) 

Lincoln Boulcv<trd (S:.~.nta t-lonica) 20th Street (lfoov~r Stri-~ct·i 

Clo\~rfiolJ Rnul0vard 

( r ··l-' ~ ., '!0 ftl' C 'I) u~ , . L .:.. I · ~c . 

Arl in~ ;ton AvenuG 

Fairf~1x Avonu l'~ 

(:) .. ::..::~~b ~)tt~h. t r~mp) 

., 
,\s ;.;~'nt >;~!c·.; >1 '' :~~:: tcr cl;1tetli\pl"i! -~1. 1975 from S.S. T:rylor, Ccner;tl 
~: :~ J; . , ::.:· r tl:~ : '· :· ;e,; ,. '.; '~:~ ~ \.:.~,; IJ c rartJ ::~'!i . l,f Tr.rffic to !big ,\ya ni<lll, !li:,lri:t' 

\,._) l ~ .il' ·, '\.' t:...'f (I ~' ·~ ·:·:'.'~ "··.~ : ·:;!t iOll for ( ':! \~:· , o , l_i, : l: ~ d '>lll'SL'qtJCilt COJ:\' L'l'SiltiOJb h'i!h 

1. .- \il'!" ;_ .. cp r· :..'.~: ~· :· :: :~: : i · . ....... ...: . 

' ': 1''' ' II ' 'I ( ··-



Crenshaw 13oulevard Robertson 13oulevarJ u 
Crensha1~ P.oul evarcl 

Western Doulcvard 

Local streets monitored hy both Caltrans and Lt\DT w.i.ll be hancl-cottoltcd 

ancl tuhc-CC"Y~t ·:-:1. The tube counts 1vi 11 be 2t1-hour counts on<1 hand counts 

t>ill record : c :·.l volume and occupancy through the normal threc-hour· p0ak 

hour perlod ~ . . \ l~ \ ·o lurne cou11ts 1dll he broken d01m iuto 15-·minutc inter-

':a ls. \'olu ;.,e :::ot;ats on the Santa ~-lonica Frcc1•W)' and lbrhor Frecl\<1)'5 Clll h ·~· 

~xtractecl fro~ :-he computer in five-mi11utc jntcrvals. Counts on other h·c-:1-:ars 

n:.)t .in the "loCJ;o" wj 11 be· lwrHl-countccl to dctormi.no volulilO :tnd occupa11cy. 

~- lanual counting on frcc·l·iays ''ill b~ clone 23 Tlti nu'l:•:)S out of' each :-iO-;::il:utc 

v pcl'i od and adjusted to provide a tot~il volume and occurnncy cot~nt. 1\hnrrt l 

countj ng on surface st:rects w.i 11 be continuous. At lc~ast tv;o c! ::J.y!; of ~:;u; : 1il .i 11~{ 

shall be rcq:.tired for each street on l·:hich tra ffj c volur:\es ~re mc:1sured, 

plc size considerations arc discussed in nore d,~ tail in Appencli.x A. · 

B. Vehicl e C.::::upancy Counts. Vch.ict .-~ occupancy counts w:Ut b~ 1:1~dc by Cll·-
-- -- -..---.. ----... ·----· ... -:-~----· 

tr:111S on th ·~ S:mta non:ica FrC•.! Ivay an-.1 corridor arteri.als, ::md on th~ ll<'t'bCJr 

<!HJ Lon)~ Rc<:::h Frccllrt}'S just before projr~ct ir!'plcment:ttiol' and ar::lin f(jttl· 

I . . ).) 



'v Vehicle occuprmcy ln the prefe:.r cn t ial bnc 1dll he monitored Juring 

th~ peak period through the first, fourth, and sixth \Vt:(•ks · folllHdng pro-

jc-ct implementation, and again t1vo 1r.onths anJ slx to nine months later to 

d(·tc·rmine the jncidcnce of lane violations by automobiles ll'ith one or tHo 

occupants. 

5>peecl runs will he liJJclc by Cnltran~; at JH~ak period-s along 

the S<Jilt:< · . : .: . ;~:.: , :. S;m Diego, VcntuJ ·a -Hollylvoocl ~111d Long Beac h Free~·;ays, 

plus Sant~ '.:·::~ic::J corridor anerials bctor0 1-,rojcct implE:lllentati(lil and 

agajn apprn ··~~::::lt cly four weeks and frn:n six to nine months after irnpll''!i1C'i1-

tr~tion. Follr.•\.;ing pro,ieci· . .implementation, spc~ed runs on th 'c Santa ~fu11icrt 

Frc e1vay will be J:Jddc .in both the Jli 'C·fc.:rcnt.i:tl l;1ne and tlt'2 unrcs<•rvt::d l :lllt:S. 

To pnwidc a suit<Jble ba:>i . ~ for co:llp:trjson, t1w sets of sper~d r11ns 1viil be 

'v madr.~ on th e SJnt~! r.:onica Fr ee~;"~')' pr·i·'l· to projec t jnrp!c:!tcnt.:ttjon. On•.· ~'"' ,_ • . -·1... 

tvill be made in the median .lanes, 1.;hi J e the second set 1·lill be J!l:l··le in the 

rcrn::tining Innes, excluding the median lanes. At least 24 ·speed runs ll'tll 

be mude on each clc.=;ignatf:d frce\\·ay :-wJ art!~ ri;Jl _in obt;tining spei..·d and (klay 

darn. Spr: r'd cbt::J em the flnrhot· Frecl·i:ly 1vill be obtained from the t!2-·milc 

loop cnn;p L::-.e:r. 

SpC'~J !'U~i:; on p(lra}IC'I corri.dor· ;Jtterials should include thos·~ ~cgtn:::nts 

i s illlpll't:; .·::·:· .: . . ·\ ilHh'\ll'k :J~;sigmu~~llt r~·,utittC' llll•kr1·aJ;cn by L:\DT it:IS 1'"''-

r 
\.._) 

I · .·;I 
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h\STiiOUND (.\.1·1. I'J:•U: I!ClUI~) 

Olympic Boulcvanl (Rok:rtson llottlcvanl to Vermont Avenue) 
P ~ co lluulL'vanl (Sl:p111\'eda Boulevard to La Brea /\Vcm.: •~) 

\i't:ional BoulcvarLI (Overland Avc1tue to Robertson Boulevard) 
Venice 13oulevard (Robertson Boulcvnrcl to Arlington Avenue) 
\·:;;shi nr>.ton Boul e vard (Crcnsh ;n~ Boulevard to Vermont AV<'Illtc) 
i~od~o l~o;1d-E.xposl tion Boulevard (Arlington Avenue to Vennont Avenue) 

WESTBOUND (P .~1. PEAK IIOlJR) 

6th 5::·::-:.-: c·:::!·:~ont .\venue to La P.rea Avenue) 
Santa:~:-:~ :::;:;. ~ou lc\'anl (B8verly HilJ.s to ~jcpulvccla Boulevard) 
Ol~lrt;'ic F:~:~cvard (Vermont Avcnu~ to Euncly Urive) 
Pico Ro ·..:l c ·::: -:·:1 (La Cienc ~::1. Boulevard to Huncly Drive) 
Venice: ::.:·:.:~ ~ ·: :trJ (Crc:nshai> J3ouJcvanl to Sepulveda r.oul~vard) 

\\';~ s ld n g: : :~ i:. ,' '. tl {' \'a rei (V t~ rmon t ,\ n: n ue to La i Ire a ,~ \'Cn u ·.~) 
Ad :uns n::-c:~ :·:;lrd (\'eriil~nt AVt:IIUe to L:l Brea Avenue) 
E:..:pos:i.·.:ic:! Boul<.;vard-J~oJeo Hoad (Vermont /\venue to L:L C:i.eneg::~ 

Boul e·::::1·.J). 

Spec•! and del:.1y rt1r1c; tdll ue Ja:1de by th·~ L;\[)T on ceccain critical 

four h'ceks after il11p1cJit(·ntt!tion, and ~~ ~·. ::tin fro .n s i.x 1:o ni1w mo:1ths b .t;.')r, 

These speed and c1clay runs 1-:.ill be rtar.L') on the saw~ pop·Jlatjon of eros~; 

streets on l>hich volw;·~ counts Hre 1::~dc. Sccti.on l.l above Jists cancliJat;) 

eros~: strc ,_: ts dd.1.: h 1nay !J.J s1.1hj~cted to traFfic delay ~; crus•.::c1 by sp ·ill :.1 ·: cr 

fl·om satur:t :::-~: on-·r<Ui!~' " · _ Sp:Jec1 nms on cro :.;s strec~ts wi 11 be: made fo·· 

di.s t:anc:C's ot: z.t least 1/2 mile in the vieinity of the n!f~tered on-!·~~!::ps. 

At lca:·.t ~!. speed rut~s should h~ made on each sc.r;:n.::nt of :1cccss rol'.cl. 'Ih ·is 

' · ' '\ · . .... . . . .. - ... . . 

I ··r· 
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m-::ntation, approximately four \·:ee Ls lat8r, and again frotil slx to ninr.! moi1ths 

In keeping with current practice, r.wasm·ct:wnts \\till bo made folloHing 

::r; :::.:. jor adjustllH.mt .in metering ratl'S. Queue lcn~ths will he measured :i.n 

i'-0t:1 reserved and unrcscn·eu ncc:ess lanes nntl combined \vith the metedng 

:\) -:o~.1putc r:~ ~·,~:1 clclay.s at each on-ramp. Queue length .infrwlilation \d 11 

also llc 2or~ela:~d with speed and delay information on access streets and 

route,;~·::.::·:::::-. ::: : ?. tistics in an nttempt to gain aJditional insiEhts lnt0 

the m·cr:i.ll :.:-·: ,:.~t of the prcf~rcntial lane project on tr.<>l~fic flo"' in the 

ter.ential la:1 !3: orc:-r-ation at four s '.:: p=trat~: locat:itms (Clw·crf'i.cld ~;tn·c~r: • 
.... 

V On~rland A\·c:~~tc, Cr~n sha \·: l)oul c \' :tr'J a;~tl h~:.;tern .\\''.~nt t . , ·,: ju~;t hdrJ;'c .iir.ple-

val ::; as operational cond i . ti.oa ~~ dict ~li .~. 

;1"iilc 11unths fo.ll.c,dng it ~plemcntatinn, and ~. t in:c:t·v,'ning ir. --

v' · ~ ·Ill "' :,-~ • ·· 11 , , • . 't'l 'l •t •f" .J\t'tt'll' " jl.",l'tl.C'.l.t l,•tl'J)· tr':c'l,,',.,. ,'l . ''t't. \' l.t .t'r. · ·~ fr>''. l', ~·.·lll~.·. l ~., I · .. ~ :_; , .... ~ · -v , .. \..l . . ' • ·· 1•.• ... • .. , , • ' '- ~ ~ ~ • • 
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1.3.3.2 Air Quality Data (Responsible Agency: Caltrans). The purpose 

of monitoring air pollutants for this project is to detect any changes in 

air quality due to changes in traffic volumes, patterns, and operating modes 

resulting from implementation of the project. Since carbon monoxide (CO) is 

a primar;-· pollutant emitted in large amounts by motor vehicles, changes in 

air quality may be indicated by statistical analyses of the CO data collected. 

The changes in CO emissions from vehicles are likely to occur on the 

freeway its~:~ and on major city streets which parallel the freeway and are 

used by rush-hour commuters. Therefore, CO samplers are to be placed on the 

freeway and on those city streets. To help establish a baseline CO level 

for before/after comparisons, bag sampling has already begun. 

In additio11, Caltrans will coordinate its research van activities and 

other mobile vans to aevelop air quality data for evaluation. 

A. Permanent Bag Samplers. Two permanent CO bag samplers have been estab-

lished, one near the west end and one near the east end of . the project. 

The purpose was to establish temporal and spatial ambient CO levels far 

enough away from the freeway to sample pollutants emitted on both corri-

dor streets and the Santa Monica Freeway. The samplers are automatic, 

collecting 24 one-hour bag samples which are then reduced at the District 

Laboratory by Non-Dispersive Infr·a-red (NDIJ1) analysis on a 1.;eek-day 

monitoring schedule. 

C) -r: . l 



B. Portable Bag Samplers. •Twelve sampling sites, four on each of three 

screenlines roughly perpendicular and straddling the freeway, have been 

established to monitor CO levels on city streets. One-hour bag samples 

from 6:00 a.m. to 6:00 p.m. are collected at each of four sites opera­

ting simultaneously on one screenline. The screenlines are sampled in 

succession (line one, then line two, then line three, return to line 

one and repeat) following the same schedule as the permanent bag samples. 

Samples then are taken to the District Laboratory for NDIR analysis. 

C. Research Van. Several air pollutants, including CO, 1.,rill be collected 

from multi-level probes in the freeway median. During the operational 

periods the research van will remain at a permanent site. 

'V D. Hobile Vans. Several air pollutants will also be monitored by a mobile 

van alternating bet1.,reen the permanent bag sampling sites every other sam­

pling day. Traffic counts on city streets, coordinated by the Freeway 

Operation Branch of Caltrans, are scheduled during September and October, 

1975. The intermittant bag sampling schedule will be modified during 

traffic count days so that air sampling will always occur on days when 

traffic is being counted. Statistical analyses will show trends or rela­

tionships between traffic characteristics ·and air pollutant emissions. 

E. Site Locations. Locations of all sampling sites are shown on the attached 

map (Exhibit 1.10). Specific descriptions of bag sampling sites ~regiven 

bel01.;. In addition, air quality data will be monitored at an appropriate 

G u 
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site on the Long Beach Freeway (control freeway) utilizing automatic bag 

sampling. 

I. 24-Hour Continuous CO Bag Samplers 

SITE 

PI·/ 

PE 

LOCATION 

Palms Recreation Center 
2950 Overland Avenue 
Recreation and Parks Department 
City of Los Angeles 

Terrace Park 
Pico Boulevard an~~ :::tonnie Brae Street 
Recreation and Parks Department 
City of Los Angeles 

II. 12-Hour Intermittent CO Bag Samplers 

SITE 

Sll 

Sl2 

Sl3 

Sl4 

S21 

S22 

S23 

524 

531 

LOCATION 

Northeast Corner of Olympic and Selby 
@ Pedestrian Undercrossing 

Rancho Park Golf Course 
Parkway in front of Clubhouse 

Venice Boulevard Median 
300 Feet West of Motor Avenue 

La Ballona Elementary School 
10915 Washington Boulevard · 

Carthay Center School ' 
Olympic Boulevard at Carrillo 

Pico Rents 
· Northeast Corner Crescent Heights Boulevard 

and Pico Boulevard 

Venice Boulevard ~1edian 
Just South of Route 10 

Westside Neighborhood Park 
Fairfax and Adams 

Hobart Boulevard School 
Olympic noul t:·:;:. :·d anJ Hobart Boulevard 
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S32 

S33 

S34 

Catholic Girls' High School 
Kingsley Drive and Pico Boulevard 

Normandie Playground 
Venice Boulevard and Normandie Avenue 

Catholic School 
Adams Boulevard and Vermont Avenue 

1.3.3.3 Transit Patronage and Performance Data (Responsible Agencies: 

SCRTD and S~r.IBL). Changes in transit ridership that occur because ·of the 

improved bus service will be documented by point checks taken on existing 

routes before implementation of the improved service and twice afterward. 

Patronage on the new routes \'l'ill be regularly monitored. Checkers monitoring 

ridership will also record the on-time performance of the routes monitored. 

A. SCRTD Data Collection. Point checks will be made on existing lines 

that operate within the study area at locations beyond the points 

at which diversions to the new service are expected to occur, so 

that ridership reductions past these points can be attributed to 

a diversion to the new service. 

It was originally proposed that the checks be taken on two weekdays 

within the same week. In order to increase accuracy, the sample 

size ~iscussions in Appendix A propose that the number of observa-

tions be doubled, with counts taken on four weekdays. Point checks 

will be taken during peak hours only on those lines that would be 

affected by new service operating only during peak hours. On those 

existing lines where there is the possibility of diversion to the 

1- 110 ~\ r\O\TW3F.R, 1975 
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new service during mid-day hours, it 1dll be necessary to conduct all-da\\ 

checks. The points at which checks are to be made on existing routes ar~ 
. \I'd d listed in'Exhibit 1.11. 

EXIIIBIT 1.11 

SCRTD POINT CHECK PROGIWI - EXISTING LINES 0 
Point Check Location 

Wilshire and Fairfax 
Wilshire and Federal 
Olympic and Fairfax 
Bundy and Santa Monica 
Wilshire and Robertson 
Venice and ~ational 
Burton and La Cienega 
Rodeo and La Cienega 
Pico and La Cicnega 
Sepulveda and Century 
La Cicnega and La Tiejera 
Sunset and Church Lane 
Venice and La Cienega 
Sepulveda and Culver 
Sepulveda and Venice 
Venice and Grand 
Pico and Rimpau 
1\ashington and La Brea 
Jefferson .and La Brea 

Total 

Line 
Checked 

83 
83 

4 
4 

21 
21 
27 
27 
27 
51 
51 

601 
606-604 

606 
604 
604 

26 
12 

9 

Duration of Check 

6-9 A.~l.; 4-7 P.~l. 

6 A . ~1. - 7 P . ~1. 
6-9 A.M.; 4-7 P.M. 
6 A.~l. - 7 P.~l. 
" ~· A. ~I. ; 4 -7 P . ~I. 
6-9 A.~l.; 4-7 P.~l. 

6-9 A.~l.; 4-7 P.~l. 

6 A.M. - 7 P.M. 
6-9 A.~l.; 4-7 P.~l. 

6 A. ~I. - 7 P . ~I. 
6 A. ~1. - 7 P . ~1. 
6-9 A.N.; 4-7 P.N. 
6-9 A.~l.; 4-7 P.~l. 

6- 9 A. ~I. ; 4-7 P . ~I. 
6-9 A.~l.; 4-7 P.~l. 

6-9 A.~l.; 4-7 P.~l. 

6 A. ~I. - 7 P.M. 
6-9 A.~l.; 4-7 P.~l. 

6-9 A.~l.; 4-7 P.~l. 

(Source: SYSTAN and SCRTD Project Grant Application) 

p~ ~\ ~) 
Checkers 
Required 

1 
1 '-l/2 
1 
1-1/2 
1 
l 
l 
1-l/2 
1 
1-l/2 
1-1/2 
1 
1 
1 
1 
1 
1-1/2 
1 
1 

22 

In addition to the locations listed in Exhibit 1.11, point checks will 

also be made at the dmmtown stop _nearest the freeway entrances and 

exists for control lines #34 and #36. Arrangements will be made to 

obtain corresponding clata from the ongo:lng monitoring of the San Ber-

narclino 13usl~ay. In addition, the new lines 1vill be monitorecl for 

changes in patronage. This will be accomplished by setting up a point 

1- ;Jl 
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check at Venice Boulevard and Grant Avenue in Los Angeles. This is 

the first stop for all freeway-express buses before entering or 

after leaving the Santa ~tonica Freeway. Patronage on the new express 

lines will be monitored very closely shortly after start-up, with 

checking activity tapering off as patronage on the lines stabilizes. 

For planning purposes, it is recomm~nded that there qe_ tw_~~W per --- --- ~.-... ........... . ~-...,_.,.. .._ 

week every other week for the first fouLm.Q!Jt~~nd one ch~~!.J.?er ... . .•.. :. .. . .. .... _ . ·-· --- ·· ~- .... ':'" ... ... ,.._ .. ,. -- ······-· · · ··~- --·· ··· ------· -...... 

month for the remaining eight months. It is further assumed that at 
.... __ .__.....__._...__,_,_- .;. _-. ... '" --------..,._...,_ ~A __ ...,......._.___.~...__,_..._......__ 

least five additional checks will be necessa~y to validate point ~h~rks 
. ~··"··-""-·"''• ""' " "- ' 

made in anticipation of ~ September 29, 1975 implementation date and 

monitor the impact of ~xogenous events occurring during the 

demonstration. 

v B. SMMBL Data Collection. The collection of data by S~~!BL \'lill be simi-

lar to that collected by SCRTD, and will complement it. Point checks 

will be made on existing lines that are likely to be affected by the 

new freeway-express lines. Because of the complexity of the freeway-

express service that is to be operated in S~NBL's service area, checks 

at several points will be taken in an attempt to locate the point of 

diversion . 

Each of the proposed S~L'IBL point checks will be taken on four separate 

h·eekdars, and then averaged to improve accuracy. The point checks 

will be taken during the months before implementation of the project, 

during the month following implementation, and six to nine months 

.... foll01dng implementation . 

1 - -1 ~ ~ \ ~0\. l)ltlFR, 1 0-:-:; 



' 
Existing routes on which patronage diversion is expected during u v 
mid-day hours will be checked all day; other points 'wi 11 be checked 

only during morning and evening peak hours. The points at which 

existing routes are proposed to be checked are given in Exhibit 1. 12. 

EXHIBIT 1. 12 

91:'-IBL Point Check Program - Existing Lines 

Lines Checkers 
Point Check Location Checked Duration of Check Required_ 

Pi co & Rimpau 7-12-13 6 AM - 7 PM 1-1/2 

Pi co & La Cienega 7-12 6-8: 30 Atvl - 5-7 PM 1 

Pi co & Beverly Glen 7 6-8:30 AM - S-7 PM 1 

Pi co & Bundy 7 6 A~l - 7 P~l 1-1/2 

v Li. nco 1 n & ~lantana 3 6:30-8:30 AM 5-7 PM 1 

Sunset & Chautauqua 9 6:30-8:30 AM 5-7 PM 1 

Total 7 

Source: Demonstration Grant Application 

In addition to the buses listed in Exhibit 1.12, point checks 

will also be made on the #11 crosstown line as part of a continuous 

monitoring of the 1 ines' performance. Patronage on S~I~IBL' s ne1~ 

routes will also be monitoreJ on a regular basis for changes in 

ridership. S~~BL's one freeway-express line #10 will be monitored 

by SCRTD at their check-point at Venice f, Grand in Los Angeles. 

It 1,·as first estimated that at least three point checks \o~ould 

- he needed on the proposed crosst:...:·. line #14 on 13undy/Ccntinela, 
) ., 

u 
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but because of the many ways that this route could be used in combination 

with the freeway-express routes, it was concluded that a better check on 

ridership would be obtained with a "riding check" (e.g., a computation of 

the number of passengers boarding and alighting at each stop or during 

each trip). The riding checks will be conducted from 7 A.~l. to 6 P.~l. 

Although the four feeder and crosstown lines will be monitored co'ntinuously 

throughout the one-year length of the project, it is not necessary to check 

these lines ~ill the same rrequency as the freeway-express lines. It is 

instead proposed that the feeder/cr6sstown lines be checked only once each 

month for a total of twelve checks. 

1.3.3.4 Safety and Enforcement Data Collection (Responsible Agencies: 

CHP and LAPD). The CHP 1dll assemble freeway accident data, maintain records 

of enforcement levels, record citations and warnings issued for lane violations, 

and identify enforcement problems associated with preferential lane operation. 

The LAPD \'t'ill assemble accident data on surface streets in the corridor and 

maintain records of enforcements levels following project implementation. 

A. Accident Data. Accident on the Santa Nonica Freeway arc normally 

assembled from the reports of CliP officers.· The proposed prefer-

cnt ial lone proj e<.:t covers seven designated CliP beats and th'O com-

mancl :neas, Central Los Angeles and \¥estern Los Angeles. Accidents 

on the seven beats affected by the project 1dll be recorded bynum­

ber, severity (property damage, i!1jury, or fatality), nnd primary 

·. 

i ' 
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cause. ~lonthly summaries will be prepared classifying accidents by 

direction of travel and time of day. In cases in which an accident 

vehicle was attempting to enter or leave the preferential lane at 

the time of the accident, this fact will be noted by the reporting 

office!'. 

Accident data on surface streets in Los Angeles are assembled by LAPD . 

and classified as follows: 

a) Serious Injury; 

b) Slight Injury (contusions); 

c) Complaint of Injury; 

d) Property Damage; and/or 

e) Fatality. 

'v Additional accident data recorded by the reporting officers and compu-

terized by LAPD include primary cause, time of day, and nearest inter-

section. Daily summaries and monthly reports are provided covering 

each LAPD division. For the purposes of the preferential lane study, 

the best source of accident data is the quarterly accident summary 

report produced by the Los Angeles Department of Traffic (LADT) with 

information supplied by LAPD. This report lists accidents by key inter-

sections for the last four quarters and for three years preceding the 

last four quarters. In addition, it is possible to obtain an accident 

location analysis report giving a six-yenr history of accidents at any 

intersection within the jurisdiction of LAPD. Since most of the inter-

sections \dthin the study area fall Hithin this jurisdiction, no addi-

tional surface . street accident cia: .:. :s required for the preferential 

lane -:·.al:; ,::ion heyoncl that alr-::·a J:; r~:.:1g collected by 1./\PD. 

' t f' ~ \ ~0\T.\IBFR. !97S 
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B. Enforcement Data. In the case of the CHP, the number of units assigned 

to each of the seven free1·1ay beats covered by the preferential lane 

project will be recaptured from daily schedules of manpower assignments. 

Knowledge of the number of CHP units assigned to the Santa ~lonica Free-

~ay during project implementation is necessary both in interpreting 

lane violation data and in portraying the social costs of the project. 

At least six LAPD divisions (Divisions 1, 2, 3, 7, 8 and 14) 

are likely to be affected by the preferential lane. Information regard-

ing manpOI\er assignments in the vicinity of the Santa ~lonica Free1~ay 

will have to come from the captain of each division, since the divisions 

operate autonomously. 

Data on the number of warnings and citations issued for viola-

tions of the preferential lane and freeway access ramps will be main-

tained by the CHP. Since warnings are not usually recorded separately 

and citations are not usually tallied by beat, the maintenance of 

these records will require a slight modification of normal recording 

procedures. Beat officers will maintain separate tabulations of ~arn-

ings and citations issued for preferential lane violations, along with 

an individual assessment of the probable cause of each violation 

(i.e. ignorance, confusion, or deliberate non-compliance). These 

tabulations will be collected and summarized by the desk sergeant 

·responsible for rcvie1.;ing the daily reports of beat officers. In addi-

tion, any special enforcement problems resulting from the introduction 

of the preferential lane shall b ~ :·eported by beat officei·s to thci r 

superior5 and included in the ~~~l~~: ion process. 



·v 1.3.3.5 Attitude and Behavior Surveys. (Responsible Agencies: Flll\A, u 
Caltrans, SCRTD, S~l~IBL) Three separate surveys of attitudes and behavior Nill 

be undertaken in the course of the evaluation: 

1. A "before and after" home interview survey will be conducted by ·the 

FH\\'..\. 

2. A license-plate based postcard survey of carpoolers Nill be conducted 

by Cd trans after the preferential lane has been in operation. for 

six to nine months. 

3. An on-board survey of bus users wil! be conducted by SCRTD and S~IMBL 

within nine months folloNing project implementation. 

The information content and design of these surveys needs to be carefully coor-

dinat~d. The most critical of the coordination requirements concerns the 

"before and after!! home interview survey sponsored by FHIVA. This survey, 

·v 1-;hich IVill be the first to be conducted on the evaluation process, addresses a 

different sample population and somewhat broader issues than the remainder of 

the evaluation plan. 

A. The FHWA Home Intervie1v Survey. The FHI\'A, through its consultant, 

~larket Facts, Inc., will conduct a study entitled "~leasuring the Effects of 

System Operating Policies on the Travel Behavior and Desires of Individuals.'' 

This study, which IVi 11 consist of a series of . "before and after" home interviews, 

is designed to ascertain attitudes to1vard transit (and car-pooling) and to 

establish a data base on behavior to he used to identify changes resulting 

from project i171plementation. In addition, the FHIVA 1vishes to assess attitudes 

toward other short term, non-capital intensive innovations. This latter 

objective is of general interest, but not !~sential to the objectives of the u 

1:. 
\ 
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preferential lane de~onstration. As c~rrently planned, the main ingredient of 

the home interview survey of importance to the demonstration is the plan to 

capture "before" attitudes, in an attempt to relate these attitudes to subsequent 

mode choice decisions. 

The target pOj1Ulation of interest to FIIWA consists of those users and 

potential users of the Santa Monica freeway destined fbr the CBD. This popu­

lation is defined in a geographic serise to consist of persons living within 

approximately 1-l/2 miles (the actual distance varies due to census tract con­

figuration) of the freeway. Originally, census tracts having an incidence of 

travel to the CBD of less than 5% of the total population were not to be con­

sidered in order to reduce the screening necessary. This essentially meant that 

the sampling frame did not extend past a fixed distance from the CBD and excluded 

much of the Westside study area of interest in the preferential lane demonstration. 

With U~ITA funding, however, the sampling frame has been extended to include 

communities further away from the CBD that are also included in the preferential 

lane study area. A control group is similarly being selected from an area 

within l-1/2 miles of the other major freeways. 

Local jurisdictions sponsoring the demonstration are interested in all 

users of the corridor, which includes substantial numbers of users not destined 

for the CBD, but \vho rather usc the 1 ink for longer trips. (It is estimated that 

travelers destined for points outside the CBD comprise more than 85~.; of the 

users of the Se~nta ~1onica Frce1vay.) FIJI\'.'\ be>lieves that the typical p<~ttern of 

traffic in most cities is hub-like into a crm and hence this flow is the most 

import<~·nt for assuring transfcrahility of the results in Los Angeles to other 

cities. \cn•r::h~icss. a hronJcr sample> ::- :-.: - ::-? ;;lssi.ng all free1~ay users 1,·ou!J 

u 

u 
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be desirable for local purposes as well as for transferability considerations. 

If travel times are decreased by the preferential lane, it can be expected 

that trips on the frceh·ay 1dll have origins at greater distances from the· CBD. 

Since this phenomenon has an impact on \It-IT and may have land use impacts in 

the longer ter~. it is desirable to build the proper data base now for possible 

future analysis. This is not done with the original geographic limitation and 

perhaps not accooplished 1vith the extended geographic sampling frame. 

The fact that the proposed census-tract sampling procedure isolates a 

sample population that is decidedly different from the population addressed 

by other measurements (vehicle flows, auto occupancy counts, etc.) makes it 

difficult to relate household survey data to the remainder of the demonstration 

evaluation, which is directed toward all freeway users. For demonstration 

purposes, the proposed plan will yield useable information regarding the 

attitudes of a certain segment of the public, but the relationship of this segment 

to the broader class of all freeway users is not easy to ascertain. To help 

relate these two sample populations and to provide additional information 

of interest in the demonstration evaluation, the proposed telephone screening 

survey used to isolate CBD-destined travelers for home interviews has been 

lengthened somewhat to elicit 0/D and mode choice information from a sampling 

of those travelers using the Santa ~lonica Freeway corridor 1~hose places of 

employment lie outside the CBO. 

The approximate sample size of the pmposcd home intcrvic1v survey as planned 

by fiJI~ . .\ and augr:-.ented by UHrA funding arc a!' folloh'S: 



'V 
Target Control u 

Single Occupant Auto Drivers 800 800 

Carpool Drivers 200 200 

Carpool Passengers 200 200 

Bus Users 200 200 

The sample is to be identified by an estimated 46,000 phone calls selected 

at random to identify corrunuters to the CBD. Householders qualifying as CBD 

commuters will he asked to supply information in an extensive home interview 

covering existing travel behavior, attitudes toward different transit modes, 

paired comparisons of different modal attributes, and subjective rankings of 

different low-capital transpo~tation improvem~nts. In addition, 0/D and mode 

choice information will be elicited from 2,000 corridor users with destinations 

outside the CBD. 

v 
Because of the multiple objectives of the FHWA study, the home interview 

questionnaire, lvhich requires approximately one hour to administer, includes 

~uch more information than is required for the purpose of the demonstration 

evaluation. Questions on modal attitudes are more than adequate for the needs 

of the preferential lane evaluation. Because the survey will not b·e taken 

until the public information program has started, respondents will be queried 

regarding their awareness of the preferential lane project. It is further 

recommended that a question regarding the source of the respondent's kn01vleJge 

of the demonstration be included to determine whether the information was 

obtained from mailings, phone calls, radio announcements, leaflets, local 

ne1~spapers, free~>·ay d j splays, 1wrd of mouth, or some combination of these sources. 

Additional questions related to the proj::~: should probe the respondent's 
'"\...) 

kno1vlcdgc of e\:~!i:::,: ~tnd proposed bu!; .~::r·:~..:-~ and his perceptions n'garding 
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v the relative seriousness of preferential lane violations. 

B. Caltrans Postcard Survey of Carpoolers. 
1 

Once a relatively steady state 

ha s been achieved following project implementation, Caltrans will conduct a 

license-plate based postcard survey of carpoolers using the preferential lane. 

The primary purpose of this survey is to determine the extent of the modal 

shift and V~rr reduction brought about by the preferential lane. To achieve 

plus or minus five percent accuracy with 95 percent confidence, the license 

plate survey 1.-ill be designed to develop a . sample base of aprrnximately 1000 

2 carpool vehicles, 500 from peak hours and 500 from off-peak hours. License 

plates 1vill be photographed at four locations in the carpool lane of the Santa 

~tonica Freeway, and the sample selected in accordance with the procedures out-

lined in Appendix A of this report. 

The questionnaire used in polling carpoolers will be designed jointly by 

Caltrans and SYSTAN, Inc. and will be coordinated with the questionnaire used 

in on-board surveys and the initial travel behavior section of the proposed 

home interview survey. Data obtained from carpoolers will include: 

origin-destination information 

number and relationship of carpoolers 

trip frequencies 

parking charges 

1steady state is defined as the condition \'.'hen the major behavior changes due 
to the preferential lane have occurred; that is, travelers have le:-~rnccl hoh' 
t o use the l a ne or bus es, or have arranged carpools, and enforcement is at its 
norma I 1 eve I . 

? 
~In the en·nt t :;:;: f::; ·:cr than 500 carpc :: ~' :·~ :.:sc the prcfcrcnti<ll lane during 
uff-p cak h o 11 r~ . . i ; .. !'' sampling pl<1n ... : ~! bt:- ::-tstituted. 
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door-to-door travel times 

trip history prior to preferential lane project 

driver income level 

attitudes toward transit and lane dolations 

C. SCRTD and S~li\IBL On-Board Suneys. To determine the characteristics of 

users of the new bus service, a questionnaire will be distributed to riders on 

SCRTD' s freel\·ay-express bus routes and S~I~IBL' s free\vay-express buses, feeder 

buses and crosstown buses. Primary responsibility for the design of the ques-. 
tionnaire will rest with the U~ITA/TSC evaluation contractor, SYSTAN, Inc., but 

questionnaire content will be carefully coordinated with other planned attitude 

and behavior surveys and reviewed by SCRTD and S~!J\1BL. Personnel from the respec-

tive bus conpanies will administer the questionnaire once a steady level of transit 

( ridership has been achieved. Ideally, the survey lvill be timed to coincide lvi th 
v u 

the carpool postcard survey. Data obtained from transit riders will include: 

origin-destination information 

trip frequency 

door-to-door travel times 

trip history prior to preferential lane project 

income level 

attitudes toward transit and lane violations 

·auto availability 

D. AdJitional ~lonitoring of Public Attitudes and Reactions. Several 

additional preferential lane projects are scheduled for implementation in the 

Los Angeles area \vithin the next few years. The Santa ~lonica Freeway project .is 

r V likely to generate more public reaction : !~an any of the other p_roposed projects, 

1 - s .~ 



because it is the first of the scheduled projects to be implemented and because 

-. it entails the denial of an existing lane to some drivers. The projected surveys 

will be designed to explore these attitudes. In addition to the surveys, speci-

fie plans have been made for monitoring and recording responses in the media 

(editorials, letters to the editor, talk show comments, etc.). Members -of Cal-

trans' Public Relations Department commonly read all major daily newspapers in 

the Los Angeles area and have agreed to maintain a separate file for information 

related to the Santa Monica Freeway. In addition, SYSTAN personnel will review 

the Los Angeles T~mes and the Santa Monica Evening Outlook, both for transporta-

tion information and for ne~s nf exogenous events that might affect the demon-

stration. 

Caltrans will make arrangements with a Los Angeles media-monitoring firm to 

monitor both radio and television broadcasts and provide transcripts of all ref-

erences to the Santa ~tonica Freeway Project. Monitoring will be continous and 

all-inclusive throughout the month preceding implementation and the first month 

following implementation. Thereafter, the firm will provide transcripts of items 

of exceptional interest in accordance with their existing relationship with 

Caltrans' Public Relation~ Department. 

In cooperation with the Los Angeles Mayor's Office, a central telephone 

number (213/520-8111) has been established to provide Los Angeles residents 

1dth information on bus schedules, car-poolin~. alternative routes, and prefer-

ential lane usc. The telephone llUl;luer, which will also provide a channel for 

the expression of public opinion, 1vill he answered by volunteers and personnel 

from Caltrans, SCRTD, and Commuter Computer. SYSTAN personnel have particioated 
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in the planning of telephone center operations and have developed 

a summary sheet for use by telephone operators. This slimmary sheet 

classifies incoming calls with regard to the general nature of the 

response (positive or negative), the type of information requested, 

user identification (area of residence and current mode of trans­

portation), and the final disposition of the call. Information ob­

tained from these sheets will be tabulated by SYSTAN and the Mayor's 

Office. In addition, a SYSTAN representative will be available in 

the telephone answering center during critical periods (i.e., the 

days following the initiation of the marketing campaign_ and the week 

before and after project implementation) to monitor incoming calls 

and to obtain a first-person sample of public reaction. 

Information requests for carpool information received by Com­

muter Computer will be monitored before the demonstration is publi­

cized, during the publicity period, and following project implemen­

tation. Telephone center requests for information from SCRTD, S~IMBL, 

and Caltrans will also be monitored during the publicity period and 

the period immediately following implementation. The names and addresses 

of callers receiving the general project information packet prepared by . 

the marketing subcommittee will also be recorded for possible future 

contact. 
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1.3.4 Data Analysis 

Details of the analytic comparisons to be undertaken using the data 

collected in the course of the evaluation appear in the tableaus of Exhibits 

1.5 through 1.9. These comparisons have been summarized in the overvie~ of 

Exhibit 1.1. This section discusses certain aspects of the data analysis 

plan which may not be apparent in the tableaus, either because they are im­

plicit in the evaluation plan or because they ·require a more detailed treat­

ment than is permitted by the tableau format. These asper.t~ include consi­

derations of statistical significance, the definition of modal market shares, 

the analysis of computerized traffic flow records, and the exploration of 

cause and effect relationships. 

1.3.4.1 Statistical Analysis. The analytical approach to demonstration 

evaluation developed in this report is based on a structured statistical frame- . 

work for formulating and testing hypotheses. Much study effort has been devo­

ted to the development of statistically significant testing procedures, the 

estimation of confidence intervals, and the use of factor analysis to identify 

concomitant changes in variables. This concern for statistical significance 

will be reflected throughout the demonstration's evaluation. It should be 

recognized that the acceptance of hypotheses indicates only the substantiation 

of their plausability under specific experimental conditions. The validity 

of inferences dra\\11 from these hypotheses must rest, to a large extent, on the 

experimental sample size and the correct interpretation of these experimental 

conditions. 
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In some instances, data may seem to imply the answers to the questions, 

What? and Why? (or \Vhy Not?) in cases where statistical significance cannot 

be shown. This knowledge is useful in generating hypotheses for further consider-

ation. lienee, certain study findings may be useful without being statistically 

significant. 

Examples of the kinds of questions that will be analyzed by statistical 

methods appear below: 

0 

0 

0 

Do the attributes of two entities differ as a result of transport 
innovations? (i.e., does vehicle occupancy differ before and 
after demonstration implementation·?) 

Do two attributes change in a correlated fashion? ·(i.e., can a 
causal relationship be inferred between bus ridership and travel time?) 

Does a small group of variables explain or contain the information 
in a larger group? (i.e., is low income a surrogate for transit 
dependence?) 

A positive answer to any of these questions is the basis for an inference 

regarding causality, which in turn may generate additional h)~otheses for 

testing. A negative answer may be just as revealing. 

Besides time and cost, two important quantitative elements in the 

selection of "appropriate" sample sizes are: 

0 

0 

Assurance that the accuracy of the collected data is within 
selected limits, and 

Assurance that specified changes in the data from one phase of 
the program to another be Jctected as significant or not signifi­
cant, both at stated levels of confidence. 
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TSC is currently generating sample size guidelines for use Lyall lft\ITA demon-

stration evaluators. Once these guidelines have been developed, they \dll 

be incorporated in the experimental design to the maximum extent possible given 

the then-current state of prciject implementation. General sample size iuide-

lines observed in past demonstration projects and used in developing this eval-

uation plan are listed below: 

1. The accuracy of estimates of variable levels should be within 
plus or minus 5 percent with 95 percent confidence (the plus 6r 
minus 5 percent range around the estimated value will include 
the true value 95 percent of the time that this estimation pro­
cedur~ is used.) 

2. If the true value of a variable (such as vehicle occupancy) shifts 
by 10 percent, the sample size should be sufficiently large so 
that the analy~t fails to recognize that shift only 20 percent 
of the time (Type II error of .20) and might erroneously say that 
the shift has occurred, when it has not, only five percent of the 
time (Type I error of .05). 

The above general guidelines were observed in developing data collection plans 

as part of the experimental design and in reviewing plans developed by local 

agencies as part of the demonstration grant application. For the most part, 

the data collection plans developed by local agencies fall well within the 

above confidence limits. Revised sampling plans have been recommended in cases 

in which local plans failed to provide the desired levels of statistical 

accuracy . 

. For all statistical analyses conducted in the course of a demonstration, 

the following information will be provided: 

0 A confidence limit for a given measure after it is computed from 

a sample, or 

0 The level .)f significance for any observed shift in a given measure 

from one ph~se of the program to another. 

~\ 
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Appropriate tests for determining these levels of significance are identified 

in the experimental design tableaus (Exhibits 1.5 through 1.9). 

1. 3.4.2 ~larket Share Definition. ..\number of different definitions of 

modal market share are possible. At least three definitions ~ill be employed 

in the proposed evaluation process. The first measure will focus on screen­

line crossings \dthin the project area, the second on CBD-destined trips, and 

the third on the vehicle mileage consumed by corridor users. Each approach 

will attempt to define the market share commanded by the different modes of 

interest before and after project implementation. The three modes of interest 

in the market share computation are: 

1. Carpoolers (three or more people per auto); 

2. Non-carpooling auto users; and 

3. Transit users. 

A. Screenline Crossings. Crossings by mode at two of the three major 

proj~t scr~enlines (Sepulveda Boulevard and La Cienega Boulevard) will be re­

corded before project implementation, three weeks after project implementation, 

and six to nine months follow~g project implementation. Carpool and other 

automobile crossings will be measured at the third project screenline, Western 

Avenue. Each mode's share of total crossings will be computed at the Sepulveda 

Boulevard and La Cienega Boulevard screenlines. Because no major project­

related changes in transit service are planned for the area east of La Cienega 

Boulevard, analysis of the Western Avenue screenline crossings shall focus on 

changes in automobile occupancy. 

B. CBO Travel. Each mode's share of trips originating in the Westside 

project area and terminating in The Los Angeles CBD will be calculated before 

-~ \ ~()Vf:' ln E H I 197' 



~ and after project implementation. The primary source of data for this calcu-

v 

lation will be the home-intervie1~ survey conducted by FHWA, 1vhich is directed 

exclusively at CBD-destined travelers. Several supplementing sources of 

information will be employed to locate the FHWA sample population with respect 

to the larger population encompassing all CBD-destined travelers and all 

Santa Monica corridor users. These include the recently completed Downtown Los 

1 2 
Angeles Travel Surveys , the Ramp Usage Survey undertaken in 1973 by Caltrans , 

the biannual CBD corridor counts taken by the Los Angeles Department of 

Traffic, and the Postcard and On-Board Surveys planned as part of the project 

evaluation. 

C. VMT She1re. An attempt will be made to estimate the vehicle miles 

traveled by mode by corridor users before and after project implementation. 

The primary source of data supporting this estimate will be the telephone 

screening survey conducted by the FHWA to identify a sample population for 

home interviews. In addition to identifying CBD-destined workers for follow-up 

home interviews, the initial telephone survey will identify a separate population 

of workers who use the Santa ~tonica corridor to commute to places of employment 

located outside the CBD. Although this population will not be included in 

the home interview sample, sufficient information will be obtained by phone to 

support v~rr computations. V~IT estimates obtained in this fashion will be 

1central Business District Employee Travel Survey, prepared for Southern 
California Rapid Transit District, Wilbur Smith and Associates, July 1975. 

2 Ramp Usage Survey, Eastbound Santa Monica Freeway, State of California 
Business and Transportation Agency, Dcp artoent .-:1£ Transportation, Los Angeles 
District 7, Ftechay Operation Branch Report ~o. 73-6, July, 1973. 
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~ checked against estimates formed by combining the information obtained from 

before and after screenline counts, post card surveys, and on-board surveys, 

with the data base supporting the LARTS transportation model.* Since the cost 

of a "before and after" origin-destination survey cannot be justified if used 

solely for VHf estimations, the use of telephone surveys supported by updated 

tabulations from the LARTS model appears to be the most likely approach to 

VMf estimation. One drawback in the use of the L\RTS mode 1 is the age. of the 

data base, which was assembled in 1967. With suitable adjustment factors, 

however, this data base is deemed to be adequate for the purpose of estimating 

an aggregate statistic such as V~IT. 

1.3.4.3. Analysis of Computerized Traffic Flow Records. As part of the 

42-mile freeway surveillance loop**, the Santa Nonica Freeway is one of the 
( 
'-1 most closely monitored in the world and presents unique opportunities for 

data analysis. Electronic surveillance of the 42-mile triangle formed by the 

Santa ~tonica, San Diego, and Harbor Freeways is accomplished through loop 

·detectors placed in all four lanes at approximate three-mile intervals. Al-

though the surveillance system was primarily devised to deal with problems of 

non-recurrent congestion caused by accidents and other unpredictable -traffic 

incidents, the system provides a record of ~he day-to-day freeway congestion 

*Sorenson, Sterling A., and David W. Brewer, The LARTS Transportation Model: 
Description and Assumptions, Caltrans Technical Report Series tr/2, Los 
Angeles, January, 1974. 

** A description of this project may be found in Green, Richard H., "The 42-1\lile 
Free1-1ay Survei 11 a nee Loop," Free1vay Ope rat ions Dept., Ca 1 i fornia ni vision of 
lliglHvays, Los r\ngcles, CA, 1973. 
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,-.., conditions that can be stored for later analysis on either hard copy or computer 
\.I 

v 

tape. Examples of available computer printouts are sho\,n in Exhibits 1.11 

through 1.13. Respectively, these exhibits show hourly volumes at ea~h record-

ing station along the Santa Monica Freeway, speed records at five-minute inter-

vals for a single station, and a computation of the vehicle delays encountered 

at sample stations throughout the day. The level of detail presented in these 

exhibits permits a far more detailed investigation of the precise impact of 

the preferential lane project on traffic flow than would be possible with daily 

v~ hourly mechanical counts of traffic. Records of traffic flow on the ~~~:~ 

~lonica Freeway will be maintained on computer tape beginning at least one month 

prior to the demonstration and continuing throughout the demonstration.* In 

addition to before-after comparisons of traffic flow densities, the following 

investigations of detailed congestion attributes will be undertaken, using the 

recorded data: 

* 

o Before-after comparisons of total vehicle delay (defined as 
total vehicle minutes under 35 mph); 

0 Before-after comparisons of duration of peak traffic congestion 
(defined as the number of successive five-minute intervals under 
50 mph and under 35 mph); 

o Before-after comparisons of the shape of peak lane congestion 
(defined as the second moment of the 5-minute distribution of 
lane occupancy). 

Additional comparisons will be developed as the study progresses. 

The surveillance center computer is scheduled for relocation in mid-December, 
1975, but should be back in service on :-larch 15, 1976. Traffic data 1vill be 
adjusted if the computer is not in sen-L::e by the beginning of the eva.luation · 
~ er iod. 
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1.3.4.4. Causal Correlations. Most of the data analysis procedures 

described in the experimental design plan focus on the detection of statis-

tically verifiable changes that stem from the introduction of a preferential 

lane on the Santa Monica Freeway. That is, they focus on the problem of· 

defining \\11AT HAPPENS as a result of the demonstration. In addition to deter-

mining WHAT HAPPENS, the analysis will also explore the underlying causes of 

the observed results. Several analytic comparisons will be undertaken to 

determine whether a statistical correlation exists between an observed effect 

and a presumed •~"se. The existence and nature of such correlations will be 

explored through the statistical tests outlined in Exhibits 1.4 through 1.8 
.. :·~ h 

and standard regression analysis. A number of the anticipated effects and 

presumed causes to be subjected to correlation tests are listed below: 

Effect 

0 0iversion to New Bus Routes 
from Old Lines and Auto 

°CO Levels at Monitoring Stations 

°Computer-detected Freeway Inci­
dents 

0 Preferential Lane and Access 
Ramp Violations 

0 0iversion of single passenger 
autos from the Freeway to 
parallel arterials 

1- 65 

Presumed Cause 

0 Time Savings by Route over Existing 
Lines and Improved Performance 
vis a vis Auto 

0 Traffic Volumes in Vicinity of 
l·foni taring Stations 

°Freeway Accidents 

0 Enforcement Levels 

°Congestion levels and ramp 
metering rates 

c\ ~,n,rr~· nr:o 



fv Strong positive or negative correlations meeting the statisticai confidence 

levels identified earlier will provide the basis for inferences regarding caus-

ality and quantitative measures of the extent of the correlation. Results indi-

eating a lack of correlation between the effect and the presumed cause will 

prove equally enlightening. 

1.4 Threats to Validity 

In this context, validity is defined as the correctness of measured 

magnitudes or of inferred or Jr.rlnced relationships. There are numerous fac-

tor s _wl•ich affect the ability to draw correct inferences or deductions. The 

function of the experimental design is to minimize or mitigate these threats 

l "d" 1 to va 1 1ty. Although this is a paramount goal, the ability to accomplish · 

this in a real setting (as opposed to a laboratory setting) is greatly con-

strained. Therefore, a second objective for the study design is to prepare 

a comprehensive listing of potential threats, so that hypotheses of causality 

may be made and tested with full knowledge of the factors which may limit the 

validity of the results. 

In some cases, threats to validity may be lessened by scheduling 

measurements so they do not interfere with each other, to avoid external 

interference, or by the careful definition of control groups. 

Threats to validity are viewed as falling into two groups, those 

that threaten internal validity and those that threaten external validity. 

1rhc name is due to Stanley and Campbell. 
Campbell, Donald T. and Julian C. Stanley, Experimental and QGasi-Experimental 
~~csigns for J~csea rch, Rand-~lcNall:' 6 Company, Cldcago, 1970. 
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~ Internal validity is the ability to discern correctly the impact of the 

demonstration on the host city. External validity is the relevance of 

correctly perceived demonstration impacts for predicting impacts of similar 

transport systems in other metropolitan areas. Lack of internal validity 

typically implies lack of external validity, except by coincidence. The 

converse is not necessarily true. 

Threats to validity are not all statistical in nature; that is, the threats 

are not all the result of sampling considerations. Many may be traced to the 

process of measurement and its effect on the environment or on those variables 

being sampled. Others may be traced to the inability to isolate the demon­

stration's effects from the multi tude of other factors 'which constantly 

change the environment and activities in a dynamic setting such as a city. 

Definitions of fourteen common threats to validity appear below. The 

threats are classified into ten categories of threats to internal validity 

and four categories of threats to external validity, an extended version of 

those identified by Campbell and Stanley (1970). 

1.4 .1 Threats to Internal Validity 

Exhibit 1.14 lists ten prominent threats to internal validity, together 

with examples of their applicability in the Santa Monica ' Free1~ay project and 

a summary of projected counter-measures. These ten threats are defined as 

follows: 
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l Tl~ re ~.ts to Internal Val iJity 
! 

l. [ x o~ e nous Events 

1-
12. ~b t ur : 1 ti on 

13. ~~eas~rc ::1 ent 

4. Time Interference 

I 

I 
l~-
I s . 1 ns t r u.'r. en tat ion 

6. Vuriable Selection 

7. Po~ul~tion Selection 

I 

I 8. St:Jtistical !\egression 

' 

tXil~l; 1.1 G 
(J 

SU~l.\1!\RY Or I'OTE:--lTIAL TI IREATS TO 1:\TE !\~!AL VALIDITY 
AND Pl.A"l~ED COU >!TEH~lEASUP.ES 

A?plicable Examples Plannecl Counterm~asures 

0 G:~s Crisis . o U ~ e of Control Routes (Long Beach rre c~~y :~nd Specific ~us Route!) 
E.1rly scheduling of "aftcr" observations to minimize time spun in ·o~hich an 

exoger.ous event might confounJ results 
0 Sur..ner Schoo 1 Ho l idnys 0 Sc~cciuling of observations to reflect comparable school periods 
o Rainy Se~ ~0n hetwc~n October & April o S.:he,lu lin~ of observ:ni ons 

I o Tr;,nsient Period of Ad:1pt<1tion ° Cor:tinuous m·onitoring of congestion and tr::.r.sit ridership will pcr::li.t >::Jjo:r 
I 
I 

I 
I observations to he scheduled after the tr:Jns i ent learning period ~ v ~r 

0 Recent Decline in Accident Levels on 0 A1~areness of trend and incorporation of :H>areness in evalu::.tion process 
Freet:ays and City Streets 

0 Population Increases 0 U.;e of Control Routes and Extnpolation of Current Trends 

I" Po,iblc ioflucoco of home in""'" 
0 !1!-entify interviet> subjects having prior knO\dedge of the c!e:no:1 s tration 

on attitudes to~ard the preferen-
tial lnne 

~ 
0 Occupancy requirements on metered on- 0 No immediate countermeasures are planned, but sub$eq~ent Caltrans dcmonstra 

ramp bypnsses will ch<1n~e with pre- tions on other L.A. F~eew<1ys should shed some light on the infl~enre of 
ferential l ane introduction, tend- access lane bypasses _on carpooling 
ing to obs~urc the influence of the 
l~ne on carpooling . 

o Lane closures clue to median b~rrier o R~strict lane closures to nighttime hours ancl low-volt~c ~eekend ~oLrs 
construction 

- -I 0 ~ir bag sampling accuracy 0 ~i U ;)plement air quality measurements with e:nission computations basec\ on \'~IT 
estir..ates 

t-

I 
I 

-l 
--. 

I ° Citations as a proxy for lane viola- o Separate measure~ent of lane violations 
tions 

·-----
o Differences in HII~A sample popula- 0 R.!late t1<1o .separate populations through additional information obtained in 

tion of enD-de stined travelers and rHWA telephone screening survey 
other sample populations of all 
corr1dor users 

0 Not applicable 0 Not applicable 

~:Jl i ty I 0 De~ I etion of home interviet~ ::ample 
\ ~et\,'1.!<:~ "before" iltH.l "after" 

o Increase "before" sa1:1plc size and check to make . sure lost j)Opul:nion has 
sa;r.c charal.!teristics as remainin~ population 

1 1 1nterv H!t~s 1 : l IO.Selection Interaction . 0 Not f\pplicable 0 Not Appli:able 
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1. Exogenous factors include all external events, not associated 
with the transportation demonstration, which change attitudes or 
have a decided impact on life and the economy in the study region. 
One important exogenous factor that has confounded the evaluation 
of transportation demonstrations in recent years is the avail­
ability and price of gasoline. The possibility ~fa gas crisis is 
one of the most serious potential threats to the evaluation of ' 
the preferential lane project. A severe increase in the price of 
gasoline occurring after project implementation will tend to drive 
auto users to car pools and transit and obscure the precise impact 
of the preferential lane. 

The only sure means of controlling the effects of exogenous events 
is experimental isolation, which is not usually possible in t 'rans­
portation demonstrations. Ho1.,ever, the establishment of the Long 
Beach Freeway as a control route should serve as an effective counter 
to a gas crisis and other exogenous events threatei1~n5 to confound 
the evaluation process on the Santa ~~nica Freeway. 

2. Maturation is the effect of time independent of specific events. It 
includes existing trends in population and economic growth and the 
effect of learning by users, operators, etc.: it is analogous to 
"wound healing." It may be difficult to distinguish between exogenous 
events and maturation, but generally exogenous events should be 
traceable to specific events and maturation should include long-
run trends. Naturally, it is not essential to distinguish pre-
cisely as long as relevant factors in both categories <Lre considered. 

In the case of long-term demonstrations, the effect of population 
growth must be accounted for in comparing before and after measure­
ments. Although population increases are not expected to be a 
significant confounding factor in the Santa ~lonica Freeway demon­
stration, other instances of maturation need to be considered in 
planning the evaluation process. The most obvious instance is the 
length of time required for drivers to adapt to the prefeTential 
lane concept and for carpools to form and permanent mode choice 
changes to take place. The CHP expects to allow a two-week shake­
down period before issuing citations, and past experience indicates 
that at least thr~e months will be required before transit ridership 
levels reach a steady state. Continuous monitoring of congestion 
and transit ridersl1ip will permit major observations to be scheduled 
after this state has been achieved. 

Another factor to be considered in the evaluation process is the 
recent decline in traffic accidents throughout Los Angeles. Fatal 
accidents declined by 28% between 1973 and 1974, and total accidents 
dE'clined by 4.5%. T1v0 contributing causes in this decline arc the 
1974 gas crisis and the l01vered freeway speed limits. This decline 
must be factored into any comparison of historical accident levels 
with post-project levels. 
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3. Measurement encompasses the effect of the act of measuring on the 
object of measurement, analogous to the Hawthorne effect in manage­
ment or Heisenberg's Uncertainty Principle in physics. This is a 
relevant factor in attitude surveys of human populations wherein 
the survey itself may affect attitudes by sharpening awareness, etc. 
This is a potential threat to the validity of the "before" attitudes 
obtained from the home interview survey, since in many instance~ the 
interviewer will be the initial source of a subject's knowledge of 
the preferential lane project. Hence, it is important that the 
interviewer ascertain whether or not the subject had prior knowledge 
of the demonstration. From a marketing standpoint, it is also im­
portant to learn the source of that knowledge. 

4. Time Interference refers to the interaction of two or more innovations 
which tend to obscure the individual effects of each. Even when 
innovations are separate in time, the transient response to each 
may interfere with a subsequent innovation. This threat to vaUclity 
is best handled by separate scheduling of those innovations that 
are expected to interfere with one ~nother. In some instances, of 
course, separate scheduling is impossible. For current users of 
the Santa.~~nica Freeway, the definition of a carpool employed on 
prcferent ial access lanes is th'O or more persons per car. When the 
preferential median lane is established, this definition will change 
to three persons per car. It will be nearly impossible to determine 
whether subsequent changes in vehicle occupancy may be traced to 
preferential treatment on the access ramp, in the median lane, or 
both. H01vever, subsequent Caltrans demonstrations on other L.A. 
freeways should shed additional light on the carpooling influence 
of preferential access lanes in the absence of a preferential median 
lane. Changes in ramp metering rates scheduled to coincide with 
project implementation pose a similar time interference problem. 

5. Instrumentation refers to errors introduced by the measurement instru­
ments, including hardware-introduced errors in devices such as traffic 
counters, biases introduced by interviewers or interview envir~nment, 
or human errors in counting. Changes in the behavior of human data 
collection due to learning or boredom are included in this category 
although they are a class which combines instrumentation and 
maturation. 

On the Santa Monica Freeway, the high sampling rate made possible 
through the use of the surveillance computer permits the measure-
ment of traffic volumes with.a relatively small error rate (estimated 
at+ 5%). There is some concern, however, that the accuracy of the 
air-bag sampling program for measuring air quality may be insufficient 
to detect incremental improvements. Accordingly, changes in emission 
levels ~ill also be computed from estimates of vehicle mileage. 

6. Variable selection is a threat caused by choosing a variable which 
presumes to measure a certain c~a~acteristic when, in fact, it does 
not. In the proposed project, fo~ instance, it would be erroneous 

, 
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to assume that the number of traffic citations issued, which is 
heavily dependent on enforcement levels, is a proxy for lane vio­
lations. Rather, it will be necessary to measure the level of 
preferential lane violations by separate observations. 

7. Population selection describes all errors in observed variables 
attributable to sampling from a population ~hich was not the on~ 
specified. It also includes errors in logic in assigning a charac­
teristic tG a group. The difficulty encountered in reconciling the 
FIIW:\ sample population (freeway users destined for the CBO) \vith the 
sample populations used in the remainder of the study (all freeway 
users) falls into this classification. As CBD-destined commuters, the 
FH\\'A sample used in determining "before" attitudes will have a 
different set of travel options available to them than the majority 
of Santa ~~nica Freeway users. To help reconcile the two sample 
populations, the telephone screening survey used to isolate CBD­
destined travelers for home intervi~ws has been lengthened somewhat 
to elicit sample 0/D and mode choice information from all users of 
the Santa ~~nica Freeway corridor. 

8. Statistical regression · is an effect due to selection of a population 
based on some pr eviously measured characteristic which in itself 
is a sampled measurement subject to sampling errors. For example, if 
the income level for a certain geographic section is determined by 
sample and the sample happens to understate the true population 
income, subsequent measures of income in the region would probably 
display an in crease in income when in fact it had not occurred. 
This factor is a special type of selection error combined with re­
peated measurements on the same variable. It contributes a second­
ord e r threat to experimental validity and is not judged to be a 
threat to the preferential lane evaluation. 

9. ~lortali ty defines all errors due to changes in the population being 
con s idered, such as changes due to migration. Since home interview 
surveys will be conducted before and after project implementation on 
the same segment of the population, mortality may be a factor in the 
preferential lane evaluation. It can be handled by determining if 
the population lost is significantly different from the one retained. 
If not, there is no problem. If it is, then great effort should be 
made to find the original population or, if this cannot be done, 
the bias of the remaining population should be noted . 

10. Selection and interaction with other fa~tors describes the situation 
in \,·hich di ffcrent population groups have different levels of suscep­
tibility to the effects of other threats to validity. For example, 
groups having lo1v education levels may be influenced to a greater 
degree by repeated interviews than more highly educated groups, due 
to the awareness that such interviewing generates, a case of selection­
measurement interaction. This threat is it;d"t:?d to be of secondary 

• .:> 

importance in the Santa Monica freeway evaluation. 
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1.4.2 Threats to External Validity 

All threats to internal validity also threaten external validity, but 

in addition there are two types of factors which specifically affect the trans-

ferability of demonstration results from one locale to another. The first is 

the uniqueness of any location, and the second (described as three separate 

threats below) stems from the fact that any experiment differs somewhat from a 

real situation. Specific threats to external validity may be categorized 

as follows: 

1. Uniqueness of locale considers the question, "Does the demonstration 
loca l e have characteristics so unlike other regions that impacts 
measured there cannot be expected in, for instance, Washington, D.C. 
or Atlanta, Georgia?" The factors to be considered are geographic, 
demographic, economic and social. The Los Angel es metropolitan area 
is clearly unique for many reasons~ including its sprawling geography, 
its population, and its heavy reliance on the automobile. A discus­
sion of the effect of this uniqueness on the interpretation of 
evaluation results appears in Section 1.5, dealing with the trans­
ferability of demonstration results. 

2. Knowledge of the experiment is a category considering the question, 
"Does knowledge that a major impact study exists affect citizen•s 
responses to the demonstration?•• Since it is unlikely that many Los 
Angeles citizens will be aware of the evaluation process, this threat 
is not likely to be a factor in explaining study results. 

3. ExpeTimental conditions considers the question, "Are there any arrange­
ments affec ting the demonstration because it is considered hy some an 
experimental operation?" Such factors as the entire measurement 
process and media treatment would be included here. Since the prefer­
ential lane is not being publici zed as an experimental demonstration, 
this potential threat does not apply to the present study. 

4. Multiple changes of parameters applies in the situation where several 
operating pa ramet ers may be changed in order to measure user response 
over a range of conJitions. This plan may have an effect on user 
response as they an tid pate or react to a sequence of changes. This 
thr ea t is not a worry in the Santa ~lonica Freeway evaluation, since 
no parameter changes are anticipa ted following project implementation. 

1.5 Transferability of Results 

1. S. 1 Transferability to Other Urb:t n .-\reas 

Threats to extE~':l?.l validjty impai;· the a::,iUty of officials in other 
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locales to translate demonstration results for their own use. In developing 

an experimental design, however, it is not sufficient merely to avoid threats 

to external validity to ensure transferability of results. Rather, positive 

steps must be taken ,to provide a common basis for understanding on the part 

of transit operators, transportation planners, and city administrative 

officials in other localities across the country. 

Several steps may be taken at the outset of a demonstration program to 

help ensure that program findin:c: will be useful to other urban areas and 

governmental jurisdictions. These steps include: 

1. Developing general and specific data within an urban classification 
scheme which "locates" the demonstration service area with respect 
to other urban area. 

2. Establishing a structured framework for defining and measuring demon­
stration impacts which reflects the urban classification scheme 

(Item 1) and anticipates the questions of interest in other areas. 

3. Defining system parameters and expressing impact findings in a 
manner that can be directly interpreted by other jurisdictions. 

Each of these steps is discussed in the following sub-sections. 

1.5.1.1 Collection and Classification of Regional Data. Because of the 

influence of such regional characteristics as population, income, geography, 

land use and employment on transportation systems and mode choice, it is impor-

tant that the regional characteristics of the demonstration service area be 

identified, collected, and classified in a manner which permits comparison with 

other urban areas. The data collection process shoulrl focus on two types of 
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site-specific data: 

1. General geographic, demographic, land use, and transportation sys­
tem data. To the extent possible, these data should be assembled 
from sources available on a nationwide basis (i.e., income and. 
population statistics from the Bureau of the Census, data from 
the 1974 National Transportation Study). 

2. Data specific to the immediate demonstration surroundings (i.e., 
traffic flow densities on streets affect by a demonstration). 

To facilitate comparisons among urban areas, a standard set of general 

classification data should be identified for all demonstration areas. TSC 

is currently developing such a set of data as part of a study designed to pro-

duce a general set of guidelines for all UMTA demonstrations. Examples ·of 

the types of site-specific data to be assembled as part of the demonstration 

evaluation appear below. 

ILLUSTRATIVE DATA .DESCRIBING GENERAL URBAN SETTING 

Demographic Data 

Population Densities 
Income Distribution 
Employment Distribution 
CBD Employment Densities 
Land Area 
Climate 
~lajor Terrain Features 
Settlement Form 
Air Quality 

Source 

Census 
" 
" 
" 
" 

Atlas 
" 

City Plan 
EPA 

Transportation Systems Data 

Auto 01vnership 
Journey to Work (Mode and 

Distance) 
Miles of Highway and Transit 

Routes Per Capita 
Average Trip Length and Time 
Car Occupancy 
V~ff/Capita 

Transit Ridership/Capita 
Percent of Population Within 

1/2 Miles of Bus Service 
Average Bus Systems llcadl·mys 
Passenger Miles/Seat Mile 
Average Bus Fares 

Source 

Census 
Census 

1974 NTS 1 

" 
" 
" 
" 

" 
" 
" 
" 

1 Th ·~ t\ational Tre.:-ts;->ort Study undertaken by the U.S. LJcpartment of Transportati.on. 
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ILLUSTRATIVE DATA DESCRIBING IMMEDIATE DHIONSTRATION SURROUNDINGS 

Data 

Traffic Flow Densities, Vehicle Occupancy, and 
Speed on Santa Monica Freeway and Corridor Arterials 

Patronage History on Affected Transit Routes 
Accident History on Santa Monica Freeway and 

Corridor Arterials 
Description of Traffic Control Systems in Demo Area 
Origin/Destination Information for Santa Monica 

Freeway Users 

Metering Rates on Freeway On Ramps 

Source 

Cal trans 
SCRTD and S~IMBL 

CHP and LAPD 
Cal trans 

LARTS Study, Caltrans 
Ramp Usage Study and 
FHWA Home Interviews 
Cal trans 

Much of the information outlined above has already been assembled and pre-

sented in narrative form in Part IV-D of the demonstration grant application. 

Additional specialized data describing the urban setting and the immediate 

demonstration surroundings will be collected by the evaluation contractor, who 

will identify, assess, and report on those special features of the demonstration 

and its setting that are likely to have an impact on the transferability of 

results to other urban areas. In the case of the Santa Monica Freeway Demon-

stration, these features will include, but not be limited to, the .following 

considerations: 

0 . The Geographic Sprawl and Lack of a CBD Orientation in Los Angeles. 

Because of the scattering of trip origins and destinations throughout 

Los Angeles, relatively few users of the Santa Monica Freeway are 

destined for the CBD. Thus the results of the demonstration will have 

to be presented in a manner that permits interpretation by other cities 
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· with greater proportions of CBD traffic. To the extent possible, atti-

tudes and mode choices of CBD-destined travelers should be presented in 

separate tabulations and related to overall study findings. In the 

case of the home interview survey, which focuses exclusively on 

CBD-destined travelers, an attempt will be made to relate the survey 

population to the total population of freeway users. 

The Current Existence of Carpooling Incentives in Los Angeles. Certain 

carpooling incentives already exist in Los Angeles in general and on 

the Santa Monica Freeway in particular. Metered freeway on-ramps 

currently permit immediate access to vehicles carrying two or more 

occupants. From the standpoint of transferability, then, relative 

increases in vehicle occupancy brought about by the preferential lane 

may be lower in Los Angeles than in other cities with no carpooling 

incentives. The transient period required to adjust to the lane may 

also be shortened by familiarity with carpool concepts and the existence 

of such services as Commuter Computer. 

Computerized Surveillance and Electronic Displays. As part of the 

42-mile computerized surveillance loop established by Caltrans, the 

Santa Monica Freeway is one of the most closely monitored in the world. 

The presence of centrally controlled electronic displays will enable 

motorists to learn of the demonstration project more quickly and adapt 

to changing traffic patterns, while the electronic surveillance system 

will permit the rapid detection and clearing of congestion caused by 

accidents and other unusual incidents. An attempt should be made to 

1-76 
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assess and convey the effect of the surveillance and display system on 

project results. As one step in this assessment process, the home 

interview survey should attempt to determine the number of freeway 

users who first learned of the project through the electronic display 

system. 

0 High Incomes and Auto Dependence. As a result of the geographic sprawl 

of the city, Los Angeles residents generally travel further and are 

more dependent on their autos than residents of other U. S. cities. 

According to the 1970 census, 17.2 percent of all Los Angeles households 

had no cars, as compared with an average of 20.4 percent in representa-

tive metropolitan areas, while 37.7 percent of all households had two or 

more cars, as compared with a representative figure of 29.2 percent. 

These differences are undoubtedly more pronounced in the Westside study 

area, which contains some of the highest income areas in the U.S. The 

highest income area in Brentwood, where the median family income is 

$37,400 per year, but Pacific Palisades, Beverly Hills, Marina Del 

Rey, Playa Del Rey, and Fox Hills all rank as areas with exceptionally 

high incomes per capita. The demonstration analysis should address 

the impact of these factors on project findings. 

0 Los Angeles Climate. The temperate Southern California climate, \'lhich 

is not duplicated in many other U.S. cities, is another factor to be 

addressed in considering the transferability of results. Accompanying 

this climate are unusually high smog levels, and a consequent local 



awareness and appreciation of the need for such traffic control measures as 

the proposed preferential lane. 

0 Ramp ~letering. Traffic signals installed on the Santa Monica Freeway on-ramps 
. 1.' P! 

are used to control the number and spacing of cars entering the freeway during 

the peak morning and evening hours. These signals limit entering traffic to a 

fixed rate of flow designed to allow the freeway to carry a maximum number of 

vehicles at speeds between 35 and SO MPH. Vehicles in excess of this number 

are encouraged to avoid the wait at the ramp by using surface streets for their 

trip. Typically, this control strategy limits the number of short trips made 

on the freel'l'ay by presenting drivers making trips with enough of a wait at 

the ramp so that their total trip time is shortened by using surface streets. 

The implementation of the reserved lane on the $anta Monica Freeway will be 

accompanied by changes in the metering rates on most freeway access ramps . 

. These changes will be designed to alleviate the congestion caused by the 

proposed lane restrictions. Other communities contemplating the introduction 

of a preferential lane on a congested freeway should recognize that the ramp 

metering devices in Los Angeles will help to alleviate the freeway congestion 

caused by lane dedication. Because ramp metering changes will accompany the 

lane dedication, it will be difficult to infer the amount of congestion that 

would occur in the absence of these changes or in the absence of any metering 

devices. In an attempt to shed additional light on the interrelationships be-

tl'l'een ramp metering, freeway congestion, and the preferential lane, several 

measurements will be made at each on-ramp before and after proiect implementa-

tion. These measurements include ramp metering rates, vehicle volumes, queue 

lengths 1 and average delays. 
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1.5.1.2 Role of the Experimental Design. A carefully prepared experi­

mental design promotes transferability by providing a structured framework 

which quantifies the concerns of interest in a particular demonstration. 

Experimental design tableaus such as those depicted in Exhibits 1.5 through 

1.9 provide an index of the questions addressed in the demonstration and the 

parameters to be investigated in addressing these questions. Thus~ an obser­

ver interested in a specific question on the impact of some system character­

istic can scan the tableau columns listing hypotheses and dependent and inde­

pendent variables to determi~~ ~~ether the specific question or characteristic 

is addressed by the demonstration. 

If demonstration findings are to be of interest to other urban areas, 

the hypotheses to be tested in the demonstration must be of interest in these 

areas. Therefore, in formulating the experimental design, every attempt has 

been made to identify and test hypotheses of wide-ranging interest. As 

part of the evaluation review process, the hypotheses to be tested have been 

scrutinized from the standpoint of their applicability to other areas. The 

impact of those design parameters \vithin the control of other regions (transit 

service levels, police enforcement requirements, metered access lane locations, 

etc.) will be investigated in detail. 

1. 5 .1. 3 · Specifying System Variables. In developing and implementing the 

experimental design, every attempt has ar.d will be made to specify measurements 

which are meaningful in other areas. In this regard, ratios indicating the rela­

tive magnitude of parameters (cost/mile, percentage of VI'-1T . reduction, percent of 

residents riding transit) are more easily interpreted by outside users than 

" 
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\.J gross statements of magnitude (total cost, absolute V~IT reduction, peak-hour 
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ridership). 

1.5.2 Coordination with Other Los Angeles Preferential Treatment Projects. 

The Santa ~lonica Freeway Demonstration is not the only preferential lane 

project planned for the Los Arigeles area. In addition to the Santa Monica 

Freeway Demonstration, which establishes a preferential lane in an existing 

traffic lane, at least two additional preferential treatment concepts are 

scheduled for implementation within the next th'O years on the Golden State 

Freeway (scheduled for implementation in September 1976), and the San Diego 

Freeway (April 1977). These projects entail the evaluation of the following 

preferential lane strategies: 

1. Preferential Ramp By-Pass Treatment 

2. Concurrent Flow on an Improved Median Sh-:>ulder 

Thus, the Santa Monica Freeway Demonstration is but one of a series of 

three projects designed to test distinct strategies for preferential treatment.* 

To ensure that the Santa Monica, Golden State, and San Diego Freeway 

projects reveal the maximum amount of information regarding the relative 

merits of different preferential treatment strategies, these three projects 

should be incorporated in a single experimental design plan. In the meantime, 

this experimental design plan for the Santa Monica project has attempted to 

* More information regarding the full scope of the preferential treatment 
program planned for the Los Angeles basin may be found in the July 1974 
Report of Caltrans District 7 entitled A Program for Preferential Treatment . 

.. 
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anticipate the evaluation needs of the broader analysis. To a certain extent, 

any complete, statistically structured, well-defined experimental design for 

a single project will be capable of incorporation into a broader analysis. 

In a further attempt to ensure that the Santa Monica evaluation will be cap-

able of incorporation into a broader experimental design, the following steps 

have been taken: 

(i) Control groups have been defined with the broader population 
in mind, so that future projects may share the same control groups. 

(ii) An attempt has been made to assess the likely differences in 
the results of the three preferential treatment projects, so that 
the experimental design plan for the Santa Monica Project may 
focus on these differences. 

.. 
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2.0 TASK SCHEDULE 

Exhibit 2.1 contains a schedule of data collection activities and 

evaluation report due dates. Safety and enforcement data will be collected 

continuously throughout the demonstration, and vehicle flow and transit 

ridership on the Santa Monica Freeway will be monitored at frequenct in­

tervals (never less than monthly) following project implementation. · · The 

bulk of the remaining data collection efforts will be focused in three time 

neriods: the month preceding project implementation, one month followi~g 

project implementation, and six to nine months following project implemen­

tation. The latter time period is somewhat flexible, and shall be scheduled 

when the on-going monitoring of vehicle congestion and transit ridership on 

the Santa Monica Freeway indicates that a steady state has been reached. It 

is not likely that this state will be achieved before the opening of Los 

Angeles schools for the 1976-77 session six months following project imple- · 

mentation. In the event that a steady state .has not been achieved within nine 

months of the project implementation date, the ~ITA and TSC project monitors 

will be consulted in joint session with the local agencies regarding the desir­

ability of assembling an interim set of data before a steady state is reached. 

The data collection schedule shows both the previous implementation date 

of September 29, 1975 and the current target date of March 15, 1976. The pre­

vious date is shown because the last -minute decision to postpone project impl e­

mentation until the 1976 date occurred after certain preliminary data collection 

activities had already been initiated. The FHWA home interview survey was ini­

tiated in mid-August, 1975 and has alrea.:!:· been completed. SCRTD point checks 

on existing lines \~ere taken bet\"een SepteDber 10 and September 29, 1975 to 

.. 
7 - 1 C \ \. t l"\\1~ • fh,...n 



1.\ 1 i I; ; I I . ...: . l: l l J\ T A , I. l. L L T I I) N 

I'I'l'Y ' ... , "'•pi t'- . . 

t:tl'll\ , ,11 ll.&tL·--~· . Easter, Apr!l 18----.. 
s,·h<>J: St.ll'tS . Implemcnt:Jtlon~ 

l "l_iuG ~;PT ~ ~ OCT-~--;;,-[OEC'j"~]-m=r-;1. ~-.---~_,..---, ~I;R-! 

T1.1ff 1.: 

\';.l)U::ICS (V) 

O• cuf' :& :-JCY (0) 

S p ·: •·,l I'>) 

• 
T11:: •· l 'h •>l n r r :'l>hy (P) 

:~: lt'th' !.t·n ::t hs (1..) 

.h• :· i; ; I l'!h•tC>g:-:~phy (F) 

,\ il' l) t: :&!;ty (Q) 

-: :-ansit 

Ex?r~ss Riders (R) 

Sy s t c:n Riders 

R'.'l i::h i 1 i ty (T) 

S:> fd y 

1\r:,· idv!li. S (1\) 

!:nforCCI~Cnt (E) 

Cit:~: io;,s (C) 

IR 
T 

I 
I 
I 
I 
I 

lbr.;c Intervic\~S (il) • H I 
\-::ti-::uJcs ?' 

r.::.st:Ji Survey (~I) I 
8:1- Bo:1 rd Survey (D) 

Rcsp0r.se ~ion i toring 

Lvalu . ~ion Reports 

EvoluJ: i on Pl:~n (EP) 

interim l!t·port (IR) 

Final R~port (rR) 

(U) I 

?r o ('lr,- -:..;. l t r · nn.....,..~ · ,r ·l, 

~v-......._ 

-...._o--._ 

-----s -----~ 

EP 

il n r-- 1 r-1 ~ 

I 
I ~I 
I sl 

p jP PI 
L L Ll 
F IF F 

Q I Ql 

I I 
I RRfR RRRR 

I. t 

~v ........ _ 

• 

-._P---

I ,- - - -v - - - -, 
---------

c._-_ -=- -=- Q_ = -~ -= J 
~--_ -_ -=--~ -_- =-- J 

c_ -_-_ -~J..-=---_-:::. J 
-....F-- L ___ L ___ J 

"-Q'-- --Q----1 c =-=- -_o._ -_-~ _1 

RRRR Rl R RRRR R R 

~----R----1 

C _=- -=- _=-r- ~ _:::- = J 

R R R R 

I I 
A -A--- A·-- A··--- A--- A· --A ------A_,_ A ·---A-- o- A--- A·-- ,_A 

E -f-.- E _,_,.._ E --- E ___ .,:_ E-E- E ---E-E -E --E-E-E 

c 1c 1-c--c ----c--c----c-c-c --c-,_c ---c-c 

I I I 
I 
I 

ul 
I 
I 
I 

r'l 

C =.1-=u- =. _J 

~~ n r: ro 

,- -:. li I-=:_-=.. J 

r-: 

I. [ = = -.=_ R --=_ =- : J 

I 
I 
I 

1- - - - i[ = =· = :· 

IR 

rt " r-1 ,..., 

LEGE:'\0: 

~Q~ 

A..:....__ A 

I:Y I 

,--, 

Intcrmitt:mt 
r.lC:tsurc·mcn1 s 

Continuous 
men st:rcrr.cnl s · ~­
port .:-d mon~ 11 ' 

~:ca~urcmcnt t? b~ 
madc- in ,in~i.: .1te.j 
SJXI<'C or tlmc 

FR 
,-- ,..--, 



v 

avoid massive changes in prescheduled union work assignments. Although it is 

not anticipated that the ridership data contained in these point checks will 

be affected by the current project delay, a limited series of validation 

checks Hill be made prior to the actua l implementation date to test the val­

idity of the September data. 

Exhibit 2.2 relates the proposed measurement schedule to the various sam­

ple populations. 
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3. 0 TECH.I·HCAL ~1ANAGHIE~T OF TI:E DH10NSTRATION EVALUATim: 

This section focuses on the role of the evaluation contractor, SYSTAN, Inc., 

before and after project implementation and contains an estimate of the total 

resources required for the evaluation process. 

3.1 The Role of the Evaluation Contractor 

The evaluation contractor will be expected to assume many responsibilities 

before and after project implementation. These responsi~ilities are summarized 

below. 

3.1.1 Contractor Responsibilities 

3 .1.1.1 Pre-Implementation. Responsibilities. 

1. Monitor all deliberations and activities having an impact on 

project implementation and evaluation . This task shall include 

attendance at meetings of the joint project board and monitoring 

the collection of media reports on the proposed project. 

2. Coordinate efforts of the various Federal, state, and local 

agencies participating in the project. 

3. Monitor collection of data during the Tionth preceding project 

implementation, in accordance with the published experimental 

design plan . 

4. Collect any specialized data descri bing the demonstration 

setting t hat may prove perishab le . 
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5. Assist in the preparation of such survey materials and monitoring 

procedures as can profitably be prepared prior to project implementa­

tion. 

6. Prepare a final copy of the Experimental Design Report and submit 

monthly progress reports to the TSC technical monitor. 

3.1.1.2 Post-Implementation Responsibilities. During the period foll0\'1-

ing project implementation on March 15, 1976, the evaluation contractor shall 

undertake the following tasks: 

1. Program Monitoring. The responsibility for monitoring the implemen­

tation of the evaluation plan includes the following duties: 

0 

0 

0 

0 

0 

Assure that the project operations are properly time-sequenced 

and data collection is performed according to the evaluation plan. 

Coordinate the objectives and data collection activities of the 

various Federal, state and local entities participating in the 

project. 

Respond to technical questions concerning operations or data 

collection to assure the integrity of the evaluation plan. 

Revise the data collection plan or schedule to respond to unfore­

seen occurrences which are endemic to demonstrations and counter 

threats to validity as they occur. 

Undertake preliminary data analysis that may lead to desirable 

alterations of the plan. (For example, early analysis may shm'l 

that days of the week are homogeneous and hence sample sizes 

planned assuming lack of homogeneity may be reduced, resulting 

in demonstration cost savings.) 
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o Coordinate the experimental design, data collect ion, and 

analysis activities of the Santa Monica Freeway demonstration with 

corresponding activities for preferential lane demonstrations on the 

Golden State and San Diego Freeways. 

2. Specialized Data Collection. The evaluation contractor will undertake 

the specialized data .collection tasks designed to describe the general 

urban setting of the demonstration and its immediate surroundings in 

a manner which will promote the interpretation and use of demonstration 

results by other urban areas. The contractor will identify, assess, 

and report on those special features of the demonstration and its 

setting that are likely to affect ~he transferability of these results. 

Several such features (lack of a CBD orientation, existence of car­

pooling incentives, geographic spra\il, computerized surveillance, 

high income, auto dependence, and climate) are identified in 

Section 1.5.1.1. 

3. Survey Design and Implementation. The contractor will assist in the 

design of the materials used in the proposed license plate and on­

board survey, and implement the on-board survey. Coordination of the 

license and on-board surveys with the FHWA home interview survey shall 

be accomplished as pqrt of the program monitoring task. 

4. Data Reduction and Analysis. The contractor will assemble the data 

collected by the diverse study participants, undertake the statistical 

tests and comparisons specified in the experimental design plan, analyze 

the results in the light of project objectives, and present these 

results in a form that is meaningful to local demonstration participants, 

public officials in Los Angeles, and representatives of other urbanized 

areas. 
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5. Report Preparation. The contractor shall prepare and submit to TSC 

five copies of monthly progress reports. These reports will summarize 

the progress of the demonstration as compared with the master schedule 

in the evaluation plan, discuss technical accomplishments to date, and 

outline the anticipated work to be covered during the succeeding re­

port period. Cost schedules and fiscal reports shall also be prepared 

on a monthly basis. An interim technical report shall be prepared 

within six months of project implementation, describing proj~ct find­

ings up to that point. - within one year of project implementation, the 

contractor shall prepa1c and submit a Final Technical Report which 

synthesizes the findings of each phase of the analysis relative to 

the expressed project objectives. 

All of the above duties require that the consultant schedule regular visits 

to the demonstration site and be readily available on-call for specific requests 

from any of the parties having a role in the demonstration. The frequency of 

the regular visits is important, and experience suggests that it is more cost­

effective to err on the side of too great a frequency than to low. This is be­

cause 'the cost of making visits, which may be marginal in terms of actual accom­

plishment, is more than .compensated by the ability of the visiting contractor 

to interact with local participants and to be available to prevent the cavalier 

or casual decision which may unintentionally upset the entire evaluation plan. 

With this guideline in mind, the evaluation consultants will plan monthly 

trips to the demonstration site during periods of no data collection activity. 

At this time, adherence to schedule will be checked and ad hoc questions 

discussed. It is intended that these tri~s \vill include a meeting of the 
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principals from the city agencies with the consultants to report on progress. 

The evaluation contractor will attend all meetings of the Joint Project Board 

established by the local agencies to oversee project implementation. 

The contractor's evaluation manager will be on site at the time of project 

implementation and throughout the periods of intensive data collection, during 

which observations of data collection techniques will be made. Other members 

of the consultant's staff will perform initial analysis of data, especially when 

cAvgenous variables are suspected of having an impact. 

TSC will provide the methodological guidelines and program structures for 

all U~ITA demonstrations and will serve as the official interpreter of UMTA's 

objectives for each specific demonstration. Whereas Ul'viTA's objectives focus 

both on the local interpretation of project findings and the transferability of 

those findings to other areas, local agencies naturally tend to be more inter~ 

ested in what they can learn from the demonstration than in generalizations for 

other localities. In past demonstration work, the evaluation consultant has 

often assumed the role of mediator in negotiations reconciling local and na­

tional objectives. This . may require considerable "representation" effort at all 

levels, including the mayor and county board of supervisors. The task is a 

necessary one whether done by the consultant or some other party. As the on­

site judge of what makes sense from the standpoint of the experimental design, 

the role of mediator is a natural one for the consultant. Success in this role 

requires that the consultant develop good communications with all local parties, 

as well as U~ITA and TSC, and pay close attention to keeping these communication 

chn~nels op~n 3nd active . 

.. 
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3.1.2 Contractor Manpower and Material Estimates 

The estimated level of manpower to be expended by the evaluation contractor 

prior to project implementation is 4-1/2 person-months, or 730 person-hours. 

This covers the period from July 1, 1975 to the revised implementati6n date of 

t-larch 15, 1976. The estimated level for the first year foll(H'Iing project imple-

mentation is twenty-six person-months, or 4,160 person-hours. Computer time is 

estimated at eight hours on a latest generation machine. Material costs are 

minimal, consisting of printed survey forms and report preparation. Travel and 

subsistence costs from Los Altos, California to the project site comprise an 

estimated five percent of project contractor expense. 

The estimated total cost of contractor activities is $153,744. · Pre-

implementation activities account for $28,015 of this total, while evaluation 

costs for the first year following evaluation amount to $125,729. An itemized . 

breakdown of these cost estimates has been submitted to TSC. * Exhibit 3.1 con:-

tains a task-by-task allocation of the estimated costs through the first year 

of the demonstration evaluation. 

3.2 Total Demonstration Costs 

Exhibit 3. 2 summarizes the estimated costs of the first year of the pro-

posed Santa ~tonica Freeway Preferential Lane Demonstration Project. The costs 

are divided into five categories: 

* 

1. Project Evaluation 

2. Data Collection and Review 

t-lemorandum from John Bi 11 heimer of SYSTA\ to i~O\vard Simkowitz and Carla 
Heaton of TSC submitting this Evaluation Plan for TSC approval, November 21, 
1975. 
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EXHIBIT 3.1 

EVALUATION CONTRACTOR 

BREAKDOWN OF ~IANPOI~ER, Cm1PUTER THIE, AND DIRECT COSTS 

FOR THE 

FIRST YEAR OF THE PREFERENTIAL LANE DEMONSTRATION 

I Person-Hours 7~ ;;:. 
(J 

io..J 1....:: 
~ io..J 

.c..~ cJ ~ 
io..J 

""y ~ ~io..J 
Task C'lJ' ~ ~tt1'io..J io..J 

/; . "";;;. cJ 0 ~ 

·$ io..J ~ ~ '1l' (J 1:::: io..;cJ • r:t '"f ~ '"f .c.. io..;'ll' io..J 
t::::; "f 1....:: 

""y (J ~(J"f (JQ;'~ C'll'.~ ""y .:::r~ §""y ·$ t~~ '1l' 
'"f 0 ~b ~ ~ "f io..;'ll' ~· io..J 

1-,(J ./! Q.,.c.. ;:::~ ~1::::~ if~~ ~0 ol....:: ""'~ . 0 
0~ .;' "'< '1l' ~ Q;- "'< Cj t)cJ r--. 

~C; ~ 

I 
I Pre-Implementation Activities: 
I Evaluation Plan Preparation, 
I Updating, and Program 
I ~lonitoring 160 240 200 120 730 3052 28015 18% 
i 

I .v-Implementation Activities: 
j 
I 1. Program Monitoring 80 240 160 480 2200 19833 13 

I 2. Specialized Data Collection 40 240 40 320 450 8333 5 
i i 

I 3. Survey Design and I 
I Implementation 120 200 320 640 900 550 15245 10 
1 
i 4 . Data Reduction & Analysis 120 320 840 720 2000 3900 2883 55931 37 
I 
i 5. Report Preparation 120 240 240 120 720 3120 . 26387 17 

i 
! 
i Post-Implementation Subtotal 320 960 1680 1200 4160 4800 9203 125729 82% 
I 
i 

I 
TOTAL 480 1200 1880 1320 4890 4800 17055 153744 100% 
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Item 

I. I'J:O.J ELT LVAI .lJATI ON 
f't:l::TI,ip 1 cmc' llt at ion Activities 
l'o :a-J mplc•uentation Activities 

l'rogr:1 m ~lonitoring 
Special Data Collection 
Survey Design & Implementation 
Data Reduction and Analysis 
Report Prcparotion 

SUBTOTAL 

2. :.J ,\T,\ COL!..ECTJON A.~D REVIEI~ 

Trafr1c uota 
Ai r Qu3 l i ty Data 
Tr;"' '• it P::Jtronage 

S! ' I:TII 
~: ~1 ~· 1111. 

S :1 f,•r y and Enforcement 
llu •u~ Interv i ew 

SUBTOTAL 

3. ~t.\RKETJNG A~D PUBLIC J N FOR.~lATJON 

At:to User Information 
Tr::~nsit User Infor:notion 

SUBTOTAL 

4. LOCAL AGENCY AD~HNISTRATION 
C:1 l tra ns 
SCKTD 
s~::·mL 

CHP 

LOCAL AGE~CY CONTINGENCY FUND 

TOTAL COSTS 

EXHI( 3.2 

SU~l~lARY OF ESTnlATED COSTS FOR Til[ Fl RST YEAR OF TilE 

SAI\TA ~lONJCA FREEWAY PREFERENTIAL LA:-\E DDlONSTRATION 

Responsible Agency ESTHlATED COST 
(Thousands of Dollars) 

( 

FllJI: 10\I. SOL JRCE 

lJ~lTA 
Fill\' A 

• • ~'~- TSC _I_ ::D..:.i.:..r.:..ec::..;t=---+--------1 

Evaluotion Controctor 

Evaluotion Contractor 
Evoluation Contractor 
Evaluation Contractor 
Evaluation Contractor 
Evaluotion Contractor 

Cal trans 
Cal trans 

SCRTD 
SH'lBL 
CliP 
Fliii'A/Survey 

Cal trans 
SCRTD, S~!l-ll3L 

Ca 1 trans 
SCRTD 
S~'!l3L 
CHP 

Contractor 

Joint Project Board 

28 

20 
8 

15 
56 
27 

154 

112 
72 

27 
14 
10 

227. 

462 

100 
268 

368 

34 
46 
49 

2 

131 

74 

1,189 
====-

28 

20 
8 

15 
56 
27 

154 

.lli 

112 
72 

27 
14 
10 

100 

335 

100 
268 

368 

34 
46 
49 

2 

131 

74 

908 
= 

127 

127 

127 



3. ~1arketing and Public Information 

4. Local Agency Administration 

5. Contingency Fund 

A task-by-task breakdo\m of the project evaluation cost estimates has been 

presented in Section 3.1 of the evaluation plan. Details of the data collection 

and review costs incurred by local agencies may be found in the Budget Supple­

ment of the Project Grant Application submitted by SCRTD. Although this evalua­

tion plan redirects certain of the data collection activities proposed in the 

grant application, the adjustments are not anticipated to increase the total 

data collection costs significantly. Details of the cost estimates for Market­

ing and Public Information and Local Agency Administration may also be found in 

the Project Grant Application. The contingency fund is administered by the 

. V Joint Project Board and amounts to 10% of the project grant to local agencies. 

v 
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A P P E N D I X A 

SM1PLE SIZE DETERr.tiNATION 

The sampling procedure for each measurement instrument used in the 

demonstration (as summarized in Exhibit 5.9) is described in this Appendix. 

The following guidelines are adhered to whenever possible in determining 

sample sizes: 

1. The accuracy of estimates of variab1~ levels should be within 
plus or minus 5 percent with 95 percent confidence (the plus 
or minus 5 percent range around the estimated value will in­
clude the true value 95 percent of the time that this estima­
tion procedure is used). 

2. If the true value of a variable (such as vehicle occupancy) 
shifts by 10 percent, the sample size £hould be sufficiently 
large so that the analyst fails to recognize that shift only 
20 percent of the time (Type II error of .20) and might erro­
neously assume that the shift has occurred (when it has not) 
only 5 percent of the time (Type I error of .OS). 

3. Two-sided statistical procedures-are used throughout (a con­
servative procedure). 

Alterations to these guidelines will be made in the following instances: 

1. Where the guidelines dictate prohibitively large and expensive 

samples given the limited budget allocated to data collection 

in the demonstration; 

2. Where stratification is anticipated in the analysis, sample sizes 

are increased to allow this analysis according to the guidelines; 

3. A 10% to 20% safety factor ldll be added to sample sizes as 

suggested in the TSC guidelines to allow for unusuable data 
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on surveys and to account for deviations from the assumptions used 

(for example, when the assumed variance of two statistics to be 

compared are unequal when equality was assume&. 

Estimation of Variables 

The t statistic is used to calculate the sample size for estimating var-

iables. The formula used for these calculations is: 

where: t 1_ 12 is the t statistic (at 95% confidence according to 
a the guidelines, making a= .05) 

s2 is the sample variance 

6 is the allowable error (~ 5% by the guidelines) 

To meet the specified conditions of confidence and assuming a sample variance 

of SO% of the mean, a sample size of 385 is required: 

n = 
2 2 Ct. 975 ) (.5m) 

2 (. OSm) 
= 385 

To indicate the great dependence on variance, a sample variance of 20% of the 

m_ean lowers the required sample size to 62: 

2 2 
n = Ct.975) (. 2m) = 62 

(. 05m) 2 
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This formula can also be applied to derive a sample size for estimating 

the proportion of a population displaying a certain· characteristic. Assuming 

a binomial distribution, the mean is the proportion "p," and the variance 

equals "pq." Using the worst case condition where p = q = .SO and the error 

to be detected equals .OS (10% of the mean): 

n = 
2 

(t. 975) (pq) 
2 (.lp) 

= 38S 

~~~ognizing Shifts in Variable Values 

The t statistic ' is used to calculate sample sizes necessary to recognize 

a 10% shift in a variable. The formula for these calculations and a partial 

tabulation is shown in Exhibit A.l. 

In comparing two variables with the confidence conditions which are spe-

cific for use in . this evaluation plan, a= . OS, B = .20 and m - m = .lm 
0 0 

Assuming that the variance of the variable equals SO% of the mean, a required 

sample size of 393 is obtained: 

.lm
0 

d =j(.Sm )2 + (.Sm )2 =.l/:2 
0 0 

n = 
2' 

(Z. 975 + z. 80) 

. 02 
+ 1 = 393 

Again, the required sample size greatly reduces as the variance of the variable 

changes. For a 20% coefficient of variation (standard deviation/mean), the 

required sample size drops to 6S. 

.. 
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EXHIBIT A.l 

TABLE A-8. SAMPLE SIZES .REQUIRED TO DETECT PRESCRIBED DIFFERENCES 
BETWEEN AVERAGES WHEN THE SIGN OF THE DIFFERENCE IS NOT IMPORTANT 

The table entry is the sample size (n) required to detect, with probability J -{J, that the avetagc m 
of a new product differs from the standard mo (or that two product averagesmA and m 8 differ). The 
standardized difference is d, where 

d = lm- mol (or d = lmA - mal if we are comparing two products). 
u . · · Vu!+u~ 

The standard deviations are assumed to be known, and n is determined by the formula: 

(Zl-a/2 + Zl-~)2 

n = d2 

a ·= .05 

~ .so .60 .70 .so .90 .95 .99 

.1 385 490 618. 785 1051 1300 1838 

.2 97 123 155 197 263 325 460 

.4 25 31 39 50 66 82 115 

.6 11 14 18 22 30 37 52 

.8 7 8 10 13 17 21 29 
1.0 4 5 7 8 11 13 HI 
1.2 3 4 5 6 8 10 13 
1.4 2 3 4 5 6 7 10 
1;6 2 2 3 4 5 6 8 
1.8 2 2 2 3 4 5 6 
2.0 1 2 2 2 3 4 5 
3.0 1 1 1 1 2 2 3 

' 

H we n111"t est: mate " from our sample and use Student's /, then we should add 2 to the tabulated values to obtain 
the approximate required sample size. (If we are comparing tw::> p•oduet averages, add 1 to the tabulated values to 
obtain the required size of each sample. For this case, ~ve must ~.1ve u" = "w>· 

(Reproduced from Experimental Statistics, Handbook 91, U.S. Department 
of Commerce, NBS, 1963, page T-16.) 

~ 
t4 

·~ 0.6 1 -1+\t:l--\-l~"'--\-4.-~.---t--~-+----+---i .. 
tl ... . 

d 
Fig. 6.10. OC curves for dit:~~e:-. t values of n for the two·sided t test 

for a Je1·el o~ si;nificance tt=O . O:i. 
it-tpt,Ju-:~.! by pc-tmission from"Ope-ratin6 (. .~ .~:•.:[e- :i s! i. cs forth~ Coanonon Statlsci~al Trsl~ o! Sianific;&nr<-" 
by C~.l ! :(~ l. Fruis, frank f.. Grub~s. cn~~c : s l. -.:.C'aver, Ann:».ls of M•uhrm~ucat Srau'itiCS, Junr, 1946 

(ReproJuccd from BO\\ker & Lieberman, Engineering Stati.~_~_ic~, 
Prenticc-llall, 1959, page 129.) 
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Recognizing Shifts in Variable Values of Finite Populations 

When the populations of interest are smaller than 2, 000, the TSC guide­

lines can be met with considerably smaller samples since the variance is a 

function of the population size. The derivation of the formulas used to 

find the sample size is sho\m in Exhibit A.4, and the result is displayed 

in Exhibit A.2 for the significance guidelines being followed in this 

study. 

Recognizing Shifts in Variances 

The chi-square statistic is used for determining shifts in variances. 

The curves for finding sample sizes are shown in Exhibit A.3. 

In most cases where variance shifts are to be identified, mean shifts 

inust also be identified. The sample size for variance shifts are usually 

equal to or larger than the corresponding ones for mean shifts. Therefore, 

variance shift is not a critical factor in determining sample size. 

Data Collection Procedures 

Utilizing the aforementioned relationships, the sample sizes for the 

following data collection tasks are determined in this Appendix: 

Vehicle volume counts; 

Vehicle occupancy counts; 

Speed runs; 

Patronage counts; and 

Attitude surveys. 
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EXHIBIT A.2 

· Fig.,6.15 . . OC curves for different values of n for . the two-sided 
chi-square test for . a level .of significance a=O.OS 

\~here A = of 00 

(Reproduced from Bowker & Lieberman, op cit., page 139.) 
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EXlli BIT A. 3 

SAt,JPLE SIZE REQUiflED FOR RECOGNIZING VARIABLE SliiFTS IN FINITE POPULJ\TIO~S 

I 
I 

500 

Assumptions: 

1000 

a = .OS 
B = . 80 
a = SO% of the mean 
o = 10% of the mean 

1500 2000 

POPULATION SIZE, N 

n = 
1 

+ 1 
.00251 + .997449/N 

2500 3000 

( 
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Time lapse photography is not discussed here, as this data represents a case 

study not subjected to statistical analysis. Since all accident and enforce­

ment data will be collected around the clock for the duration of the demon­

stration, no discussion of sampling procedures is required in regard to the 

collection of these statistics (a 100% sample is used). · If this data base 

is to be sampled for use in the analysis, sample sizes can be calculated in 

the future. 

Air quality data is also being collected at an extensive number of loca­

tions around the freeway and on control routes. The populations involved in 

air quality measurements are not well defined and, due to the nature of meteor­

ological conditions, perhaps cannot be. Therefore, no theory of statistics 

can be applied to determine sample sizes. Although the data resulting from 

these measurements is expected to be informative, no attempt will be made to 

attach measures of statistical significance to these statements. 

A.l Vehicle Volume Counts 

One-day vehicle volume counts are to be taken on screenlines at 17 points 

at three times: before the opening . of ~he preferential lane, shortly after, 

and from six to nine months after. Tube counts will be taken over 24 hours, 

. and hand counts during the three-hour peak. Hand counts will be accumulated 

at fifteen-minute intervals. For the Santa Monica and Harbor Freeways a 100% 

sample exists, since all flows are recorded by the computerized monitoring 

system. Samples for analysis can be drawn from this data at little expense. 

For arterial streets, this plan yields a sample size of one for the popu­

lation of daily averages. A 5ample size of one is not suff]cient for statistical 

1()7 



·v 

analysis. Moreover, increases to three or four days would be very expensive 

and still would not yield the desired standards of statistical validity. Theie­

fore, it is necessary to. use the population of flows in fifteen-minute intervals 

and all conclusions concerning changes in arterial flows as a result of the 

demonstration innovations would be based on the fifteen-minute 'flow population. 

This is a reasonable population for these purposes if there are a sufficient 

number of fifteen-minute interval flows. 

Tests of hypotheses will be made to det~ .... ;ine shifts in mean traffic flows 

and, in addition, shifts in the variability (variance) of flows. 

From past demonstration experience, it is estimated that standard devia­

tions for the population of fifteen-minute intervals may range from 3% to 30% 

of the mean. A minimally acceptable assumed value for sample planning would 

be 10% during the peak when flo1" is capacity constrained. The detection of · a 

10% shift in flow would require a sample size of 17 (sixteen from the table in 

Exhibit A.l plus one according to the footnote). If the fifteen-minute inter­

vals during the three-hour peak all obeyed the same probability distribution, 

a one-day sample would yield 12 samples. A two-day count by fifteen-minute 

intervals is thus required. This slightly exceeds the required sample size, 

offering a safety factor in case the assumption of·a 10% standard deviation 

proves to be low. In addition, the sample is not limited to one day, which is 

advisable since traffic conditions do vary somewhat on different days. 

Detecting a shift in variance of SO% would require a sampl~ size of about 

V 25 (Exhibit :\ . 3 ) . A t1w-day count would yielrl 24 samples, but detecting such 
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a shift is not deemed sufficiently important to \varrant an increase in the 

number of days of observation above two. 

A.2 Vehicle Occupancy Counts 

Vehicle counts of the number of persons in automobiles will be made on 

the Santa ~tonica, Harbor, and Long Beach Freeways and on the corridor arter­

ials before, shortly after, and six to nine months after implementation. 

The major statistical test will be comparison of average vehicle occu­

pancy before and after by a t-test. The current average occupancy is reported 

by Caltrans as 1.18 persons per automobile. Assuming a standard deviation of 

.5 persons per car, and a desire to detect change in the average of .OS persons 

per car, the sample size would be 1, 569 (Exhibit A.l ) . 

It should be possible to count 1,600 occupancies or more on each freeway 

and on the total set of corridor arterials during the one-day sample during the 

peak and off-peak periods. The sample size may be increased if the actual 

standard deviation from past data is higher than assumed above. A one-day 

sample is deemed acceptable in this case, since occupancy is not ' likely to be 

affected by unusual traffic conditions on a single day. Extremely bad weather 

might tend to alter the average occupancy rate, however, so this count should 

be taken on a day when the weather is unexceptional. 

A.3 Speed Runs 

Speed runs \iill be made at peak periods on the freeways and arterial 

streets before implementation, shortly after implementation, and ·after steady 

state has been r.cached .. 

r. \ ,._,, ... ,,n,...t\ 11"\"f 



Changes in both the mean travel times and the variability of travel 

times are of interest; therefore, sample sizes are determined for both 

experiments. 

The variability of travel time is a function of the length of the run. 

For purposes of sample size calculation, assume a variance of 20%. of the 

mean for freeway travel and 24% for arterial routes consisting of four 

signalized intersections. Because of the large variability, a shift of 

IS% of travel times will be the target. The sample size for this test is 

42 runs for the . arterials and 29 for the freeways (Exhibit A.l). A safety 

factor of hm additional runs each to allow for unforeseen loss of data 

is desirable. 

A change in the standard deviation of SO% should be detected. The sam- · 

ple size for this goal would be approximately 25 runs on each sample street 

(Exhibit A.3), which is below that required to estimate changes in the mean 

variable levels. 

A.4 Patronage Counts · 

Old Routes Subject to Diversion 

The plan for measuring ridership on existing lines called for point 

checks at points past where diversion to new service is expected to occur. 

These checks will be taken during the four days before and immediately 

after implementation, and after ridership has reached steady state. This 

plan provides a sample size of four. 
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Tests of hypotheses with a sample size of four days would provide, at a 

.OS significance level, a Type II error of approximately .60 of accepting 

the hypothesis of no change in ridership when a change of 15% had occurred, 

assuming a sample variance of 10% of the mean (Exhibit A.l ). This plan does 

not meet the usual standards of detecting a 10% shift 80% of the time and may 

even be more deficient, since a larger variance is likely. Nevertheless, sam-

pling is relatively costly. If the results are unsatisfactory, the "after" 

sample sizes may still be doubled to partially compensate for the smaller 

"before" sampi e. 

New Freelvay Routes 

On new. SCRTD and SMMBL freeway routes, all-day patronage counts have been 

planned at the rate of two per week for the first month, one per week for the 

next three months, and one per month for the remaining eight months. 

Since patronage would hopefully be growing during the first four months, 

the sample rate may be too small in these months to meet the standards of 

validity proposed since each sample may actually come from a different and 

expanded population. It is preferable to reallocate sampling so that there 

are two samples per week every other week during the first five months and two 

samples a month during the same week in the 7th, 9th, 11th and 12th month. 

For purposes of estimating ridership and assuming steady state after 

five months, the plan provides a sample size of eight. A sample size of seven 

is sufficient* to estimate ridership with an accuracy of plus or minus 10% at 

* From 
n = 
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95% confidence if the sample standard deviation is less than 10% of the 

mean. 

Feeder and Cross-T01m Routes -- SMMBL 

The sampling rate for the park· and ride lots and the cross-town route 

is proposed as once a month for twelve months. For the reasons discussed 

under freeway routes, this sample is too small for hypothesis testing on 

the time rate of grOI'Ith, but is probably sufficient for estimating steady 

state ridership. 

A.S Attitude Surveys 

Three surveys will provide information on attitudes: the home survey, 

the postcard survey of carpoolers, and the on-board survey of expressway 

·\.1 bus users. 

v 

Home Surveys 

Sample sizes for the home survey have been described in the main body of 

this report. The sample sizes for carpool ers and bus riders will be too small 

to meet the desired standards. However, these riders will also be surveyed 

by on-board questionnafres. 

Carpool Postcard Surveys 

A postcard survey of carpoolers on the Santa Monica Freeway, based on 

observed license plates, will be conducted after use of the lane has achieved 

a steady state. The intent of the survey is to estimate certain attributes 

of the population of carpool users; thnt is, to estimate the population pro- · 

portion having certain characteristics. 
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The population of interest is all carpool users of the freeway. The 

target results are 1:100 carpools per hour during the peak and 200 per hour 

during the off-peak. Since the size of this population is not known with 

certainty, sample size calculations are based on an assumed infinite ' popula-

tion. When the population is known from traffic volume counts, this sample 

may be adjusted for the finite population. However, if the desired carpool-

ing goals are achieved, it is estimated that the samples given below would 

not be significantly reduced to account for the finite population. · 

The sample size is based on a Type I error of .OS (.95 confidence inter-

val) for an estimation error of plus or minus .OS. It is also assumed that 

the minimum population proportion of interest is .SO, a worst-case assumption 

for selecting sample size. The estimation error is thus 10% of the mean 

-v 
( . OS) 
\ . so . 

The sample size for this case based on a normal approximation to the 

* binomial is 38S. It is suggested that this size sample be drawn for both 

the peak and off-peak hours and that it consist of observations at all four 

designated locations, after eliminating the double counts due to observations 

of cars at more than one location. 

In order to account for the fact that there may be some variation among 

the different days of the week, it is suggested that the license plates be 

recorded on at least two days. 

* From 

v n = 

'"here+ ~ i~ :he :dlo1,·ahlc range on the estim~te nnd z is the normal statistic. 
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If any inferences on carpoolers are to be made as a function of the 

location of recording, the sample sizes should be increased by considering 

each location to be the population of interest. This is not presently in­

cluded in the design, but could be after the fact since license plates 

would be recorded and the survey sample could be increased after analysis 

of the first round of responses. 

From one point of view, this is a generous sample size. It is based 

on the worst-case assumption concerning population proportions being esti­

mated (p = .5) and the assumption of infinite population. 

On the other hand, there are several a~guments for increasing the 

sample size: 

a) The number of non-respondents reducing the sample and 

perhaps biasing the results; 

b) The desirability of performing hypotheses testing ~ithin 

sub-sets of carpoolers, which may require larger samples; 

these hypotheses would be suggested by initial analysis 

of the data; and 

c) Non-responses will reduce the usable sample. 

Weighing both sets of arguments, it seems desirable to sample at least 500 

carpools for both peak and off-peak hours. If the incremental cost of in­

creasing the s~mple is small -- which seems to be the case -- the sample 

might be increased to 800. 
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In any event, non-respondents should be considered a sub-population 

and sampled for follow-up interviews to ascertain if they have significantly 

different attributes from the voluntary respondents. 

On-Board Surveys 

On-board surveys will be conducted on freeway buses six to nine months 

after implementation of the demonstration. This population of freeway users 

is of interest for the same reasons that carpoolers are of interest. Sample 

size considerations are essentially the same. 

The plan to place a surveyor on each bus on each route for one-half 

day should provide an adequate sample (of at least 500 riders). It is 

recommended that the questionnaire be given to each rider and that it be 

self-administered. 
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MEASUREMENT MATRICES 
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APPENDIX B 

~IEASURE~1ENT MATRICES 

This appendix contains matrices designed to relate the data elements 

required for demonstration evaluation to the measurement instruments used to 

obtain the data. An efficient data collection plan requires that each mea-

surement instrument be used to obtain as many of the data elements ·as is 

possible in the appropriate form for evaluation. The objective is to mini-

mize the da1:::> collection effort while retaining the prescribed validity. 

~leasurement instrument design . is greatly aided by rearranging the measurement 

instrument data contained in the tableaus of Exhibits 1.5 through 1.9 in a 

matrix format relating evaluation measurements and measurement instruments. 

Such a restructuring is sho\m in the tables which comprise Exhibits B.l to 

B.S. These tables are also useful for identifying duplications and omissions 
• 

in the data collection plans. 

The columns on the right-hand side of the matrices denote the measure-

ment instruments, \vhile the left-hand columns contain a listing of the re-

quired data elements. The circles in the appropriate right-hand columns de-

fine the innovations to which the data element pertains and the measurement 

instrument used to obtain the data. 

To aid reference, data elements have been classified into the follow-

ing groups: 

II- 1 C!!' \ ""'"' lfiH :O • 1 0.., 



TRANSPORTATION SYSTHI ~IEASURES 

High1~ay System Performance: 

Productivity 

Travel Time 

Congestion 

Transit Sy'stem Performance: 

Reliability 

Travel Time 

Coverage 

Productivity 

TRAVEL BEHAVIOR MEASURES 

Residential Information 

Trip Information 

Mode Choice Attitudes 

SAFETY AND ENFORCEr-lENT MEASURES 

Accidents 

Enforcement 

PUBLIC ATTITUDE MEASURES 

ENVIRONMENT MEASURES 

Air Pollution 

Energy Use 
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APPENDIX C 

~IEASURBIENT CHECKLISTS 

To assist the local agencies in their data collection tasks, checkli~ts 

have been prepared summarizing the pre-implementation data to be collected 

by each participant in the demonstration. These checklists reflect the data 

collection process specified in Section 1. 3 of the evaluation plan. Local 

agencies participating in the demonstration (Caltrans, LADT, SCRTD, SMr.fBL, 

CHP and LAPD) will receive only those checkl1sts related to their individual 

tasks. Master copies of all checklists are maintained by SYSTAN and the 

Federal agencies participating in the demonstration. 

C- 1 
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Responsible Agency: LADT 

CHECKLIST 
FOR 

PRE- HIPLEMENTATI ON MEASUREMENTS 

SANTA MONICA PREFERENTIAL LANE EVALUATION 

J'.1easurement: Historical Accident Data 

Location: Corridor Streets -

Wilshire Boulcv~rrl 
Olympic Boulevard 
Pi co B.oul evard 
Venice Boulevard 
Washington Boulevard 
Adams Boulevard 
Jefferson Boulevard 
Rodeo Road/Exposition Boulevard 
Santa Barbara Avenue 

Sampling Method: 

0148-3 
Time Frame: 

Prior to Project 
Implementation 

The LADT will assist SYSTAN in assembling a profile of accident data 
on those surface streets in the project corridor within the LADT juris­
diction for the six years prior to project implementation. Accident 
data will be recorded by severity (serious injury, slight injury, 
complaint of injury, property damage and/or fatality) and by primary 
cause, time of day and nearest intersection. It is anticipated that 
the accident location analysis report currently produced by the LADT, 
giving a six-year history of accidents by intersection and route, will 
be adequate for the purposes of the evaluation. 
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Responsible A~cncy: l.AL'fRANS 

CHECKLIST 
FOR 

PRE- I~IPLH1ENTATION MEASURE~IENTS 

S~\TA ~tONICA PREFERENTIAL LANE EVALUATION 

~leasurement: Tioe-Lapse Photography 

0148-3 
Time · Fra .. . . 

Immediat t• !y 
Preceding ProJ 
Implementation 

Location: Santa ~fonica ·Freeway 

Cloverfield Street 
Overland Avenue 
Crensha~ Boulevard 
\\'estern Avenue 

Sampling Method: 

Freeway operations will be filmed at peak hours by time .. lapse 
photography at each location. 

[] 
[] 
[] 
(] 
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~:~;:nsible Agency: CALTRANS -· -...... '"" , ... u.u&e . 

Prior ~~ Pr.:>j ect 
Implementation 

CHECKLIST · 
FOR 

PRE- IMP LE~1ENTAT I ON MEASURE~IENTS 

SA.~TA r.tONICA PREFERENTIAL LANE EVALUATION 

Heasurement: On-Ramp Queue Lengths 

Santa Monica Freeway 
Eastbound Westbound 

Location: (A. H. Peak) · (P.M. Peak) 

Lincoln Boulevard 
Cloverfield Boulevard 
Bundy Drive 
La Cienega Boulevard (southbound 

(ramp) 
1\'ashington Boulevard 
Crenshaw Boulevard 
20th Street (Hoover Street) 
Vermont Avenue 
Arlington Avenue 
Fairfax Avenue 
Robertson Avenue 
Western Avenue 

[] 
[] 
[] 

[] 
[J 

Sampling r.tethod: Queue lengths \-.rill be measured on at least t\~o 

different days during peak hours at IS-minute intervals at the 
above minimum locations. The queue lengths will be measured in 
both . the reserved and unreserved access lanes and combined with 
the metering rate to compute mean delays at each on-ramp. All 
vehicles in the queue shall be counted during each observation 
period. · 

[] 

[] 
[] 
[] 
[] 
[] 
[] 
[] 
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kespo~sible Agency: CALTRANS 

CHECKLIST 
FOR 

PRE- U!PLEMENTATION MEASURE~lENTS 

SANTA ~tONICA PREFERENTIAL LANE .EVALUATION 

Measurement: Speed Runs 

Location: 

Olympic Boulevard 
Pico Boulevard 
National Boulevard 
Venice aoulevard 
Washington Boulevard 
Rodeo Road/Exposition Boulevard 
Sixth Street 
Santa ~~nica Boulevard 
Adams Boulevard 

Eastbotmd 
(A.M. Peak) 

[] 
(] 
[] 
[J 
[] 
[] 

Santa Monica Freeway (median lane) [] 
(remaining lanes) [] 

San Diego Free\vay [] 
Ventura-Holly1vood Freeway [] 
Long Beach Free1vay (median lane) [] 

(remaining lanes) [] 

0148-3 
Time Frame: 

Prior to Proj ec 
Implementation 

Westbound 
(P.M. Peak) 

[] 
[] 
[] 
[] 
[] 
[J 
[] 
[] 
[] 

[] 
[] 
[] 
[ ] 
[] 
[] 

Sampling Methods: Speed runs will be conducted for the full length of 
each dcsignat ed freeway and corridor arterial. During these runs, 
speed checks will be made at appropriate intervals to supplement the 
data obtained from the full-length runs. At least 24 speed runs will 
be conducted using a free floating car at IS-minute intervals during 
two three-hour peak periods. Speed data on the Harbor Freeway will 
be obtained from the 42-mile loop computer. 
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(Air Quality Data. Continued) -2-

Permanent Portable Research 1-lobile 
Location Site Bag Bag Van Van 

Westside Neighborhood 
Park S24 n 

Fairfax and Adams 

Hobart Boulevard School S31 [] 
Olympic Boulevard and 

Hobart Boulevard 

Catholic Girls' High 
School S32 (] 

Kingsley Drive and 
Pico Boulevard 

Normandie Playground 533 [J 
Venice Boulevard and 

Normandie Avenue 

Catholic School S34 [] 
Adams Boulevard and 

Vermont Avenue 

Sampling 1-fethod: Permanent Bag Samplers are automatic, collecting 24 one-hour 
continuous CO bag samples which will then be reduced at the District Lab b~ 
Non-Dispersive Infra-red (NDIR) analysis on a weekday monitoring schedule. 

Portable·Bag Samplers will collect one-hour CO bag samples from 6:00a.m. 
to 6:00 p.m. intermittently at each of four sites, operating simultaneously 
on one screenline. The screenlines will be sampled in succession (line one, 
then line two, then line three, return to line one and repeat) following the 
same schedule as the permanent bag samplers. Samples will then be taken to 
the District Lab for DNIR analysis. 

The Research Van Hill collect several pollutants, including CO, from multi.:.. 
level probes in the Santa Monica Freeway medi.:m. During the operational 
periods, the research van will remain at a permanent site. 

Several air pollutants \dll also be monitored by a mobile van ·alternating 
between the permanent bag sampling sites every other sampling day. 

The intermitt.ant bag sampling will be ~odified during traffic count days .· 
so that air sampling will always occc~ Jn dnys when traffic is being counted .. 
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Kesponsible Agency: LALTAANS 

CHECKLIST 
FOR 

PRE-HIPLHIENTATION MEASUREMENTS 

SANTA 1\IONICA PREFERENTIAL LANE EVALUATION 

1\leasurement: Air Quality Data 

Permanent Portable 
Location Site Bag Bag 

Palms Recreation Center PW [] 
2950 Overland Avenue 

Terrace Park PE [] 
Pico Boulevard and 

Bonnie Brae Street 

Long Beach Free\.,ray [] 

Santa Monica Freeway 

Northeast Corner, Olympic 
and Selby Sll [] 
at pedestrian 
undercrossing 

Rancho Park Golf Course Sl2 [J 
Parkway in front of 

Clubhouse 

Venice Boulevard, rvtedian Sl3 [] 
300' West of Motor Avenue 

La Ballona Elementary 
School Sl4 [] 

10915 Kashington Boulevard 

Carthay Center School S21 [] 
Olympic Boulevard @ 

Carrillo 

Pico Rents S22 [] 
Northeast Corner Crescent 

Heights 0 Pico 

Venice Boulevard, ~led ian S23 [] 
South of Route 10 

0148-3 
• ·, r··, 4 • ,.. .-. rn_. 
A ..r.~a•- • 4 -...u•- • 

Prior to Project 
Impiementation 

Research ~lobile 
Van \'an 

[] [] 

[] [] 

[] 



Responsible Agency: CALTRA.·;.:. 

CHECKLIST 
FOR . 

PRE-IMPLHfENTATION MEASURHfENTS 

SA~TA ~~NICA PREFERENTIAL LANE EVALUATION 

~leasurement: \'ehicl e Occupancy Counts 

Location: 

Rodeo Road/Exposition Boulevard 
Jefferson Boulevard 
Culver Boulevard 
Adams Boulevard 
Washington Boulevard 
Pica Boulevard 
Olympic Boulevard 
Santa ~lonica Boulevard 
Wilshire Boulevard 

Sepulveda 
Boulevard 
Screen line 

[] 
[] 
[] 
[] 
[] 
[) 
(] 
[) 
[] 

Santa Monica Freeway at Cloverfield Street [] 
Overland Avenue · [) 
Crensha\<1 Soul evard [) 
Wester~ Avenue [] 

Harbor Freeway at Adams Boulevard [] 
Long Beach Freeway at Gage Avenue [] 

0148-3 
Time Frame: 

Prior to Project 
Implementation 

La Cienega Western 
Boulevard Avenue 
Screenline Screen line 

[J [] 
[] [] 
[] [] 
[] []' 
[] [) 
[] [] 
[] [] 
[] [] 
[] [) 

Sampling Method: One-day vehicle occupancy counts will be hand-counted during the 
peak and off-peak periods until a sample size of 800 occupancies or more is 
obtained at each location. 
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0148-3 
£ lt:.c ~ rame: 

.... . , •• 1 . . •• , Project 

CHECKLIST 
FOR 

PRE- HIPLHIENTATION MEASUREMENTS 

S~~TA ~ONICA PREFERENTIAL LANE EVALUATION 

~feasurement: Vehicle Volume Cotmts 

Sepulveda La Cienega 
Boulevard · Boulevard · 

Location: Screen line Screen line 

Rodeo Road/Exposition Boulevard [] [] 
Jefferson Boulevard [] [] 
Culver Boulevard [] [] 
Adams Boulevard [] [] 
Washington Boulevard [] [] 
Pica Boulevard [] [] 
Olympic Boulevard [] [] 
Santa r.Jonica Boulevard [] [] 
Wilshire Boulevard [J [] 

Santa Monica Freeway at Cloverfield Street [J 
Overland Avenue [] 
Crenshaw Boulevard [] 
Western Avenue [J 

Harbor Freeway at Adams Boulevard f] 
Ventura-Hollywood Freeway at EdgC\~ater Street [] 
San Diego Freeway at Sunset Boulevard [] 
Long Beach Freeway at Gage Avenue [] 

Sampling Methods: 

!Jll~l "''iCr.!ation 

Nest ern 
Avenue 

Screen line 

[] 
. [] 

LJ 
[] 
[] 
[] 
[] 
[] 
[] 

Two-day volume counts will be taken at each location and broken down into 
:S-minute intervals for evaluation. Surface streets will be hand-counted 
and tube-counted. Hand counts will cover two three-hour peak periods, 
while tube counts will be taken over a 48-hour period. 

Freeway traffic will be hand-counted for 23 minutes out of each 30-minute 
period and adjusted to provide total volume and occupancy. Vehicle volumes 
on the Santa r.lonica and Harbor Freeways, in addition, wi 11 be extracted 
from the 42-mile loop computer at 5-minute intervals. Computer counts 
on the Sa:-~~2. :.!onica Free1vay will be ac.'·.:sted to separate median lane counts 

V from counts in the remaining hnes. 
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Responsible Agency: CALT~~S 

CHECKLIST 
FOR 

PRE- HIPLH1ENTATION MEASURHIENTS 

SA .. 'HA ~tONICA PREFERENTIAL LANE EVALUATION 

r.leasurement: ~ledia r.loni toring 

Sampling f.lethods: 

Dl48-3 
Time Frame: 

Prior to Project 
Implementation 

CALTRfu~S' .. Public Relations Department will read all daily newspapers 
in the Los Angeles area and will maintain up-to-date separate news­
paper clipping files of those articles pertaining to the Santa 
Monica FreeHay Demonstration Program. CALTRANS will also make 
arrangements with a Los Angeles media monitoring firm to monitor 
all local radio and television broadcasts and to provide them 
with selected transcripts of all references to the freeway project. 

1 () "7 1 



CHECKLIST 
FOR 

PRE- IMPLnfENTATION MEASURH!ENTS 

S~~TA MONICA PREFERENTIAL LANE EVALUATION 

Measurement: Aerial Photography 

Location: 

Olympic Boulevard 
Pico Boulevard 
National Boulevard 
Venice Boulevard 
Washington Boulevard 
Rodeo Road/Exposition Boulevard 
Sixth Street 
Santa ~lonica Boulevard 
Adams Boulevard 

D14R-~ 

Immediately Pri.: .: cdL 
Project Impl em en tat i1 

Sampling Method: Aerial photographs will be taken of each location at peak 
·'-' hours from a CHP helicopter using a 35-millimeter camera. The photographs 

\>ill focus on congestion and ramp queueing activities in the vicinity of 
these locations. 
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Responsible Agency: LAPD 

~1easurement: 

Location: 

CHECKLIST 
FOR 

PRE- HIPLE~IENTATION MEASURE~!ENTS 

SANTA ~tONICA PREFERENTIAL LANE EVALUATION 

Historical Enforcement Data 

Surface Streets in the Project Corridor 

Sampling ~let hod: 

0148-3 
Time Frame: 

Prior to Project 
Implementation 

The LAPD will assist SYSTAN in assembling a profile of typical manpower 
assignments on the surface streets in the project corridor for the year 
prior to project implementation. This information can best be obtained 
from the captain~ of each of the eight LAPD divisions affected by the 
project. 

~ \ "'ovnmrR, 197 ~ 



Responsible Agency: SM~IBL 

CHECKLIST 
FOR 

PRE-IMPLHIENTATTON MEASURHIENTS 

SA~TA ~IONICA PREFERENTIAL LANE EVALUATION 

Measurement: Riding Checks 

Point Check Location 

Bundy and Centinela 

Sampling Method: 

Lines 
Checked 

14 

Duration of Check 

7 A.M. - 6 P.M. 

0148-3 
Time Frame: 

Prior to Project 
Implementation 

Checkers 
Required 

1 

Transit ridership on the #14 crosstown line will be continuously 
monitored once each month throughout the one-year length of the 
project, for a total of twelve checks. The number of passengers 
boarding or alighting will be recorded at each stop or during each 
trip. 

[] 
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Responsible Agency: SMMBL 0148-3 
Time Frame: 

Prior to Proj cct 
Impl em en tat ion 

CHECKLIST 
FOR 

PRE- IMPLEMENTATION ~IEASUREMENTS 

SANTA ~tONICA PREFERENTIAL LANE EVALUATION 

Measurement: Point Checks (Existing Lines) 

Lines 
Point Check Location Checked Duration of Check 

-

Pi co and Rimpau 7-12-13 6 A.M. - 7 P.M. 
Pi co and La Cie:1ega 7-12 6-8:30 A.M.; 5-7 P.M. 
Pi co and Beverly Glen 7 6-8:30 A.~!.; 5-7 P.M. 
Pico and Bundy 7 6 A.M. - 7 p .~1. 
Lincoln and ~lontana · 3 6:30-8:30 A.~l.; 5-7 p .~1. 
Sunset and Chautauqua 9 6:30-8:30 A.M.; 5-7 p .~1. 
Crosstown 11 6: 30-8 : 30 A.~!. ; 5-7 p. ~I. 

Sampling ~let hod: 

Checkers 
Required 

1-1/2 
1 
1 
1-1/2 
1 
1 
1 

8 

Transit ridership counts on the existing lines will be taken at each 
location. The point checks will be taken on four separate weekdays 
and then averaged to improve accuracy. Existing routes on which 
patronage diversion is expected during mid-day hours will be checked 
all day. while those lines affected by the new peak-hour freeway­
express service will be checked only during morning and evening 
peak hours. Transit ridership counts will also be taken on the #11 
crosstown 1 ine as part of a cant inuous monitoring of the 1 ine' s 
performance. The line will be checked once each month throughout 
the one-year length of the project, for a total of twelve checks. 

[] 
[] 
[] 
[] 
[] 
[ ] 
[] 
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Responsible Agency: SL~!U 0148-3 
Time Frame: 

· CHECKLIST 
Prior to Project 
Implementation 

FOR 
PRE-HIPLHIENTAT ION ~IEASURDIENTS 

SANTA ~IONICA PREFERENTIAL LANE EVALUATION 

~leasurement: Point Checks (Existing Lines) 

Point Check Location 

Wilshire and Fairfax 
Wilshire and Federal 
Olympic and Fairfax 
Bundy and Santa ~~nica 
Wilshire and Robertson 
Venice and National 
Burton and La Cienega 
Rodeo and La Cienega 
Pico and La Cienega 
Sepulveda and Century 
La Cienega and La Tiejera 
Sunset and Church 

Lines 
Checked 

83 
83 

4 
4 

21 
2l 
27 
27 
27 
51 
51 

601 
606-604 

606 
604 

Venice and La Cienega 
Sepulveda and Culver 
Sepulveda and Venice 
Venice and Grand 
Pico and Rimpau 

601-604-605-606 
26 

\\'ash ington and La Brea 
Jefferson and La Brea 
Downt01vn stop nearest 
freeway entrances/exits 

Sampling Method: 

12 
9 

34-36 

Duration of Check 

6-9 A.M.; 4-7 P.M. 
6 A • ~1. - 7 P • M . 
6-9 A.M.; 4-7 P.M. 
6 A.M. - 7 P.M. 
6-9 A.M.; 4-7 P.M. 
6-9 A.M.; 4-7 P.M. 
6 A.~l. - 7 P .r.-1. 
6-9 A.M.; 4-7 P.M. 
6-9 A.M.; 4-7 P.M. 
6 A.M. - 7 P.M. 
6 A. M. - 7 P . ~1. 
6-9 A.M.; 4-7 P.M. 
6-9 A.M.; 4-7 P.M. 
6-9 A.M.; 4-7 P.M. 
6-9 A.M.; 4-7 P.M. 
6-9 A.M.; 4-7 P.M. 
6 A.M. - 7 P.~l. 

6-9 A.~l.; 4-7 P.r-1. 
6-9 A.M.; 4-7 P.M. 

6-9 A.M.; 4-7 P.M. 

Checkers 
Required 

1 
1-1/2 
1 
1-1/2 
1 
1 
1-1/2 
1 
1 
1-1/2 
1-1/2 
1 
1 
1 
1 
1 
1-1/2 
1 
1 

1 

23 

Transit ratronage on · existing lines will be counted at each location 
on four separate weekdays. Point checks will be taken during peak 
hours on only those lines that would be affected by the new freeway­
express service operating during peak hours. All-day checks will be 
conducted on those existing lines where patronage diversion to the 
new servi~e during mid-day hours is expected. Transit ridership will 
also be monitored at the d01mtown stop nearest the free1var entrances 
and exits for control lines ~34 and #36. Corresponding data from the 
ongoing monitoring of the San Bernardino Busway 1vill also be obtained. 
Checkers counting ridership 1dll also record the on-time performance 
of the lines monitored. 

[] 
[] 
[] 
[] 
[] 
[] 
[] 
[j 
[ ] 
[ ] 
[] 
l ] 
[] 
[]. 
[] 
[ ] 
[] 
[] 
[] 

[] 
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~··~~·onsib!e A~ency: LADT 

CHECKLIST 
FOR 

PRE- U1PLEMENTAT ION r.-IEASURHIENTS 

SA,~TA ~10NICA PREFERENTIAL LANE EVALUATION 

Measurement: S?eed Runs 

Location: 

Lincoln Boulevard 
Cloverfield Boulevard 
Bundy Drive 
La Cienega Boulevard 
Washington Boulevard (southbound ramp) 
Crenshaw Boulevard 
20th Street (Hoover Street) 
Vermont Avenue 
Arlington Avenue 
Fairfax Avenue 
Robertson Boulevard 
Western Avenue 

Sampling Method: 

Eastbound 
(A.M. Peak) 

[] 
[] 
[] 
[] 
[] 
[] 

Dl48-3 
Time Frame: 

Prior to Proj ·~ct 

Implementation 

Westbound 
(P.M. Peak) 

[] 
[] 
[ ] 
[] 
[] 
[] 
[] 

Speed runs on cross streets will be conducted, using a free-floating car, 
for distances of at least 1/2 mile in the vicinity of the Santa ~lonica 
FreeHay metered on-ramps. At least 24 speed runs should be made on each 
segment of access road. This corresponds to runs at IS-minute intervals 
during tHo three-hour peak periods. 
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Responsible Agency: r flnT 

CHECKLIST 
FOR 

PRE-IMPLE~1ENTATION ~IEASURHIENTS 

SM'TA ~10NICA PREFERENTIAL LANE EVALUATION 

~1easurement: Vehicle Volume Counts 

Location: 

Lincoln Boulevard 
Cloverfield Boulevard 
Bundy Drive 
La Cienega Boulevard 
Washington Boulevard (southbound ramp) 
Crenshaw Boulevard 
20th Street (Hoover Street) 
Vermont Avenue 
Arlington Avenue 
Fairfax Avenue 
Robertson Boulevard 
\\'estern Avenue 

Sampling Methods: 

Eastbound 
(A. ~1. Peak) 

(] 
[] 
[] 
[] 
[] 
[} 

Dl48-3 
Time Frame: 

Prior to Proj ,; :t. 
Implementation 

Westbound 
(P. ~1. Peak) 

[] 

[] 
[] 
[] 
[] 
[) 
[] 
[] 

Two-day volume counts will be taken at each location and broken do\m into 
IS-minute intervals for evaluation. Surface streets will be hand-counted 
and tube-counted. Hand counts will cover two three-hour peak periods, 
while tube counts will be taken over a 48 -hour period. 

~ \ NOVn!BF.R • 197 ~ 



v 

Responsible Agency: CHP 

Measurement: 

Location: 

CHECKLIST 
FOR 

PRE- H1PLEMENTAT ION t-IEASUREt-1ENTS 

S.A . .':TA ~tONICA PREFERENTIAL LANE EVALUATION 

Historical Accident and Enforcement Data 

Santa ~lonica Freeway 

Sampling ~lethod: 

0148-3 
Time Frame: 

Prior to Project 
Implementation 

The CHP will assist SYSTAN in assembling a month-by-month profile of 
accident data on the Santa Monica Freeway for the six yea~s preceding 
project implementation. Accident data on the seven CHP beats and in 
the two command areas (Central Los Angeles and Western Los Angeles) 
covered by the preferential lane project 1vill be recorded by number, 
severity (property damage, injury or fatality), and primary cause. 
To the extent possible, the month-by-month summaries will classify 
accidents by direction of travel and time of day. Enforcement levels 
containing the number of units assigned to each of the seven freeway 
beats will be acquired from the daily schedules of manpower assign­
ments for the year prior to project implementation. 

.. 
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SYSTAN, INC. 343 SECOND STREET P.O. BOX u LOS ALTOS, CALIFORNIA 94022 (415) 941-3311 

November 24, 1975 

Mr. Pat Conway 
Project Coordinator 
Santa Monica Freeway Preferential Lane Project 
Southern California Rapid Transit District 
1060 Sout6 Broadway 
Los Angeles, CA 90015 

Dear Pat: 

REF: Dl48-3 

Enclosed for your review is a final copy of the evaluation plan for the 
Santa Monica Freeway Preferential Lane Project. 

The original draft reviewed by your office has been updated to reflect 
the current implementation date of March 15, 1976. In addition to these 
schedule revisions, changes in the plan's content include provisions for 
measuring traffic changes on north-south streets, additional attention to 
on-ramp queue lengths, plans for a telephone center to- monitor public re­
sponse, refinement of sampling plans, and the development of checklists 
for pre-implementation measurements. Checklists for the pre-implementation 
measurements to be made by SCRTD appear in Appendix C of the enclosed copy. 
With the exceptional of a few additional point checks, you have alr.eady 
accomplished most of these measurements. 

The latest edition of the evaluation plan has been issued in loose-leaf 
form to facilitate future changes stemming from additional review, alter­
ations in project implementation plans, lessons learned as the demon­
stration progresses, further project delays, acts of God, and other 
threats to the sanity of those involved in planning the project. SYSTAN 
will mail you supplementary pages as they are produced. 

Let me know if you have any questions or connnents regarding the enclosed· 
evaluation plan, particularly those portions of Section 1.3.3.3 dealing 
with SCRTD data collection. 

Thank you for your help in developing the enclosed plan. 

Yours truly, 

~~ 
Joln W. Billheimer 

JWB:cap 
Enclosure 


