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PREFACE AND ACKNOWLEDGMENTS

This evaluation plan is designed to mcasure the impacts of rescrving the median
lane in cach direction on the Santa Monica Freeway for the exclusive use of
buses and other vchicles carrying three or more occupants. The Santa Monica
projcct is onc of a series of preferential lance projects currently scheduled
for implementation in the Los Angeles area within the next two years.

This evaluation plan has been preparced in the Los Altos, California offices of
SYSTAN, Inc., under Purchasc Orvder TS10187 and Contract No. DOT-TSC-108.4, as

part of the Service and Mcthods (SMD) Program sponsored by the Urban Mass ‘I'rans-
portation Administration (UMTA) of the United States Department of Transportation
(DOT). Roy E. Lave, Jr. served as SYSTAN's project managcr and John W. Billhcimer
was principal investigator. Howard Simkowitz of DOT's Transportation Systems
Center (TSC) served as tcechnical advisor on the project, while Joe Goodman of

UMIA was the projcct monitor for the SMD Program.

The evaluation nlan reflects the work of many of the local agencics participa-
ting in the demonstration. In particular, the data collection section is heav-
ily indebted to the monitoring and cvaluation plan prepared by Gary Bork and

John Kenan of Caltrans' Frceway Operations Branch, and to the dcmonstration

grant application prepared by Gerald Squier of the Southern California Rapid
Transit District (SCRTD). Jerry Baxter and Charles Boyer helped to coordinate
the diverse elements of Caltrans' participation in the evaluation plan, and Pat
Conway served a similar function for SCRTD. Other local agency representatives
participating in the preparation of the evaluation plan were Lieutenant William
Russell of the California Highway Patrol (CHP), Robert Ayer of the Santa Monica
Municipal Bus Lines (SMMBL), and Sergeant Nate Parnell of the lLos Angeles Palice
Department (LAPD). C.B. Fredrickson, Robert Camou and Ed Rowe of the Los Angeles
Department of Traffic (LADT) helped to review the initial draft of the evaluation
plan.

The interplay of evaluation objectives, operating considerations, public response,
and political concerns accompanying any demonstration projcct imbues such pro-
jects with a constantly shifting profile. For example, the implementation date
for the Santa Monica Freeway preferential lane project has in the past been shift-
cd from June 15, 1975 to Septomber 29, 1975 to the current date of March 15, 1976.
This rescheduling reflects a variety of concerns including opcerational readiness,
funding availability, Federally-imposed work regulations, the timing of the
Christmas holidays and school vacations, and the duration of the Los Angeles

rainy secason. '

The constantly shifting profile of a demonstration project requires a dynamic
evalunation plan copable of adapting both to changes in the demonstration itself
and to lessons lcarned as the demonstration progresses. To accommodate these
prospective changes, this plan has been issued in loose-lcaf form; cach puge is
dated and pages of individual sections are numbered consccutively to allow up-
dating of the plan. From time to time, pages will be issucd by SYSTAN to regis-
tered recipients of the plan. A reader who acquires a plan after initial issuc
should write to SYSTAN to obtain a listing of its current content. Modifica-
tions will be issucd upon request.
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SANTA MONICA FREEWAY
PREFERENTLIAL LANE PROJECT

EXPERIMENTAL DESIGN PLAN

1.0 EVALUNTION PLAN

1.1 Overvicw

As part of a demonstration projcct conducted jointly Qith the Southern
California Rapid Transit District (SCRTD), the City of Santa Monica, fhe
California IHighway Patrol (CHP), and the Los Angeles Police Department (LAPD),
‘District Seven of the California Department of Transportation (Caltrans) has
proposed to rescrve the median lanc in cach direction on the Santa Monice
Freeway for the exclusive use of buses and high-occupancy vehicies carrying
three or more occupants. The conversion of the median lane to a resevved
lanc is scheduled to take place on March 15, 1976 and will be accompanied
by.the introduction of preferential entry provisions for high-occupancy vehi-

%
cles and the initiation of seven new express bus routes by the SCRTD and one

; i < 1
new route by the Santa Meonica Municipal Bus Lines.

The proposed demwonstration project is expected to have a wide range of
impacts in a varicty of areas, including air quality, transit vidership,
freeway and arterial congestion, traffic safety, travel times, vehicle occu-
pdncy. cnergy consuapt ion and pablic opinion. Thésc impacts ave ot vital
intcrest to a nuaber of agencices at the federal, state, and local levels.
Since the dedication of an existing freeway lane to high-occupancy traffic

is a contcoversial measure with impacts that are at present incoaplcetely

T e . . . N -
A complete description of the proposed alterations of highway traftic flow
patterns may be found in the Deceaber 12, 1974 Caltrans veport 1F-54
entitled Freeway Operation ‘Traflfic Report.



understood, it is essential that the full range of these impacts be identificd
Neuer’ v
and measured with a degree of statistical precision that will ensure the
greatest possible level of understanding, both in the area served by the
Santa Monica Freeway and in other communities considering the crcatiéﬁ of
~similar preferential freeway lanes, To this end, the Urban Mass Transporta-
tion Administration of the United States Department of Transportation (UMTA)
has agreed to sponsor a detailed evaluation of the impacts of the proposed
preferential lane as part of its Scrvice and Methods Demonstration (SMD)

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

cvaluation process,

l.de) Objectives
Specific local objectives of thz Santa Monica Freewa)y Preferential Lane
Nerd Project are listed below:

° To explore and evaluate concepts aimed at increasing vehicle
occupancy on heavily traveled urban freeways by creating incen-
tives to encourage public transit ridership and carpooling;

To improve air quality in the Los Angeles South Coast Air Basin
by reducing the.numher of low-occupancy vehicular trips;

® To contribute to'the local and national goals of cnergy conserva-
tion by optimizing passengér trips through public transit rider-
ship and carpooling;

To reduce existing peak hour congestion delays on the Santa
Monica ¥reeway by increasing the ratio of travelers to vehicles

using the facility;

Favd oY \



® To improve tfansit rcliabiiity and reduce transit travel times
by providing an exclusive lane for bus and carpool travel;

° To achicve a better understanding of public attitudes toward
auto use, carpooling, transit ridership and preferential laneE;
and to trace the cffect of these aftitudcs on mode choice
behavior; and

® To assess the bencfits and costs of a variety of alternative
concepts to providing preferential frceway treatment for
high occupancy vehicles and acquire a better understanding
of the law cnforcement and traffic safety implications of

cach concept,

These local objectives fulfjll the following broad objectives of the

N/ SMD Progrnm:l

° To reduce trip times for transit travelers:
° To increase transit reliability;
° To reduce transportation congestion; and

® To improve transit vchicle productivity,

1.1.2 General Evaluation Strategy

This evaluation plan has been designed to provide a quantitative asscss-

ment of the ability of the propesed demonstration to meet the above objec-

1 : . : 5 - :
Transporvtation Systems Center, "Background Information for Service and
Methods Evaluations,' attachment to procurement request No. TSC/230-0076-RN,
" Cambridge, Massachusetts, December 1974,

"
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tives. The plan describes the vnriﬂh]cs that best characterize these objec-
tives, identifies factors which mitigate or amplify the anticipated demon-
stration impacts, specifies the instruments to be used in collecting data,
describes the populations to be measured, identifies statistical tesfé and
analytic procedures, schedules measurement and analysis activities to coin-
cide with demonstration activities, describes potential threats to the valid-
ity of demonstration findings, and suggests methods for increasing the trans-

ferability of results to other arecas.

Relationships between variables, control activities, mcasurement stratcgies,
and analytic procedures are expressed through the medium of an experimental

esign that attempts to:

° Measure the existence and magnitude of changes in such attributes
as traffic congestion, vchicle occupancy, vehicle speeds, transit
ridership, air quality, and accident levels;

o

Identify the extent of the changes attributable to the preferential
lane project; and

o

Identify those characteristics or factors (police enforcenent,

4

public attitudes, etc.) that reinforce or mitigate the changes.

Exhibit 1,1 presents a graphic overview of the proposcd evaluation process,
This exhibit shows cach of the categories of data to be soughi, itemizes the
najor data elenents within cach category, depicts the data collection instru-

ments to be employed, and specifies certain of the critical comparisons tc be

1-4
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nmade in analyzing the collected data. The major categories of data sovught in

the demonstration evaluation are classified as follows:

®" Traffic Data;

° Transit Data;

° Air Quality Data;

° Safety and Inforcement Data; and
o

Attitude and Bechavior Data,

The experimental design relies‘on a variety of different data sources,
including manuval observations, computerized traffic survcillance; nechanical
traffic counters, air bag samples, police reports, bus operating records,
hoine intervicws, on-board surveys, and license—ﬁlatc based postcard survevs.
The precise uses of the data acquired from these sources are described in

later sections of this plan.

Certain of the bus routecs and onc freeway in the study areca that are not
likely to be affected by the preferential! lane demonstration have been desig-
nated as control routes to provide a basis for analytic compariscns. These
comparisons will be coﬁBined with before and after measurements. in identifying
svstem changes., Control routcs for the Santa Monica Freoway Prcfefential Lane
Project include the #11 ronte of the SMMBL, the #34 and #36 woutes of the
SCRTD, and the Long Beach Freeway south of the Los Angeles Central Business

District,

1-6
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1,1.3.1 Federal Participants, At the Federal level, participants in the

Santa Monica Freeway Preferential Lane Demonstration evaluation include UMTA,
the Transportation Systems Center (TSC), an cvaluation contractor selccted by
these two agencies, the Federal Ilighway Administration (FIIWA), and a survey
contractor sclected by this agency. The UMTA Project Manager is responsible
for oversecing and guiding all aspects of the demonstration. TSC assists
UMTA in its activities and monitors the efforts of the eva]uuﬁion contractor,
approving the cvaluation plrn and reviewing all reports., SYSTAN, Inc., the
evaluation contractor selectced by UMTA and TSC, will monitor the implementa-
tion of this evaluation plnﬁ, coordinate local data collection efforts, per-
form specialized data collection tasks, assist in the design of survey instru-
ments, rceduce data, analyze project results, and prepare interim and final
reports,  The FHWA, through its contractor, Market Facts, Inc., will conduct
a concurrent series of "before and after' home interview surveys desigined to
ascertain attitudes toward transit and carpooling and to establish a beha-
vioral data base to be used in analyzing changes in CBD-oriented travel re-

sulting from the demonstration project.

1,1.3.2 Local bParticipants. A number of local agencies have been

jointly responsible for planning the operational phase of the demonstration
project and for designing many individual elements of the evaluation plan,
Thcsc‘agcncics, which will also be responsible for project fduplementation
and most of the data collection efforts supporting the proposed evaluation,

are listed below.

1-7
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State of California, Department of ‘I'ramsportation  (Caltrans)

General Responsibilities: Construction, operation and maintenance
of Calirornia highways,

Specific Project Data Collection Responsibilities: Vchicle volume
neasurenents, vchicle occupancy counts, speed runs, time lapsc
photography and acrial photography on the Santa Monica Freeway and
corridor arterials; fuel consumption estimates; air pollution meca-
surcements; and carpool user survey,

Southern California Rapid Transit District (SCRTD)

General Responsibilities: As the major transportation carricr for
Los Angeles County, the SCRTD will be responsible for implementing
seven new express bus routes as part of the demonstration project.

Specific Project Data Collection Responsibilities: '"Before and After”
point checks on existing lincs affected by the new service; measura-
rent of patronage and reliability of new lines and control routes;
conducting of on-board surveys.

City of Santa Monica--Santa lMonica Municipal Bus Lines (SMMBL)

General Responsibilities: As the major transportation carrvier
Westside Los Angeles, the SHRBL will introduce one new express
route and modify scveral existing routes to feed this route,

Specific Project lLata Collection Responsibilities: SMMBEL will
collect data similar to that collected by SCRTD, i.e., point checks
on affected existing lines before and after start of the project
neasurenents of patronage and reliability of new lines and control
routes; and surveys of passzengers on ncw service.

California Ilighway Patrol (CHP)

General Respﬂndlb111 es: Enforcement of traffic laws on California
highwayvs.

Specific Project Data Collection Responsibilities: Prcfevential
lanc enforcement, collection of freeway wcccident data, waintenance
of records cf warnings and citations issued for lane violations;
recording of enforcement levels and problens.

Los Anucles Police Department (LAPD)

e v e g Wn v e @ s S > Saren e

General Responsibilities: Low enforcement in Los Angeles, including
the enforcement of traffic laws on surfuce streets,

Spacific Project Data Collection Responsibilities: Collection of
accident data on city streets, rvecording of special enforveonment
needs created by project implementation, .

1-8 %
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Los Angeles Department of ‘Tvaffic (LADT)
General Responsibilitics: Operation and maintenance of surface

strects in Los Angeles.

Specific Project Data Collection Responsibilities: Vehicle volume
counts and speed runs on surface access streets perpendicular -to
the corridor; processing of accident data collected by the LAPD.

General Responsibilities: Participation in the planning of project
marketing and implcmentation; monitoring of public response to the
preferential lane. '

Specific Project Data Collection Responsibilities: Assist evalua-
ien contractor in collecting public response data.

-4t

1.2 Denonstration Desggjptiq_l

1.2.1 Concept

The proposed preferential lane would be established by reserving an
existing lane or. one of the world's most heavily traveled freeways, the
Santa Monica Freeway, for the exclusive usc of buses and carpools.  The lane
nearest the median in cach direction, for a distunce of 12.6 miles .between
Lincoln Boulevard (California 1) in Santa Monica and the Harbor Freeway
(California 11) in Los Angeles, will be reserved for buses and other vchicles
carrying threce or more peeple. The prefercential lanes will be crecated by
means of special signiﬁg and painted pavement markings and will be in oper-
ation 2.4 hours a day, seven days a week.

1.2.2 Area Affected

A map of the alfect avca appears in Exhibit 1.2. The project will be

conducted in western central Los Angeles County, California, a fully-develeped

| S ; ; N . .
This scction summarizes the major aspects of the proposed demonstration.

A nore detailed Jdescription of the plans fer implemcnting the preterential
Jane and providing sapporting bus scevice miy he found in Parvt V. (Program
Narrative) of the Demonstration Grant Application prepaced by Sommne

) LS\ NOVEMPER
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EXHIBIT 1.2

OUTLINE OF PROJECT AREA
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urban arca. Specific arcas to be affected will be the Los Angeles Central
Business District (CBD) and the Westside arca of lLos Angcles, bounded by L
Cienega Boulcvard on the east, the Pacific Ocean on the west, the Los Angcles
International Airport on the south, and the Saunta Monica Mountains on.thc

north.

1.2.3 Ancillary Programs

A nunber of complementary programs are included in the demonstration,
as described below. These will all contribuce to the impact of the prefer-
ential lane, but their individual contribution will not be assessed separ-
ately. In interpreting the results of the demonstration, other jurisdiztions
nust consider these ancillary programs and the preferential lane as comyri-
sing the entire demonstration and, if they plan a preferential lane without

the accompanying programs, the expected impacts must be modified accordingiv.

1.2.3.1 Marketing. Increased carpool formation and transit usage will

be encouraged by an aggressive marvketing program, suppleunentoed by the use of

a computer matching system for carpool formation. The marketing program
will be accompanied by an intensive public information progrom designed to
cducate drivers of single-occupancy automobiles and carpool vehicles in the
safe and orderly use of thc‘prchrcntiul lancs. Additional derqjls reaard-.
ing the marketing activity accompanying the preferential liane project nay
e found in the mavketing plan prepaved by the marketing subcommittee of

the Joint Project Board.*

Marketing Dlan, Sant r referentinl Lane Project, Marketing
: March 1975

sheonniit e

S Project Comaittee:

trevised \ngust 1975),

Aieat 0avR @Ral S0 R 4a0m gn



1.2.3.2 Bus Scrvice. Increased transit usage will be encouraged

“

by a proposed 400 percent incrcasc in the amount of express bus ser-

vice currently being operated between the Wests a_of Los Angcles .

Say !

and the Los Angeles CBD. A total of—elcvcnf new frecway-express bus
routes will be operated over the preferential lanes between the West-
side arca and the Los Angeles CBD. Three of these routes will origin-

ate at newly cstablished park/ride lots in the Westside area and the

g

other gig¢ht will operate as multi-stop routes, picking up passengers

along the major arterial streets in the Westside arca. Exhibit 1.3

maps the location of the new frecway-express bus routes. These routes

will be supplemented by existing local lines, which will act as feel-

L]

crs, and four new feeder and crosstown services. Additional informa-

tion regarding all bus routes serving the preferential lane project may

be found in the SCRTD Project Grant Application.

1.2.3.5 Park/Ride Lots. Three park/ride lots will be ostablishcd
in conjunction with.the cStablishmént of express bus service on the
preferential lanc. The proposed lot sites are well located from an
operat ional standpoint, and provide good gecographic coverage of the
project arca. They arc all paved and can be prepared for operation

in a short time with very little modification to the existing improve-
ments. lot locations are listed below and arce illustrated in Exhibit

1.3

1-12 "



EXHIBIT 1.3

~  FREEWAY — EXPRESS BUS ROUTES
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~AUTO
LOCATTON CAPACLTY

1. Fox Ilills (south of Slauson at Marina Irecway) 200

2. Century City (southcast corncr of Olympic
Boulevard and Avenuce of the Stars) 300

3. Southcast Santa Monica (corner of Centincla
and Ocean Park Boulcevard) 220

1.2.3.4 Mectered Access. To assure a rcasonable measure of free flow at

all times on the {recway, gencral traffic lane on-ramp volumes will be controlled
as necessary by metering signals. Metering rates will be adjusted to compcnsate
for the increased freeway congestion accompanying the preferential lane project.
zuses and carpools will be privileged to bypass the ramp meters at selected on-
rzops as an added incentive to th05c modes of travel. Although for the purpoasas
o preferential lanc use a carpool will be defined as a vehicle containing thres
ot more persons, vchicles containing two or more persons will be allowed to us:
preferential access lanes on the freeway on-ramps. This procedure conforms to

current practice on metered access raups in the Los Angeles region.

1.5 Experimental Design

1.3.1 Genceral Concepts

As defincd by the UMIA SMD Program, the primary functions of an evaluation

plan arec:
1. To cstablish well-defined project cvaluation objectives;

2. To develop a formal statistical framework for obtaining
|

results wich national application; and

1411 Y



3. To present findings in a manner that is meaningful and understand-
able to transit operators, transportation planners, and city admin-

istrative officials in other localities across the country,.

The formal statistical framework that relates projcct objectives to
measurcd impacts and attempts to ensure the validity and relevance of the
nzasuring process is referred to as an "experimental design,"

In tevias 7 UMTA's SMD Program, an '"experimental design'" is a "..,..struc-
tured, time-phased plan to permit a quantitative evaluation of an urban
transportation demonstration project,'" This usage of the term "experimental
design" is somewhat broadcr than the strict statistical definition, which
connotes the existence of a controlled environaznt for evaluating the outcome

of structured research inquiries.

1,3.1.1 Questions Addressed by Lxperimental Design. An experimental

design is intended to answer three questions. These are listed below fin

increasing order of importance and difficulty.

1. 1s there a change? What is the magnitude of the change?

2. What part of the change is attributable to the transport inno-
vation(s) which cemprise the demonstration?

5. What characteristics or factors (of the innovation, individuals,

or the socicety, culture, econnmy) reinforce ov mitigate the chunge?



N

The first issue is whcthcr.or not there is a change. The subsidiary ques-
tion addresses the magnitude of the change. Tf there is éhange, the analy-
tical task is one of determining what portion of it is attributable to the
innovation., Moreover, to aid in assessing the transfcerability of demonstra-
tion results to other recgions, it is also important to identify those factors
that contribute to, allow, reinforce, impede, or mitigate the change; For
example, if income level is a prime determinant of bus usage, knowledge of
this relationship will allow other citics to estimate ridership.

1.3.1.2 Commarison Struotegics. The chief purpose of the experimental

design is to identify, verify, and measure demonstration-related changes in
the dimpact arecas cited in the dermonstraticn objéctives. Changes, or impracts,
are discerncd by imeasuring key variables, the so-called dependent variazbles,
which describe the characteristics of the totul transportation network, its
users, the transportation-rclated eavironment, and the other potential impact
areas. The level of these measured variables at any point in time is called
the state of the system, It is not necessary to describe the entire state

for cach test of hypotheses, but only those relevant variables; that is, thosz

that change or explain change.,

System changes, or impacts, may be measured by different types of com-
parisons, Three gencral compavison strategics ave common: Comparisens at
different points in time; coaparisoins of different geographic regions or
population groups; and comparisons between real and hypothesized systems.
These threz cormon compariseon strategies are readered in schematic form in

Lxhibit 1.4,
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The first approach, illustrated in Exhibit 1.4 (a), compares system states

that changes may be caused by many factors and it is difficult to distin-

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

This diffiéulty suggests a sccond comparative approach which would relate
the study region to a totaliy similar region which does not receive a trans-
portation innovation (Exhib#t 1.4(b)). The second region is analogous to the
traditional experimental contvol group. It is assumed that the two regions
are subject to the same forces except for the transportation innovation, and
that comparing both communities will rcveal the effects of the innovation

alonc. The methodological difficulty with this opproach is that no two re-

gions arc absolutely comparable,

The third comparative approach is based on the concept that if one innova-
tion (i.e., corridor improvement) were not introduced, another would have |
been (i.e., fixed guideway rapid transit). Therefore, the correct comparison
is to relate the state of the community "after" the variouns alternatives have
been intvoduced., Since it is seldom possible to introduce scveral major inno-
vations in distinct time frames, this comparison reqguires a model of the
community "after" the hypothetical introduction of those alternatives.which
are not actually implenented., Becausce the modeling of communities is not
an exact science, this approach can hardly be said to be free of methodolo-

rfcal diffizulties,
8
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Since none of these comparative approaches is totally satisfactory in
itself, a particular demonstration may use a combination of these approaches,
attemnpting to apply the most appropriate approach as a function oflthe char-
acteristics of cach situation., In the Santa Monica Freeway Prcfércntial
Lane Demonstration, the "before and after' and "control group'" strategies
will be cmployed to provide a basis for comparative evaluations. In most
instances, system measurcments will be made immediately before the establish-
ment of the prefercntial lane, rcpeated four weeks after project implementa-
tion, and repeated again six to nine months later. Certain key variables
(including traffic congestion, express bus ridership, ond accident frequ=ncy)
will be monitored continuously following projecf implenentation, In addition
to these "before and after" measurcemnents, control groups have been establispad
for evaluation purposes, The Long Beach I'reeway from the San Diego TFrceway
to the Santa Ana Freeway has been selccted as a control since it is not like-
ly to be affected by the Santa Monica Freeway Demonstration and carries buses
as well, without preferential treatment, All specified traffic and transit

data will be accunulated for the control freeway as well as for the Santa

Monica Treeway project,

The control freeway will provide an additional basis for comparing the
effects of a preferential lane as well as a hedge against external threats
to the ecvaluation (i.e., a gas crisis) which might obscure the meaning of

"hefore and after" data,

The Long Beach FPreeway carvries tio SCRTD bus lines without praferential

treatnent, These are the #3536 Los Angzcles-Long Beach Flyer and the #3171 Los

119 o
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Angeles-Lynwood service. These two bus routes will be established as control
routes to help screen out the impact of external events on transit patronage.
The San Bernardino express bus service, which is monitored continuously as
part of another UMTA demonstration, provides another source of compnrafjve
control statistics. In the city of Santa Monica, the #11 line, a crosstown
line whose ridership is monitored closely by the SMMBL, will provide an index
of transit ridership independent of that connected with the preferential lane

project,

1.3.1.5 Elements of Experimental Design. There are cight elements of &

complete exparimental design. These are:

1. A statament of well-defined objectives specifying thic intent of
thé demenstration in terms of what is to be learned. The
objectives are most usefully stated as hypotheses concerning
the presumed impacts of the innovation,

2. A description of the variables to be measured that are believed
to best characterize, or model, the impacts., In the language
of statistics, these are called the dependent variables.

3. Identification of the factors which mitigate or amplify the
impacts; that is, the independent variables,

4. A description of the source of thz mecasured data ond the

prasnring instruments,

5. A description of populations uvpon which the measurements arc

O A plan dor the statistical conpututions and tests to be per-

formed on the data.
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7. A time schedule of the measurement and analysis activities,
8. A description of the various factors which may limit the validity

of the findings.

1.3.2 Lxperimental Design Tableaus

A complete cxperimental design will describe the relationships between
cach of the cight factors listed above, One means of describing these
relationships is a tabular array, or tablcau., Exhibits 1.5 through 1.9 con-
tain five tableaus designed for the evaluation of the Santa Monica Freeway
Preferenticl Lane Project. These tableauns are organized by the following

impact areas:

1. Transportation System (Exhibit 1.5)
2, Travel behavior (Exhibit 1.6)

3. Envivcnment (Exhibit 1.7)

4, Safety (Exhibit 1.8)

5. Attitudes (Exhibit 1.9)

Y

Each tableaun contains nine columns, the contents of which are described

below:

Inpace Attribute (Column 1), This column refers to the impact related
to th> idontificd objective by its generic name.  For example, relia-
hility is a generic name for several attribules considered within the
demenstraticon program,  Part of the design is to interpret rhis genevic
name iﬂ {L ms of specific measurable variables, the dependent and in-
dependent variables,

llypothesis (Celumn 2), The centr:l item in the methodological approach
i vpathe slo, Lach hypotheﬁ‘s is related to an impact and afteapts
me of the questions: WA HOW MUCH, WY or 1OV, Thus, the
rtorn hypothesis has a somewhat Hroﬁﬂcr "nnnnrltton than is sometiiies

used in the process of statistical inference,
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evaluarin: rh

In keeping with traditional statistical methodology, hypothesces offered
for testing in the tableaus have been stated as null hypotheses; that
is, as assumptions which will be rejected if observed changes arce found

- to be statistically sipnificant,

Since the use of null hypotheses often results in statements which
appear to contradict the purposc of the demonstration, for presentations

~to non~technical persons it is desirable to restate the hypotheses as

questions to be answered by the cvaluation,

Dependent Variables (Column 3), The dependent variables are those

quantitative or scaled measures which rcflect the impact of the moni-
toring system,

(ndenendent Variables (Coluamn 4), Tndependent variables are those vhich
falify or othervise affect the level of the measured dependent variabies,
These va 'blus are of t.o types: controlled and uncontrolled, The
uncontroilcd independent variables are those beyond the influence of

the demnonstration, The controlled independent variables are those

which can be altered by the demonstration cvaluator in an attempt to
discover the levels which best achieve the desired objectives. Each
change in a controllable independent variable will normally trige~r
another measuvement on a sub-set of the dependent variables

th

Population (Column 5), The population is that group of entities which

is measured or saepled to determine the state of system varinbles.
Control populations are also specified in the tableau,

Hleasurerent Intruments (Colunn 6),. Measurciment instruments are the

devices which identily the levels of system variables. Those are des-
cribed in detail later in this section.

Andlqus (Column 7)., The analysis describes the gencral means of deter-
mininyg the statistical significance of any observed change,  For example,
it may be described as the compavison of two variables at difterent

points in tiwe, or the analysis of the relationship of sets of variables,

Statistical Test (Colwin 8), 'The statistical test includes the specific

statistical teclinique that is used to perform the anaiysis,

Explanations (Lolumn 2). This coluian contains comments and clarifving

NoLes.

1.5.53 irria Collection

This subzection contains the data collection plans prepared by cach of

the loctl aencies vesponsible for assoabling the information to be used in

.
'

2 proossed Prefecential Lane project.
! i 1 .
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1.3.3.1 Traftic Data Collection (Responsible Agencies: Caltrans and

LADT) .

A. Vechicle Volume Counts (Corridor

\"'c¢hicle volumes in the study corridor will be measured by Caltrans.immc—
diately before project implementation, and at four weeks and six to nine
months after prcisct implementation along the selected screcenlines which
will dintersact tho Santa Monica Freeway and major parallel arterials. The

screenlines will bz established along Sepulveda Boulevard. La Cicnega Bouic-

a.  Rodeo Dnad/Exposition Boulevard;
b. Jefrerson Boulevard;

¢. Culver Boulevard;

d. Adwns RBoulevard;

e¢. Woshington Boulevard;

f. Venice Boulevard;

a. Pico Boulevard;

h. Olympic Boulevacd;

i.  Santa MManica Boulevard; and

jo Wilshire Boulevard,

These screznlines are depicted in Exhibit 1,10,

Additional venhicle volume counts will be taken at other freeway loca-
tions as described below, These freevays (cxcept for the control freeway)
are cxpected 1o be impdctcd by th2 project to the extent that a shift in
volumes iniyv occur initially; diie to a redirccting of travel during the com-

e trips,

LOCATION

I, Cloverficld Street
2. Overland Avenue

3. Crenshaw Boulevard
L, Western Avenue

50 el
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Screenline
& Intermittant Air Sampling Site O Permanent Air Sampling Site

0 Existing Point Check Locations 0 New Point Check Locations

Exhibit 1.10 SANTA MONICA FREEWAY CORRIDOR DATA COLLECTION PLAN
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Harbor Adams Boulevard A "

Ventura-lol 1ywood Fdgewater Street
San Diego Sunset Boulcvard
l.ong Beach Gage Avenue

In additicn to the vehicle volume counts made by Caltrans on the Santa
Monica Freeway, aijacent freeways and corridor arterials, the LADT will
monitor vehiclz volumes on certain of the norch-south streoets providing
access to the Zanta Monica Freeway, It is anticipatcd that storage problernis
may occur at certain of the metered on-ramps, causing waiting vchicles to
interfere with the flow of traffic on the access streets feeding these rampé,
A combination of manual and tube counts will be made on a sampling of those
streets most likely to be affected by increased queue lenpgths, Tt is anti-

"
cipated that storage problems may occur at the following on-ramps: \')

EASTBOUND (A,M. PEAK) WESTBOUND  (P.M. Peak)

Lincoln Boulevard (Sznta tonica) 20th Street (lloover Street]
Cloverficld Poulevard Vernont Avenue

(Santa Monica)

Bundy Drive Arlington Avenue
I.a Cienzza Boulevard I'aivfax Avenue

(Scuzinbound ramp)

Kashinzton Boulevard . Ciencepa Boulevard

e —— - . .
As ddentidied in oo letter dated Apri! 21, 1975 from S.S. Taylov, General

eelaes Departmont of Traffic to laig Ayvanian, District

rtation for Caltrans, and subscquent conversations with \ ’

bW it ok ol o
Director of

YOI o a e R,
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Crenshaw Boulevard Robertson Boulcevard _ { '
Crenshaw Poulevard

Western Boulevard

local strects monitored by both Caltrans and LADT will be hand-counted
and tube-ccount2i. The tube counts will be 24-hour counts and hand counts
will record tctzl volume and occupancy through the normal threc-hour peak
hour periods. 411 volume counts will be broken down into 15-minute inter-
vals. Volume counts on the Santa Monica Frecway and Harbor Freeways cuan be

extracted from the computer in five-minute intervals. Counts on other freeways

not in the "loop'" will be hand-counted to determine volume and occupancy.

Manual counting on freeways will be done 23 minutes out of cach 30-minute
period and adjusted to providc a total volume and occupancy couvnt, Munual
counting on surface strects will be continuous, At least two days of snmgljnﬁ
shall be required for each street on which traffic volumes are measured. Sain-

ple size considerations are discussed in more detail in Appendix A,

L}

re

B. Vehicle Gacupancy Counts, Vehicle occupancy counts will be made by Cal-

trans on the Santa Monica Freeway and corridor arterials, and on the Harbor
anld Long Beach Freeways just before project implementatior and again four
weeks and six to aine wonths later on the assumption that it will take approu-

&%

inately six maaths or wore bhefore a significant shift to cav-pooling con be

detected by rasuroment;

R U R | LTI NI T2



Vechicle occupancy in the prefcerential lane will be monitored duving
the peak period through the first, fourth, and sixth wecks following pro-
‘jcét implementation, and again two months and six to nine months later to
determine the incidence of lane violations by automobiles with one o;.two

occupants.

C. Speud Runz.  Speed runs will be made by Caltrans at peak periods along

the Santa “anize, San Diego, Ventura-Hollywood and Long Beach Freeways,
plus Santa ‘Mcenica corridor arterials before project implementation and

again approxizately four wecks and from six to nine months after implemcen-
tation. Follawing project jmplcmentation, speed runs on the Santa Monica
Freeway will be made in both the prefercential Tane and the unreserved Tanes.
To provide a suitable basis {or comparison, two sets of speed runs will be
made on the Santo Monica Freoway priov to project implementation. One sob
will be made in the median lanes, wﬁile the second set will be made in the
remaining lanes, cxcluding the median lanes. At least 24 spced runs will

be made on each designated freeway and avterial in obtaining specd and delay

data. Speed data on the Harbov Frecwazy will be obtained from the 42-mile

loop computer.

Spead runs on parallel corridor arterials should include thos= secgments
orithc artersials most likely tovhccomeAcongcsted when the preferentinl lane
is implemcr ol A perwork assignment routine undertaken by LADT has pre-
dicted critizal volure to capacity ratios equal to or greater than 0.9 on

the fallasing segvents of parallel covridor strects.*

Provisusio cotod derteor from §.S. Taylos to Hoig Ayanian.

\
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FASTBOUND  (A.M, PEAK 1IDUR)

Olvmpic Boulevard (Robartson Boulcevard to Vermont Avenue)

Pico Boulevard (Sepulveda Boulevard to La Brea Avenue)

National Boulevard (Overland Avenue to Robertson Boulevuxd)

Venice Boulevard (Robertson Boulevard to Arlington Avenuc)
Weshington Boulevard (Crenshaw Boulevavrd to Vermont Avenuc)

Rodzo Road-Exposition Boulevard (Arlington Avenuc to Vermont Avenue)

WESTBOUND (P.M. PEAK HOUR)

6th Strz=z “Uormont Avenue to La Rrea Avenue)

Santa ''>nizz Roulevard (Beverly Hills to Sepulveda Boulevard)

Olyvmpic Foulevard (Vermont Avenue to Bundy Drive)

Pico Boulevard (La Cienecga Boulevard to Bundy Drive)

Venice avard (Crenshaw Boulevavrd to Scpulveda Poulevard)

Washings: toulevard (Vermont Avenue to lLa Brea Avenue)

Adams Boulavard (Vermont Avenue to La Brea Avenue)

Expositicn Boulevard-Rodeo Road (Vermont Avenue to La Cienega
Boulevard),

Speed and delay runs will be made by the LADT on cercain critical
north-south access streets betore preoicct implementation, approxinately
four weeks after implementation, and cgain froam six to nine months 1ateor,
These spced and delay runs will be made on the same popaiation of cross
streects on which volume counts are wade. Section B above lists candidate
cross strezts which may be subjected to traffic delays caused by spillover
from satuvazed on-ramps, . Sp2ed runs on cross streets will be made for
distances o¢ ot least i/? mile in the vicinity of the metered on-ramps.
This

At least 24 spzed runs should be made on ecach segment of access road,

t

corresponds o runs at 1S-minute intervals during tyo three=honr pesk perviocdls,

e On-! thi,  Caltrons will measuve queue lengths on each meter-
ed accezs rwngoat 15-minate intervals during peak hours on at least two duyvs

daedaa e Lerlil Befure project iwploseatation, iwmediately Pollowing fuple~



mentacion, approximately four weckg'luter, and again from six to ninec months
| J
later, In keeping with current practice, measurenents will be made following

any major adjustment in metering rates, Queue lengths will be measured in

both reserved and unreserved access lanes and combined with the metering

rate to compute moran delays at cach on-ramp, Queue length information will

also be correlated with speed and delay information on access strects and

route iversizs statistics in an attempt to gain additional insights into

the overali of the preferential lane project on traffic flow in the

vicinity of zn2 Sunta Monica Frecway,

. Time-Lapsc Photography. Time-lapse photography designed to record
weaving movements and lanc changes will be used by Caltrans to recovd nre-

terential 1uﬂe operation at tour szparate locatious (Clover{ield Street,

Overland Avenue, Crenshaw Boulevard and Western Avenuci just betorce dieple- \-)
mentation, on the [irst day, angain four wecks later, and at subscquent inter -

vals as operational conditions dictaie,

I .§9£ifl_?hffﬁgfﬁﬂhf- Caltrans parsonnel, using a Cil¥ helicopter, vwill

take 35-mi!li-cter aerial photographs cof the Santa ltonica kreeway and corri-
dor arterials before pfoﬁcct implementation, on opening day, three weeks
later, six o nine months tolleowing implementation, and nt intervvening in-
torvals as cporational conditions dictare, These phocogrephs will supplesent

existing Jota collection activities, particularly those activities focusing

onocongaation anld ramp quencing, aiel will provide a useful visual menas of

N

interpretic, ol prosenting projeoct rosults
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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 monoxideA(CO) is
a primary 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 itscl’ 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 addition, Caltrans will coordinate its research van activities and

other mobile vans to develop 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 tﬁe freeway to ;ample 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 Infra-red (NDIR) analysis on a week-day

monitoring schedule,

@\
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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 sitesAdpera-
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.

Research Van, Several air pollutants, including CO, will be collected

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

periods the research van will remain at a permanent site,

Mobile Vans. Several air pollutants will also be monitored by a mobile

van alternating between 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 day; so that air sampling will always occur on days when
traffic is being céunted. Statistiéal analyses will show trends or rela-

tionships between traffic characteristics and air pollutant emissions.

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

map (Exhibit 1,10). Specific descriptions of bag sampling sites are given

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

J
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4 | site on the Long Beach Freeway (control freeway) utilizing automatic bag
sampling.
I. 24-Hour Continuous CO Bag Samplers
SITE LOCATION
PW Palms Recreation Center
2950 Overland Avenue
Recreation and Parks Department
City of Los Angeles
PE Terrace Park
Pico Boulevard and Ronnie Brae Street
Recreation and Parks Department
City of Los Angeles
IT. 12-Hour Intermittent CO Bag Samplers
SITE LOCATION
S11 Northeast Corner of Olympic and Selby
4 @ Pedestrian Undercrossin
N ’
S12 Rancho Park Golf Course
Parkway in front of Clubhouse .
S13 Venice Boulevard Median
300 Feet West of Motor Avenue
S14 La Ballona Elementary School
10915 Washington Boulevard
S21 . Carthay Center School’
* Olympic Boulevard at Carrillo
S22 Pico Rents
“Northeast Corner Crescent Heights Boulevard
and Pico Boulevard
S23 Venice Boulevard Median
Just South of Route 10
S24 Westside Neighborhood Park
Fairfax and Adams
S31 Hobart Boulevard School
V4 Olympic Boulevzard and Hobart Boulevard
ot -
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532 Catholic Girls' High School
Kingsley Drive and Pico Boulevard

S§33 Normandie Playground
Venice Boulevard and Normandie Avenue

S34 Catholic School
Adams Boulevard and Vermont Avenue

1.3.3.3 Transit Patronage and Performance Data (Responsible Agencies:

SCRTD and SMMBL)., 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 will be regularly monitored. Checkers monitoring

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

An

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 discussions 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

\J

J
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new service during mid-day hours, it will be necessary to conduct all-day,

checks. The points at which checks are to be made on existing routes are

‘i .Ocj

listed in'Exhibit 1.11.

EXHIBIT 1.11

. \
/\\.
SCRTD POINT CHECK PROGRAM - EXISTING LINES(i::)

_ Line Checkers

Point Check Location Checked Duration of Check Required
Wilshire and Fairfax 83 6-9 A.M.; 4-7 P.M. 1 .
Wilshire and Federal 83 6 A.M. - 7 P.M. 1-1/2
Olympic and Fairfax 4 6-9 A.M.; 4-7 P.M 1
Bundy and Santa Monica - 4 6 A.M. - 7 P.M. 1-1/2
Wilshire and Robertson 21 50 AM.; 4-7 PUM. 1
Venice and National 21 6-9 A.M.; 4-7 P.M. 1
Burton and La Cienega 27 6-9 A.M.; 4-7 P.M. 1
Rodeo and La Cienega 27 6 A.M. - 7 P.M, 1-1/2
Pico and La Cienega 27 6-9 A.M.; 4-7 P.M. 1
Sepulveda and Century 51 6 A.M. - 7 P.M. 1-1/2
La Cienega and La Tiejera 51 6 ALM. - 7 P.M, 1-1/2
Sunset and Church Lane 601 6-9 A.M.; 4-7 P.M. 1
Venice and La Cienega 606-604 6-9 A.M.; 4-7 P.M. 1
Sepulveda and Culver 606 6-9 A.M.; 4-7 P.M. 1
Sepulveda and Venice 604 6-9 A.M.; 4-7 P.M. 1 \J
Venice and Grand 604 6-9 A.M.; 4-7 P.M. 1
Pico and Rimpau 26 6 A.M. - 7 P.M. 1-1/2
Washington and La Brea 12 6-9 A.M.; 4-7 P.M. 1
Jefferson .and La Brea 9 6-9 A.M.; 4-7 P.M. "

Total 22

(Source: SYSTAN and SCRTD Project Grant Application)

In addition to the locations listed in Exhibit 1.11, point checks will
also be made at the aowntown stop nearest the freeway entrances and
cxists for control lines #34 and #36. Arrangehents will be made to
obtain corresponding data from thc ongoing monitoring of the San Ber-
nardino Busway. In addition, the new lines will be monitored for

changes in patronage. This will be accomplished by setting up a point
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check at Venice Boulevard andvGrant Avenue in Los Angeles. This is k_)
the first stop for all freeway-cxpress buses before entering or

after leaving the Santa Monica 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 recommended that there be two_checks per

week every other week for the first four months, and one check per
- . B § o - - s e 2 T L s et ot e ———

D B L

month for the remaining eight months. It is further assumed that a
e e e o ottt = 775 ’ pu—— m—

least five additional checks will be necessary to validate point checks

g e T

made in anticipation of a September 29, 1975 implementation date and
monitor the impact of exogenous events occurring during the

demonstration.

SMMBL Data Collection. The collection of data by SMMBL will 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 SMMBL's service area, checks
at several points will be taken in an attempt to locate the point of

diversion.

Each of the proposed SMMBL point checks will be taken on four separate
weekdays, 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

following implementation. f' '
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Existing routes on which patronage diversion is expected during
mid-day hours will be checked all day; other points will 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

SMMBL Point Check Program - Existing Lines

Lines Checkers

Point Check Location Checked Duration of Check Requirer
Pico & Rimpau 7-12-13 6 AM - 7 PM 1-1/2
Pico § La Cienega 7-12 6-8:30 AM - 5-7 PM 1
Pico & Beverly Glen 7 6-8:30 AM - 5-7 PM 1‘
Pico & Bundy 7 6 AM - 7 PM 1-1/2
Lincoln § Montana 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 6n the #11 crosstown line as part of a continuous
monitoring of the lines' performance. Patronage on SMMBL's new
routes will also be monitored on a regular basis for changes in
ridership. SMMBL's one frceway-express line #10 will be monitored
by SCRTD at their check-point at Venice § Grand in lLos Angeles.

It was first estimated that at least thrce point checks would

be need2d on the proposed crosst:.n line #14 on Bundy/Centinela,

U

J
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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.M. to 6 P.M.

Although the four feeder and crosstown lines will be monitored continuously

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

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

instead proposed that the feeder/crosstown 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 will assemble freeway accident data, maintain records
of enfdrcemcnt levels, record citations and warnings issued for lane violations;
and identify enforcement problems associated with preferential lane operation.
The LAPD will 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 Monica Freeway arc normally

assembled from the reports of CHP officers.” The proposcd prefer-
ential lane project covers scven designated CHP beats and two com-
mand areas, Central Los Angeles and Western Los Angeles. Accidents
on the seven beats affected by the project will be recorded by num-

ber, severity (property damage, injury, or fatality), and primary

S\ NOVEMBER,
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cause. Monthly 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

officer.

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.
Additional accident data recorded by the reporting officers and compu- ~'J
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 repdrt lists accidents by key inter-
sections for the last four quarters and for three years preceding the
last four quarters. In addition, it is possiblé to obtain an accident
location analysis report giving a six-year history of accidents at any
intersection within the jurisdiction of LAPD. Since most of the inter-
sections within the study area fall within this jurisdiction, no addi-
tional surface street accident dat: is required for the preferential \‘)

lane evalustion beyond that alrzady hzing collected by LAPD.
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Enforcement Data. In the case of the CHP, the number of units assigned

to each of the seven freeway 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 Monica Free-
way 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 manpower assignments in the vicinity of the Santa Monica Freeway
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 vidla—
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 warn-
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 revicwing the daily reports of beat officers. In addi-

tion, any special enforcement problems resulting from the introduction
of the preferential lane shall b: reported by beat officers to their

superiors and included in the zvzluzzion process.

y
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1.3.3.5 Attitude and Behavior Surveys. (Responsible Agenciecs: FIIWA, L_)

Caltrans, SCRTD, SMMBL) Three separate surveys of attitudes and behavior will
be undertaken in the course of the evaluation:
1. A "before and after" home interview survey will be conducted by'the
FHWA.
2. A license-plate based postcard survey of carpoolers will be conducted
by Caltrans after the preferential lane has been in operation for
six to nine months.
3. An on-board survey of bus users will be conducted by SCRTD and SMMBL
within nine months following project implementation.
The information content and design of these surveys needs to be carefully coor-
dinated. The most critical of the coordination requirements concerns the
""before and after' home interview survey sponsored by FHWA. This survey,
which will 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 Interview Survey. The FHWA, through its consultant,

Market Facts, Inc., will qonduct a study entitled '"Measuring the Effects of
System Operating Policies oﬁ the Travel Behavior and Desires of Individuals."
This study, which will consist of a series of "before and after'" home interviews,
is designed to ascertain attitudes toward transit (and car-pooling) and to
cstablish a data base on behavior to be used to identify changes resulting

from project implementation. In addition, the FHWA wishes to assess attitudes
toward other short term, non-capital intensive innovations. This latter

objective is of general interest, but not sssential to the objectives of the , ]

* \
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preferential lane demonstration. As currently 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 population of interest to FHWA consists of those users and
potential users of the Santa Monica freeway destined for the CBD. Th;s popu-
lation is defined in a geographic sense to consist of persons living wifhin
approximately 1-1/2 miles (the actual distance varies due to census tract con-
fighration) 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. ‘-)
Wifh UMTA 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 1-1/2 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 who rather usec the link for longer trips. (It is estimated that
travelers destined for points outside the CBD comprise more than 85% of the
users of the Santa Monica Freccway.) FIWA believes that the typical pattern of
traffic in most cities is hub-like into a CBD and hence this flow is the most
important for assuring transferability of the results in Los Angeles to other

cities. Neverthaless, a broader sample =r:-zoassing all freeway users would \_)
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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 freeway will have origins at greater distances from the CBD.
Since this phenomenon has an impact on VMT and may have land use impacts in
the longer term, 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 accomplished with 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 \.J
purposes, the proposed plan will yield useable information regarding the
attitudes of a certain segmeﬁt of the public, but the relationship of this segment
to the broader class of all freeway users is not easy to ascertain. To help
rclate 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 O/D and mode choice information from a sampling
of those travelers using the Santa Monica Frecway corridor whose places of

employment lie outside the CBD.

The approximate sample size of the proposed home interview survey as planned
by FHWA and augmented by UMTA funding are as follows:

J
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Target Control \_J

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 commuters to the CBD. Householders qualifying as CBD
commuters will be 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 transportation improvements. In addition, O/D and mode

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

outside the CBD.

Because of the multiple objectives of the FHWA study, the home interview
questionnaire, which requires approximately one hour to administer, includes
much 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 be taken
until the public informatién program has started, respondents will be queried
iegarding their awareness of the preferential lane project. It is further
recommended that a question regarding the source of the respondent's knowledge
of the demonstration be included to determine whether the information was
obtained from mailings, phone calls, radio annoﬁncements, leaflets, local
newspapers, freeway displays, word of mouth, or some combination of these sources.
Additional questions related to the proi::: should probe the respondent's _
J

knowledge of exisving and proposed bus s2vrvics and his perceptions regarding

" N K».\\ CALIARED 10°C



S

the rclative seriousness of preferential lane violations.

B. Caltrans Postcard Survey of Carpoolers. Once a relatively steady state1

has been achieved following project implementation, Caltrans will conducf 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 VMT reduction brought about by the preferential lane. To achieve
plus or minus five percent accuracy with 95 percent confidence; the license
plate survey will be designed to develop a sample base of approximately 1000
carpool vehicles, 500 from peak hours and 500 from off-peak hours.2 License
plates will be photographed at four locations in the carpool lane of the Santa
Monica 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. Dafa obtained from carpoolers will include:

origin-destination information

number and relationship of carpoolers

trip frequencies

parking charges

s ; ; o . :
Steady state is defined as the condition when the major behavior changes due
to the preferential lane have occurred; that is, travelers have lcarned how
to usc the lane or buses, or have arranged carpools, and enforcement is at its

normal level.

’) . .
In the event that fewer than 500 carpe:lers use the preferential lane during

PO

off-peak hours, z 1t sampling plan «i!l be instituted.

(M\ styvteeaineen
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door-to-door travel times
o/ trip history prior to preferential lane project
driver income level

attitudes toward transit and lane violations

C. SCRTD and SMMBL On-Board Surveys. To determine the characteristics of

users of the new bus service, a questionnaire will be distributed to riders on
SCRTD's freeway-express bus routes and SMMBL's freeway-express buses, feeder
buses and crosstown buses. Primary responsibility for the design of the ques-
tionnaire will'rest with the UMTA/TSC evaluation contractor, SYSTAN, Inc., but
questionnaire content will be carefully coordinated with other planned attitude
and behavior surveys and reviewed by SCRTD and SMMBL. Personnel from the respec-
tive bus companies will administer the questionnaire once a steady level of transit
- ridership has been achieved. Ideally, the survey will be timed to coincide with
/
-
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. Additional Monitoring of Public Attitudes and Reactions. Several

additional preferential lanec projects are scheduled for implementation in the

Los Angeles area within the next few yvears. The Santa Monica Freeway project is

\/ likely to generate more public reaction than any of the other proposed projects, { l



)

because it is the first of the scheduled projects to be implemented and becausc
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-
fic 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 Times and the Santa Monica Evening Outlook, both for transporta-

tion information and for news of 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 Monica 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 Relations Department.

In cooperation with the Los Angeles Mayor's Office, a central felephone
number (213/520-8111) has been established to provide Los Angeles residents
with information on bus schedules, car-poolinz, alternative routes, and prefer-
ential lane use. The telephone numver, which will also provide a channel for
the expression of public opinion, will be answered by volunteers and personnel

from Caltrans, SCRTD, and Commuter Computer. SYSTAN personnel have participated

=
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in the planning of telephone center operations and have developed

a summary sheet for use by telephone operators. This summary shegt
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, SMMBL,
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 overview 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 aspects 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 drawn from these hypotheses must rest, to a large extent, on the

experimental sample size and the correct interpretation of these experimental

conditions.

Q\ UAYVIMRER
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In some instances, data may seem to imply the answers to the questions,
What? and Why? (or Why Not?) in cases where statistical significance cannot
be shown. This knowledge is useful in generating hypotheses for further consider-
ation. Hence, 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:

® 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 hypotheses 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:

® 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 detected as significant or not signifi-
cant, both at stated levels of confidence.

' €2\ oviamnR. 197



TSC is currently generating sample'sizé guidelines for use by all UMTA demon-
stration evaluators. Once these guidelines have been developed, they will
be incorporated in the experimental design to the maximum extent possible given
the then-current state of project implementation. General sample size guide-
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 or

minus S5 percent range around the estimated value will include

the true value 95 percent of the time that this estimation pro-

cedure 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 analyst 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:

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

a sample, or

° The level o»f significance for any observed shift in a given measure
from one phese 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 Market Share Definition. A number of different definitions of

modal market share are possible. At least three definitions will be employed
in the proposed evaluation process. The first measure will focus on screen-
line crossings within 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

project screenlines (Sepulveda Boulevard and La Cienega Boulevard) will be re-
corded before project implementation, three weeks after project implementation,
and six to nine months following 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. CBD Travel. Each mode's share of trips originating in the Westside

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

1-68 Q\ \'OVEYIRFER
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and after project implementation. Thé primary source of data for this calcu-
lation will be the home-interview survey conducted by FHWA, which is directed
exclusively at CBD-destined travelers. Several supplementing sources of
information will be employed to locate the FHWA sample population with respect
to £he larger population encompassing all CBD-destined travelers and all

Santa Monica corridor users. These include the recently completed Downtown Los
Angeles Travel Surveysl, the Ramp Usage Survey undertaken in 1973 by Caltransz,
the biannual CBD corridor counts taken by the Los Angeles Department of
Traffic, and the Postcard and On-Board Survevs planned as part of the project

evaluation.

C. VMT Share. An attempt will be made to estimate the vehicle miles
traveled by mode by corridor users before and after projecf 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 Monica corridor to commute to places of employmenf
located outside the CBD. Although this population will not be included in
the home interview sample; sufficient infdrmation will be obtained by phone to

support VMT computations. VMT estimates obtained in this fashion will be

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

2Ramp Usage Survey, Eastbound Santa Monica Freeway, State of California
Business and Transportation Agency, Department of Transportation, Los Angeles
District 7, Freeway Operation Branch Report No. 73-6, July, 1973.

1-59 Q\ NAVEMRTR
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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 VMT estimations, the use of telephone surveys supported by updated
tabulations from the LARTS model appears to be the mostllikely approach to

VMT estimation. One drawback in the use of the LARTS model is the age 6f 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 VMT.

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

42-mile freeway surveillance loop**, the Santa Monica Freeway is one of the
most closely monitored in the world and presents unique opportunities for
data analysis. Electronic surveillance of the 42-mile triangle formed by the
Santa Monica, 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 gaused by accidents and other unpredictable.traffic

incidents, the system provides a record of the 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-Mile
Freeway Surveillance Loop," Freeway Operations Dept., California Division of
Highways, Los Angeles, CA, 1973.
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conditions that can be stored for later analysis on either hard copy or computer
tape. Examples of available computer printouté are shown in Exhibits 1.11
through 1.13. Respectively, these exhibits show hourly volumes at each 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 préject on traffic flow than would be possible with daily
v hourly mechanical counts of traffic. Records of traffic flow on the sanz
Monica 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:
° Before-after comparisons of total vehicle delay (defined as
total vehicle minutes under 35 mph);
° Before-after comparisons of duration of peak traffic congestion
(defined as the number of successive five-minute intervals under
S0 mph and under 35 mph);
® 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 March 15, 1976. Traffic data will be
adjusted if the computer is not in service by the beginning of the evaluation
neriod. :

1-6)
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1.3.4.4. Causal Correlations. Most of thc data analysis procedures

described in the experimental design plan focus on the deteétion 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 WHAT 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 reﬁults. Several analytic comparisons will be undertaken to
determine whether a statistical correlation exists between an observed effect
and a presumed czvse. The existence and nature of such correlations will be
explo;ed through the statistical tests outlined in Exhibits 1.4 through 1.8
and standard regression analysis.. A number of the anticipated effects and

presumed causes to be subjected to correlation tests are listed below:

Effect Presumed Cause
°Diversion to New Bus Routes °Time Savings by Route over Existing
from 0ld Lines and Auto Lines and Improved Performance

vis a vis Auto

°CO Levels at Monitoring Stations °Traffic Volumes in Vicinity of
Monitoring Stations

°Computer-detected Freeway Inci- °Freeway Accidents
dents
°Preferential Lane and Access °Enforcement Levels

Ramp Violations

°Diversion of single passenger °Congestion levels and ramp
autos from the Freeway to metering rates
parallel arterials

1-65 \
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Strong positive or negative correlations meeting the statistical confidence

levels identified earlier will provide the basis for inferences regarding caus-

ality and quantitative measures of the extent of the correlation. Results indi-

cating 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 Jdediced relationships. There are numerous fac-
tors which affect the ability to draw correct inferences or deductions. The

function of the experimental design is to minimize or mitigate these threats

to validity.1 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

interfercnce, 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.

1The name is due to Stanley and Campbell.
Campbell, Donald T. and Julian C. Stanley, Experimental and Quasi-Experimental

Designs for Research, Rand-McNally & Company, Chicago, 1970.
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Internal validity is the ability to discern correctly the impac; 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, tﬁe 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 multitude 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 Freeway project and

a summary of projected counter-measures. These ten threats are defined as

follows:

1-67
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SUMMARY OF POTENTIAL THRCEATS TO INTERNAL VALIDITY
AND PLANNED COUITERMLCASURES

Threats to Internal Validity

Applicable Cxamples

Planncd Countcrmcasures

1. Exogenous Events

® Gas Crisis

Sunner School Holidays

° Rainy Scason between October & April

Use of Control Routes (Long Beach Freeway and Specific Bus Router)

Early scheduling of "after" observations to minimize time span in which an
cexogenous cvent might confound results

Scheduling of observations to reflect comparable school periods

S:heduling of obscrvations

2. Maturation

ransient Period of Adaptation

Recent Decline in Accident Levels on
Freeways and City Strecets

° Population Increases

Cortinuous monitoring of congestion and trarnsit ridership will permit major
obscrvations to be scheduled after the transient learning period 155 <wr
Awarcness of trend and incorporation of awarcness in evaluation process

Use of Control Routes and Extrapolation of Current Trends

3. Measurcment

Possible influcnce of home interview

on attitudes toward the preferen-
tial lane

Identify interview subjects having prior knowledge of the cdemonstration

4. Time Interference

Occupancy requirements on metered on-
ramp bypasses will change with pre-
fercntial lane introduction, tend-
ing to obscure the influence of the
lane on carpooling.

Lane closures due to median barrier
construction

No immediate countermeasures are planned, but subsequent Caltrans demonstra-
tions on other L.A. Frecways should shed some light on the influence of
access lane bypasses on carpooling

2strict lane closures to nighttime hours and low-volune weckend hours

5. instrumentation

Air bag sampling accuracy

°Supplement air quality measurements with emission computations based on VMT
estimates

—

L]

6. Variable Selection

Citations as a proxy for lane viola-
tions

® Scparate mecasurement of lane violations

7. Population Sclection

.

°

Differences in FHWA sample popula-
tion of CBD-destined travelers and
other sample populations of all
corridor users

® Relate two separate populations through additional information obtained in

FHWA telephone scrcening survey

3. Statistical Regression

® Not applicable

°

Not applicable

9. Mortality

® Depletion of home interview sample

between "before' and "after”
interviews

° Increcase "before" sample size and check to make sure lost population has
sare characteristics as remaining population

10.Sclection Interaction

® Not Applicable

° Not Appli:able

—ne—ada




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 of a 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 trans-
portation demonstrations. However, 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 threateninc to confound
the evaluation process on the Santa Monica Freeway.

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 are 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 Monica 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 preferential
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 three months will be required before transit ridership
levels reach a steady state. Continuous monitoring of congestion
and transit ridership 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
declined by 4.5%. Two contributing causes in this decline arc the
1974 gas crisis and the lowered freeway speed limits. This decline
must be factored into any comparison of historical accident levels
with post-project levels.

1 '()9 \
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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 instances. 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.

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 validity
is best handled by separate scheduling of those innovations that

are expected to interfere with one another. 1In some instances, of
course, separate scheduling is impossible. For current users of

the Santa.Monica Freeway, the definition of a carpool employed on
preferential access lanes is two 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. However, 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.

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 environment,
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 will also be computed from estimates of vehicle mileage.

Variable selection is a threat caused by choosing a variable which
presumes to measure a certain characteristic when, in fact, it does
not. In the proposed project, for 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.

Population selection describes all errors in observed variables
attributable to sampling from a population which was not the one
specified. It also includes errors in logic in assigning a charac-
teristic to a group. The difficulty encountered in reconciling the
FHWA sample population (freeway users destined for the CBD) with the
sample populations used in the remainder of the study (all freeway
users) falls into this classification. As CBD-destined commuters, the
FHWA sample used in determining ''before' attitudes will have a
different set of travel options available to them than the majority
of Santa Monica Freeway users. To help reconcile the two sample
populations, the telephone screening survey used to isolate CBD-
destined travelers for home interviews has been lengthened somewhat
to elicit sample O/D and mode choice information from all users of
the Santa Monica Freeway corridor.

Statistical regression is an effect due to selection of a population
based on some previously 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 increase 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-
order threat to experimental validity and is not judged to be a
threat to the preferential lane evaluation.

Mortality defines all errors due to changes in the population being
considered, 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, mortalit)y 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.

Selection and interaction with other factors describes the situation

in which different population groups have different levels of suscep-
tibility to the effects of other threats to validity. For example,
groups having low education lecvels 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 judged to be of secondary
importance in the Santa Monica Freeway evaluation.
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1.4.2 Threats to External Validity

A1l 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
locale 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 Angeles 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.

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.

Experimental conditions considers the question, '"Are there any arrange-
ments affecting the demonstration because it is considered by 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 publicized as an experimental demonstration,
this potential threat does not apply to the present study.

Multiple changes of parameters applies in the situation where several
operating parameters may be changed in order to measure user response
over a range of conditions. This plan may have an effect on user
response as they anticipate or rcact to a sequence of changes. This
threat is not a worry in the Santa Monica Frceway cvaluation, since
no parameter changes are anticipated following project implementation.

1.5 Transferability of Results

L

.1 Transferability to Other Urban Areas R

Threats to external validity impair the ability of officials in other

E\\\ UrvravmrIn
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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 pért
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 findinecs 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 should focus on two types of

=73 6;:\ NMAVEAID D
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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 Source Transportation Systems Data Source
Population Densities Census Auto Ownership Census
Income Distribution i Journey to Work (Mode and Census
Employment Distribution " Distance)

CBD Employment Densities - | o Miles of Highway and Transit 1
Land Area " Routes Per Capita 1974 NTS
Climate Atlas Average Trip Length and Time i
Major Terrain Features " Car Occupancy "
Settlement Form City Plan VMT/Capita - B

Air Quality EPA Transit Ridership/Capita )

Percent of Population Within

1/2 Miles of Bus Service
Average Bus Systems llcadways
Passenger Miles/Seat Mile
Average Bus Fares

NS

1'ic National Transport Study undertaken by the U.S. Department of Transportation.
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ILLUSTRATIVE DATA DESCRIBING TMMEDIATE DEMONSTRATION 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

Caltrans
SCRTD and SMMBL

CHP and LAPD
Caltrans

LARTS Study, Caltrans
Ramp .Usage Study and
FHWA Home Interviews
Caltrans

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 démonstration

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:

®  The Geographic Sprawl and Lack of a CBD Orientétion 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




'wifh 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



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 dispiay

system.

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,band 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.

Los Angeles Climate. The temperate Southern California climate, which

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.

Ramp Metering. Traffic signals installed on the Santa Monica Freeway on-ramps

i
Aoy

are used to control the number and spacing of cars entering the freéway 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 50 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 freeway 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 Santa 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-
tween ramp metering, freeway congestion, and the preferential lane, several
measurements will be made at each on-ramp before and after project implementa-
tion. These measurements include ramp metering rates, vehicle volumes, queue

lengths, and average delays.

i Q\ NAVEMBER
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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 thrbugh
1.9 provide an index of the questions addressed in the demonstration and the
parameters to be investigatedlin addressing these questions. Thus, an obser-
ver interested in a specific question on the impact of some system character-
istic cén scan the tableau columns listing hypotheses and dependent and inde-
pendent variables to determine -*tether 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 within 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 and 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 VMT reduction, percent of

residents riding transit) are more easily interpreted by outside users than



gross statements of magnitude (total cost, absolute VMT reduction, peak-hour

. ridership).

1.5.2 Coordination with Other Los Angeles Preferential Treatment Projects.

The Santa Monica Freeway Demonstration is not the only preferential lane
project planned for the Los Angeles 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 twe 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 Shoulder

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.




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 analy;is.

In a further attempt to ensure that the Santa Monica evaluation will bexcap-
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 difterences 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.



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 coliected
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 implementatioﬁ.“~The
bulk of the remaining data collection efforts will be focused in .three time
periodé: the month preceding project implementation, one month following
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 UMTA 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 imple-
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 hgs alrealy been completed. SCRTD point checks

on existing lines were taken between September 10 and September 29, 1975 to
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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 will be made pfior to the actual 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 TECHNICAL MANAGEMENT OF TIiE DEMONSTRATION EVALUATION

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.

below.

*.13

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.

Coordinate efforts of the various Federal, state, and local

agencies participating in the project.

Monitor collection of data during the month preceding project
implementation, in accordance with the published experimental

design plan.

Collect any specialized data describing the demonstration

setting that may prove perishable.

-1 Q\ AAVENINTD
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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 follow-

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:

°

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 occurfénces 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 show
that days of the week are homogeneous and hence sample sizes
planned assuming lack of homogeneity may be reduced, resulfing

in demonstration cost savings.)

32 Q\ NOVEMBER,
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Coordinate the experimenfal design, data collection, and

analysis activities of the Santa Monica Freeway demonstration with
corresponding activities for preferential lane demonstrations on the
Golden State and San Diego Freeways.

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 ‘the transferability of these results.
Several such features (lack of a CBD orientation, existence of car-
pooling incentives, geographic sprawl, computerized surveillance,

high income, auto dependence, and climate) are identified in

Section 1.5.1:.1.

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 accomplishedAas part of the program monitoring task.

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.

- 3-3 ’
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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 project find-
ings up to that point. Within one year of project implementation, the
contractor shall prepaic 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,rwhich 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 trips will include a meeting of the

3-4 G::\\ NAVEARED
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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

eavgenous variables are suspected of having an impact.

TSC will provide the methodological guidelines and program structures for
all UMTA demonstrations and will serve as the official interpreter of UMTA's
objectives for each specific demonstration. Whereas UMTA'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 UMTA and TSC, and pay close attention to keeping these communication

channels open and active.
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3.1.2 Contractor Manpower aﬁd'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 implementation date of
March 15, 1976. The estimated level for the first year following pfoject 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. Travelrand
subsistence costs from Los Altos, California to the project site éomprise 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 Monica Freeway Preferential Lane Demonstration Project. The costs

are divided into five categories:

1. Project Evaluation

2. Data Collection and Review

*
] Memorandum from John Billheimer of SYSTAN to Foward Simkowitz and Carla

Heaton of TSC submitting this Evaluation Plzan for TSC approval, November 21,
1975.
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EVALUATION CONTRACTOR

EXHIBIT 3.1

BREAKDOWN OF MANPOWER, COMPUTER TIME, AND DIRECT COSTS

FOR THE

FIRST YEAR OF THE PREFERENTIAL LANE DEMONSTRATION

Person-Hours

~
Task o
&
~
g
&2
Pre-Implementation Activities:
Evaluation Plan Preparation, -
Updating, and Program '
Monitoring 160 | 240| 200 | 120 | 730 3052 | 28015 18%
\_<t-Implementation Activities:
1. Program Monitoring 80 | 240 160 480 2200 | 19833 13
2. Specialized Data Collection 40| 240 40 320 450 8333 5
3. Survey Design and
Implementation 120 200 | 320 640 900 550) 15245 10
4. Data Reduction & Analysis 120 | 320 | 840 720 | 2000| 3900 2883 55931 37
5. Report Preparation 120 | 240 240 120 720 3120 . 26387 17
~ Post-Implementation Subtotal 320 [ 960 | 1680 | 1200 | 4160| 4800| 9203 125729 82%
TOTAL 480 | 1200 | 1880 | 1320 | 4890| 4800{17055| 153744 | 100%
Nt
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EXHI( 3.2

SUMMARY OF ESTIMATED COSTS FOR THE FIRST YEAR OF THE

SANTA MONICA FREEWAY PREFCRENTIAL LANE DEMONSTRATION

LOL  dUddNAAUN \b

FEDLERAL SOURCE
s ESTIMATED CCST o
R ble Agenc UMTA ]
Ltem esponsible Agency (Thousands of Dollars) FHWA
Via TSC_ |__ Dircct
1. PROJECT EVALUATION
Pre-Tmplementation Activities Evaluation Contractor 28 28
Post-lmplementation Activities :
I'rogram Monitoring Evaluation Contractor 20 20
Special Data Collection Evaluation Contractor 8 8
Survey Design & Implementation Evaluation Contractor 15 15
Data Reduction and Analysis Evaluation Contractor S6 56
Report Prcparation Evaluation Contractor 27 27
SUBTOTAL 154 154
2. DATA COLLECTION AND REVIEW
Trafric Data Caltrans 112 112
Air Quality Data Caltrans 72 72
Tran.uit Patronage
SCRTD . SCRTD 27 27
SMAIBLL SMMBL ° 14 14
Salety and Enforcement . CHP 10 10
liome Interview FHWA/Survey Contractor 227. 100 127
SUBTOTAL 462 335 127
3. MARKETING AND PUBLIC INFORMATION
Auto User Information Caltrans 100 100
Transit User Information SCRTD, SMMBL 268 268
SUBTOTAL 368 368
4, LOCAL AGENCY ADMINISTRATION N
Caltrans Caltrans 34 34
SCRTD SCRTD 46 46
S\MBL SMMBL 49 49
CHP CHP 2 2
131 131
LOCAL AGENCY CONTINGENCY FUND Joint Project Board 74 74
TOTAL COSTS 1,189 154 908 127




3. Marketing and Public Information
4. Local Agency Administration

5. Contingency Fund

A task-by-task breakdown 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

Joint Project Board and amounts to 10% of the project grant to local agencies.
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APPENDTIX A
SAMPLE SIZE DETERMINATION

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 variabie 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 chould 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 .05).

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 dgmonstration;

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 will be added to samplé §izes as

suggested in the TSC guidelines to allow for unusuable data

R 197



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 assumed).

Estimation of Variables

The t statistic is used to calculate the sample size for estimating var--

iables. The formula used for these calculations is:

x 2l
(tl-a/Z) 5
n= 2
§
where: tl-a/z is the t statistic (at 95% confidence according to

the guidelines, making a = .05)
52 is the sample variance

§ is the allowable error (+ 5% by the guidelines)

To meet the specified conditions of confidence and assuming a sample variance

of 50% of the mean, a sample size of 385 is required:

(t_975)2(.5m)2

n = > = 385
(.05m)

To indicate the great dependence on variance, a sample variance of 20% of the

mean lowers the required sample size to 62:

)2 (.2m)2

n= (o7s = B2

(.OSm)2

B
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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 = .50 and the error

to be detected equals .05 (10% of the mean):

(t.975)2(pq)

n =
C ap)?

= 385

accognizing 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.1l.

In comparing two variables with the confidence conditions which are spe-
cific for use in this evaluation plan, a = .05, B = .20 and m - m, = .lmo
Assuming that the variance of the variable equals 50% of the mean, a required

sample size of 393 is obtained:

.lmo
S T T e
o o
(z +2 )2
_ %975 .80 _
n-= 03 + 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 65.

A 7 \ Q\ MOV EMHITR
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EXHIBIT A.1

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 (r) required to detect, with probability 1 —8, that the average m
of a new product differs from the standard m (or that two product averages m, and mp differ). The
standardized difference is d, where

d = l’—m—"l (or d = [ma_— msl if we are comparing two products). |
"A + "a |

The standard deviations are assumed to be known, and n is determined by the formula:
(Zx-a/z + z1-p)? ) '

i d S

a = .05 _ ) i

1-8 . ’ I

d .50 .60 .70 .80 . .90 95 .99 |

| 385 490 618 85 1051 1300 1838 ,
2 97 123 1565 197 263 325 460
4 25 31 39 - 50 66 . 82 115
.6 11 14 18 ¢ 22 2 37 52

.8 7 8 10 13 17 21 29 ]
1.0 4 5 7 8 11 13 19
1.2 3 4 5 6 8 10 13
1.4 2 -3 4 5 6 1 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 o
3.0 1 1 1 1 2 2 3

If we must estimate o 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 two product averages, add 1 to the tabulated values to
obtain the required size of each sample. For this case, we must rave o, = o,.).

(Reproduced from Experimental Statistics, Handbook 91, U.S. Department .
of Commerce, NBS, 1963, page T-16.) V
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Fig. 6.10. OC curves for difizrent values of n for the two-sided ¢ test

for a level of significance a=0,05.

:(q,m\_ufe\. by permission from''Operating {raractesistics for the Common Statistical Tests of Significance’
by Charles L. Fetris, Frank E, Grubbs, Chalmess L, Weaver, Annals of Mathematical Sratistics, June, 1946

o
>

Probability of acceptig Hy
=——
e
/ /
=
(Y
A
v
Vi

/-

©
N

0

(Reproduced from Bowker & Lieberman, Engineering Statistics,
Prentice-tlall, 1959, page 129.) B
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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 shown 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
mnust 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.

- A-S Q\ NOVFEMBER .
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Fig.,6.15. .OC curves for different values of n for.the twp-sided
chi-square test for a level .of significance a=0.05
where A = o/00

(Reproduced from Bowker & Lieberman, op cit., page 139.)
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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.

vAir 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.1 Vehicle Volume Counts

One-day vehicle volume counts are to be taken on screenlines at 17 points
at three times: before the opening of the 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 sample size of one is not sufficient for statistical
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analysis. Moreover, increases to three or four days would be very expensive
and still.would not yield the desired standards of statistical validity. There-
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 detc..iine shifts in mean traffic flows

and, in addition, shifts in the variability (variance) of flows.

From past demonstration experienée, 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 flow is capacity constrained. The detection of a
10% shift in flow would requiré 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 50% would require a sample size of about

25 (Exhibit A.5 ). A two-day count would yield 24 samples, but detecting such

A A Q\ MAYVTAIDED
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a shift is not deemed sufficiently important to warrant 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 Monica, 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 staﬁdard deviation of
.5 persons per car, and a desire to detect change in the average of .05 persons

per car, the sample size would be 1,569 (Exhibit A.1 ).

It should be possible to count 1,600 occupancies or more on each freeway
and on the total set of corridor arterials during thg 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 will be made at peak periods on the freeways and arterial
streets before implementation, shortly after implementation, and‘after steady

state has been reached. .
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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
15% df travel times will be the target. The sample size for this tesf is
42 runs for the arterials and 29 for the freeways (Exhibit A.1). A safety
factor of two additional runs each to aliow for unforeseen loss of data

is desirable.

A change in the standard deviation of 50% should be detected. The sam-:

ple size for this goal would be approximately 25 runs on each sample street

Vo

(Exhibit A.3), which is below that required to estimate changes in the mean

variable levels.

A.4 Patronage Counts

01d 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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o/ Tests of hypotheses with a sample size of four days would provide, at a

.05 significance level, a Type II error of approximately .60 of accepting

the hypothesis of no change in ridership when a change of 15% had ocqurred,
assuming a sample variance of 10% of the mean (Exhibit A.1). 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" sampie. ' .

New Freeway 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.

Siﬁce 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

(O * 3

From (tl-w'7)_52
n = I £ SR

2

o)
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95% confidence if the sample standard deviation is less than 10% of the

mean.

Feeder and Cross-Town Routes -- SMMBL

The sampling rate for the park and ride lots and the cross—tdwn 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 growth, but is probably sufficient for estimating steady

state ridership.

A.5 Attitude Surveys

Three surveys will provide information on attitudes: the home survey,
the postcard survey of carpoolers, and the on-board survey of expressway

bus users.

Home Surveys

Sample sizes for the home survey have been described in the main body of
this report. The sample sizes for carpoolers and bus riders will be too small

to meet the desired standards. However, these riders will also be surveyed

by on-board questionnaires.

Carpool Postcard Sufveys

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; that 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 .05 (.95 confidence inter-
val) for an estimation error of plus or minus .05. It is also assumed that
the minimum population proportion of interest is .50, a worst-case assumption

for selecting sample size. The estimation error is thus 10% of the mean

/'.os)
\ 50/,

The sample size for this case based on é normal approximation to the
binomial is 385.* 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

where + & is the ullowable range on the estimate and 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 platés
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 arguments for increasing the

sample size:

a) The number of non-respondents reducing the sample and
perhaps biésing the results;

b) The desirability of performing hypotheses testing within
sub-sets of carpoolers, which may require larger samples;
these hypotheses would be suggested bv 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 sample 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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EXHIBIT A.4
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APPENDTIX B

MEASUREMENT MATRICES
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APPENDIX B

MEASUREMENT 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 dat2 collection effort while retaining the prescribed validity.
Measurement 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 shown in the tables which comprise Exhibits B.1 to
B.5. 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 insfruments, while 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:
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TRANSPORTATION SYSTEM MEASURES

Highway System Performance:
Productivity‘
Travel Time
Congestion

Transit System Performance:
Reliability
Travel Time
Coverage

Productivity

TRAVEL BEHAVIOR MEASURES
Residential Information
Trip Information

Mode Choice Attitudes

SAFETY AND ENFORCEMENT MEASURES
Accidents

Enforcement
PUBLIC ATTITUDE MEASURES

ENVIRONMENT MEASURES
Air Pollution

Energy Use

Q\ NAVEMRER 107



EXHIBIT B.1

ME :
{EASURING INSTRUMENTS

TR,-\NSH' G
DM GRAST RECORDS
A L Tpeal Y

ATTITLDE &

BLIAVIOR

DATA

£

10 SURY EY

v
) O
) 9
O

HOHE Lt\j’g””__"
N PRCLLLEM

\-
1%

[}

z RELCOR
. = KponrCh TEn
gy b :
Z éég WARNINGS A%

z ACCIDENT RECORDS 7
z = RIDING CHECKS
<€ ==
273 |poidt CHECKS N

N \oBILE VW SANPLERS _ Gl
@< ReSEARCH VAR SNMPLERS .
<53 CXTABLE BAG GAMPLERS

[rERNENT 3G SAMPLERS
2 AFFIC
(\.

itD TRS
2R

8)
e <
L ¢
<=
ea
vouicLe ocC ¢ =
N 4
VEHICLE TOLUNE COUNTS O | e
5 raa Y ¥s -2
AR ) N >
1 L g_) ¢
< »
[33]
w & ]
’ w 2
- -
&3 =
-
—
5 E 2
(8} 5 o
< = El)
e =
= g€ Z =
S % 2=
. >N =
2 & 2l2l551E
< 2 N g gleiz |-
g = =lall b o 8
& =12 ]215]5]5 5 wf &
(@) e e b ,_f‘ - b . =3
= Al S olwniw G w| =
27 =11 O« ]ed 23 -
o =l =] A A &
2l S35 -1=1= = | = -
DEg (0 =3 = 7 Bied ol B &‘_ S
Ty R Rl 1 e = b ) |- —] >
i) £ el B =R e =l 7
-1 e 5 o = AN TSN sa) €2
7 Bt Bl B = 1S 2 B e A=
?--4;--;1"' e Bt Y I
78 IR R O B d Bl =1 bt e 4
AR =l el e =
=1 8 SERRE af =] &
+
b <
2 o
€=

Q\ NOVEMBER. 197



6L ~UHUNAAUN \a

J
-

IMPACT AREA

(

EXHIBIT B.1

TRAFFIC AIR

MEASURING INSTRUMENTS

DATA

QUALITY
DATA

I'RAN- | SAFETY &
SIT |ENFORCEMENT
DATA DATA

ATTITUDE &
BEIIAVIOR

DATA
== il g 1) T
s e 215 :
l':ﬁ\‘:{ \Ys ?\ % 2
A S\ 2
PREFCRENTIAL LANE o X 4 z”
AT o
, s <
TRANSPORTATION SYSTEM MEASURES % : a =7
o {8
= = ()
(CONTINUED) 2\ 2 7 2
21 - &
AR '
2 '\’6’,
i BAY SYSTEY PLRFORMANGE (CONTINGLED): B
i CU e - I B
(LB QULULE LLNGTHS 7
VL HICLE COUNT IN 53-MINUTE INTERVALS ) O
VLIUICLE SISUTES OF DEIAY UNDER 35 M.P.IL M
TIME TO ACHIEVE PRUFERINTIAL LANE - LUS - CARPOOL - ' I
PEAR TRAFFIC CONGESTION - - -
SEAPE OF PLAK LANE CONGLSTION o) O
TRANSIT SYSTEM PEREORMANCE:
TRANEIT RELIABILITY:
OX-TINE PLREORMANCE NEs
DIFFERCNCE BETWLEN SCIHEDULLD AND ACTUAL TRAVLL TIMES ]




“UHUINGAUN \\b

Lol

(

EXHIBIT B.1

IMPACT AREA

MEASURING INSTRUMENTS

PREFERENTIAL LANE
TRANSPORTATION SYSTEM MEASURES

(CONTINUED)

RINDZRSHUIP PER DAY AND PER PEAK HOUR

TRV 7 NE

AIR
QUALITY

I'RAN- | SAFETY &
SIT |ENFORCEMENT
DATA DATA

ATTITUDE &
REHAVIOR
DATA

1N10d

gyJ3nd

vy ),

BN R I

2 we-

: . = : ql. "?'. -
——ranuns VU

|
SV IT TRID CTINE | c
DUULLRENCE BETHEEN PREVIOUS AND NLW TRANSIT HEADWAY N
RATIO OF TRANSIT TRIP TIME TO AUTO TRIP 'TIME o
PIVFERENGE BETIEEN PREVIOUS AND NEW TRANSIT TRIP TIME
.\lf'!‘!!,';L;(".!__\.ESI'l' \'If_l_i_]‘(fl.l', TN-SERVICE TRAVEL T'TME -:- ‘
SCHTPUTER RANSTT VETCLE IN-SERVICE TRAVEL TIME I
TRANSIT COVERAGE (NEN AND EXISTING LINLS)
ROUTE MILES )
TINL OF SERVICE OPERATION THROUGHOUT THE YEAR »
DAYS OF SURVICL OPERATION THROUGHOUT THE YEAR 1 e -
SERVICE FREQUENG . o ;2 5 &
NUIEER OF PERSONS KHO USL SCRVICE ) CHO) #, O
SERVICE MARKET SHARE G (@]




NTS

UNME

MEASURING INSTR

I'RAN-
STl
DATA
9
4\ ¥
2]
™
O
7~
a0
Z
<
=
m
=<
w

EXHIBIT B.1

2% ]
: 1
Na?
%
‘.‘

NEAENDIOIC

~

TR \;.Slr T m:cost o] "F’L“i"‘
D\—\' ] I (‘\ G i
|| l _;\)

RVEY e

wr

58 bO“D o e €)
.9.4 : r<— Ll L\ﬁ\\- PL’ \nVE

S35 . SURVEY

b LEPHONE su\wx SuR

2% TE SURVEY

.‘n BLL\\

ERV
O‘E INT
lL/f.\"L,L TENT
ANV LL\ EL

ﬁ \OKLL\\\:\l i

: NS
\\\R‘H\bb AND CH.’\T‘Q I
ACCiDE.\l‘ RECORDS

: S
mm\G C*‘EC‘“ )

SAFETY §
ENFORCEMENT
DATA

AIR
QUALITY
DATA
)
)
2
b o
(o=}
{ =

TRAFFIC
DATA
wn
3 -
=
™M
o
=
S
2
c
-
)
7
Al
\o
=
\'/_
=

LANE) :

<
—
L4
7
3 >
= <
23 =
53] 2 |~
=z [ )
[N - 1
w3
2 = |3
5 3
2 2|
> -
= o I <
23 (o3 E3
(%) v Alwn
w <
& (%] -] -
< 2 & o -
%] 43 =1 <
= Y — O | |>
w d =3 ﬁ =1 <<
&= 4 = <12 (a2
3 z 412 |2
< = ~ ] Il I
& [l el fox]
2 E a = “1, =
e C — <
= 202 = A = |2 {»n
= wn - Zl =< > 1= 1< |= "
=~ -~ = — == - I )
<< [ RO =N E=T B F=N §=1 P [e}
(&] e O (o) L P B >l . 1= =12 |0
w — Q =l =~ . el |2 <ig (- |2 o
< T = fa Sl=|l=l=i|=]=18)= [+ ke (53]
w = -] =l = les 1=l 1> o
[ o = 8 Pl el B =4 ol == = <
e ez »lmp i epunnl o iy | =~ = | | )
= o w e ~ElE =R PR R bR R = o
b a olSlw]l =)< = S| pes 120 |z
— n 7 g W czl=—tni1Z 12 {in @ |o [
“ I R ST ) ol o i R EO NN [N B o
< i kol B - = Z |0 |8 = |2 2
c2 I3 I el ISR RS RN R Eall B fe) = =4
b Sl =lz=l=l=1=)= Z |~ alz i
(xS N S O S Ol |o |0l |0 |O {a
ell=l-] = —l=l=lmi2 = === ]~ iz
215 = R EI P R
e D & = ol Bl FRRSTi SN Bl o Bl [N E3
=l c = 2} O X |22 O |2 A
ot o) = li= = 2t
Zl=lezy = ezt 12 an L= Ji=-]id <
=l =] = Hi=13 A Zz =
v = aAra= ol ol B3 I3 4
P e =l = Sl N A IO Bl
720 I B - 21 =2 L L R PR A
o’ g ) A S -4 RO [N B fiy -8
[ P
—l ~
7
7Y =
“
E—.

Q\ NAVEMRER 107



o aNGIT f S
FreadStianT RECORD =1
NS 100

C:\LCUL;\'\' [(ORS]

ool lNFQ\L\L\'l' {ON
e

et HHTLLTARS EEE
PUb.L}‘ L ns

s GURVEY —_——

N -BOARD St r

ON RTE (.
\ 1

—TuoL Pl
STCAL S

—-.g:-;

P
7
~
7
~
¢
-~
\
o=l

e

i

L
|
1
|
&l
|
=

N

gEN SURVEY

!
- e SCR P
EPLONE S {
TV LEN SURVEY I

(TERV X
HOME 1~\T_LLF\T pRODLEM

\
P"-
oy

ATTITUDE &
BEIHAVIOR
DATA
3
C.
=
AT :"\' -

E\x:(‘ﬂ‘\\lﬁ:" 2

Ve ORDS - Ut
e BV

i

—
—

MEASURING INSTRUMENTS

0

{
LS ]
Z55 3
=% i
= i
3
2 &
g:< L
o ek
<=2= :
SO i

f——————

B e e e ]

TRAFFIC
DATA

EXHIBIT B.2

(

AREA

w
w
5
w 7]
5 <
P Y
-~
=]
=4
= o ~
£z 7
[ < < e
] 3 = &
n @ = =
< [T = (4G
W . | - -
c. 2 o -
c. s . "
- > = 2 7
= - 3 L] o
<4 3 [R5 - un
=t = = wiolc 1o
2 [72) o, Pl Bl I < |~
(2 Moo = =3 (S B BN o] iz
clw = ol IS4 Triatwn i < B~
el = - - = R C = w2
P &= - 2121 = o =2 B%1 )
- %] Zl=] SEI [ =1 i <&
= Lo —~l vy o <] o &
-1 © : e > L. b 'R N33
- 24 wil e lee b C 124 B ™
. £2 = T Bt ol <
=12 = =] el =Y clcf e
e Bl = (5] RSN Bl Ql Al =]~
T g A (i e < =] ] <
(=4 - B2 P ClLSt{A]l - = (o 3
v —
ote (¢4
(<4 —

Q\ NNVEMRER - 107



MEASURING INSTRUMENTS

—

"\“S‘ ‘mr RECORDS

wr

~
=0
€Y £ o
3> =
=< <
-
-
=2
<

SAFETY &
ENFORCEMENT
DATA

I'RAN-
DATA

sir

=z
Q
T w
2,
=
m
-
z
)
) <
m
ol
w

Al
QUALITY
DATA
¢
/

IR ,,,,_,-f-:c-'ﬁmkﬁlt

STV RECORDD. " 1 ;
e porooa P . —

pgED R e cont§O_ {4 |

\‘EH[CLE

TRAFFIC
DATA

EXHIBIT B.2

3Y 0/D

ANSIT

oy
FIN

£
<

G AUTO

N
N

FROM EXTSTI

AREA

TRAVEL BLHAVIOR MCEASURES

2
2
|
a
= = = w
— =) = a wn
= “ = - Q Z
= —_ ] 72 = = o
-~ ] L . el —
I < &= = © -~ =
© Ll [ —- = = o2 =
o Q =] v c - =]
< & - ] o Sl o
b3 =35 ni < el -
B & [ g2 2 S g >
— ] — o A Vs ]2 wn
- Pl "’f o8 o (N e ey
. A RE S NEIREE
Lol ok ] . = = A=
= Bt Iz M E 7 i i’
(o5 i (720 =1 =3 mtEl )< =
=3 2l O ia] Ty Y = R = =14
vl )l =1l ol—={ <} ~I2|= = < | <
S} et T C =] ol sl E2-1 By — -
3 vo b Gl iy = s e N &) 22 fa |
2] bl = PR IS Cl=- 33 I AN o
—f =zl —~ 291 - ra =]l =N ==
=| ~ 74 e ~i < ~lZ21=1= =
728 7 IR IR IS B ek 2 B &3
0 L - R IR U (ol g =1 -1 B 1= L
o) 0%, L i Qg (JrO8 [ () BT =11~ ]= =
ol s B SRCE M6 ho=1i By I8 ERIR el g 22
PN g i s o S wlsl=|= &

q\ NOVEMBER, 197



LG “HAHINAON \b

( P (

EXIIIBIT B.3

MEASURING INSTRUMENTS

IMPACT AREA

TRAFFIC
DATA

AIR
QUALITY
DATA

IRAN- | SAFETY §
SIT O [ENFORCEMENT
L NATA DATA

CAITITUDE §

BEHAVIOR
DATA

o

el
g!

L

L2
LCE,
PREFERENT AL LANE A
c =
“TE
SAFETY AND ENFORCEMENT MEASURES =
w
ACCIDENTS:
NnER OF AUCTDENTS
SEATRITY (PROPERTY DAMAGE, INJURY, OR FATALITY) [
PRIYVIARY CALISE
BIRECTTICN OF H‘.\’lf!.
TIME OF DAY
[ITERING OR _‘_\'\_L"C PRESERENTIAL LANE !
NCALLST UNTERSECTTON . -!
VITCTORY OF ACCIDENTS BY T.\"l'l:RSIZ(TTION_I 3 '!
N1 ORCESYAT: -

SUTVR VIOLATIONS OF PREFERENTIAL LANLE AND ACCLSS RAMPS

Bt WA RN AT A L AT PRI

]
ORSEFVED VIO!NTICNS OF PREFERENTIAL LANE AND ACCESS RAMPS e
PRUZALIE CAUSE OF VIOLATION (TGNORAKCE, CONFUSION, NON-COMPLIANCE) "
PERCUNT OF ACCIDUNTS BY PROBABLE CAUSE i
ENFORCTMENT PROBLEMS OF PREFERENTIAL LANE |
POLICE UNIiT ASSIGNMENTS ‘—j |



[\‘L\\S‘,T f.r m.cuws . I l .
Or vall ‘ —
C\lLUL\TlO S . | ' I
ol N \Omxnox =

\YJLL\ hLbPU\aE : ’.'.“ ! ‘

~——
e
N
——
S sy,

EXHIBIT B.4

4 SURVEY
5 ARD S
wd  Jox-soN 3 ! : ‘
SS & treree Pk 7| o]
[ g O 10 = ‘ | ‘
2 TpLEPHONE scx\m\ SURVEY . . |
< - . '
i SURVEY ” ! |
7 JE 1\T[ AVIt 5 A - ‘
3 HOUS TTENT SROULEN i
z LS |
| N :
= e nnS | A
E /.; —— EERENEE
iy
ol 2 CCIDENT RCCORDS 1 ] z
={ . < | RIDING CHECKS i i ; ! | |
:7)’ E : = : 6 e [] A -
21 222 feord CHECKS L |
= § woslLe YW SAMPLERS i ; | ;
£ ~roEARCH VAN SAMPLERS , ‘ n
o2 - '< A : : | . |
= 2 £ {oaTaBLE BAC SANPLERS | | | t
o~ T NENT _BAG SAMPLERS. 1 , i i |
CE g TR i T
=V Rul s — | * r * E
(&) CTUE ! I l { i
T EEREEEE RN
< g cppED RUNS | l
g2 [venICLE OCCUPANCY COUNTS I | N
VEHICLE VOLUME COUNTS i | —’
v
<
<
7
«
- & c
: : g IR |
< = 2 izlg
8 & w1512
z % st e
: [; z (7§ : ©zy L
< 2 E 28 % Bl =
& > 4z :
< S s EREE
e 4 O p e c & g
= o, : é L 1 o 5
—- 2 E C |
NE=E 2
2 D D =
;‘i cd =y Al & 3
S | S
=i 1
s
| ]
I '.

" .
( \ NS T RETNEEN ol o] 1n"



R\éﬁ{T\ix RECORUS_—__,! ! .
b su:.LJCAl—DAth €I

N+ I. -

/(_ﬁ.EUL,\le 5 /-T-—-' — ]
\“PO\“L\‘ 1

CEHAVIOR
DATA

ANITITUDE §&
T
DATA

SAFETY §
ENFORCEMEN

oL\
:0\3\:

v U%ﬁ“ B Lb
A(
#{3 - ;\\L“ s\n;\:_h_},_,__....———...~

'\‘T\ﬁSL \”\\'\"

e e e e

pno\'\_ 5CR

TELE

TrrORCEE
\ \. LO\U’,",—'I—’L‘[\’ tL i

-—”\ e s

FErroRLy

[T RS IV LV ST SRS FUNSYS S ..-1

WARNING -
~CCIDENT RECORD

DATA

ST

MEASURING INSTRUMENTS
I'RAN-

RIDIN
pOINT CHECKS
E VAN SAMPLERS

iy ade o] sae

AIR

QUALITY
DATA

TRAFFIC
DATA

a———

+0BIL
RS
RCSE,\RCH VAN gaMPLE =
GRTABLE BAG SAMPLE i -
~ T BAG S\\"’LERS 1
- :D e %

~e R\L.\_\'F..\' {

|
|
(G CHECKS ~—}
!
i
!

—— i o s

-

EXHIBIT B.5

ARCECA

IMPACT

PREFERENTIAL LANE
ENVIRONMENT MEASURES

1008 T A

UNERCY ST

B-11 Q\ NOVEMBER,



APPENDTIX C

MEASUREMENT CHECKLISTS

o\ SN IENTR IR 'Y 1A"r



APPENDIX C

MEASUREMENT CHECKLISTS

To assist the local agencies in their data coliection tasks, checklists
have been prepared summarizing the pre-implementation data to be collected
by each parti¢ipant 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, SMMBL,
CHP and LAPD) will recéive only those checklists related to their individual
tasks. Master copies of all checklists are maintained by SYSTAN and the

Federal agencies participating in the demonstration.
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D148-3

Responsible Agency: LADT 3 Time Frame:
Prior to Project
Implementation

CHECKLIST
FOR
PRE-IMPLEMENTATION MEASUREMENTS

SANTA MONICA PREFERENTIAL LANE EVALUATION

Measurement: Historical Accident Data

Location: Corridor Streets

Wilshire Boulevawvd

Olympic Boulevard

Pico Boulevard

Venice Boulevard

Washington Boulevard

Adams Boulevard

Jefferson Boulevard

Rodeo Road/Exposition Boulevard
Santa Barbara Avenue

Sampling Method:

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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D148-3
Responsible Agcncy: CALTRANS Time Fra. .:
Immediatciy
Preceding ['ro,

Implementation
o/ CHECKLIST
FOR
PRE-IMPLEMENTATION MEASUREMENTS
SANTA MONICA PREFERENTIAL LANE EVALUATION
Measurement: Time-Lapse Photography
Location: Santa Monica Freeway

Cloverfield Street []
Overland Avenue []
Crenshaw Boulevard []
Western Avenue []

Sampling Method:

Freeway operations will be filmed at peak hours by time-lapse
photography at each location.

Q\ NOWEAIRER 107



Rzszonsible Agency:

Measurement:

Location:

CALTRANS

CHECKLIST -
FOR
PRE-IMPLEMENTATION MEASUREMENTS

On-Ramp Queue Lengths

Eastb
(A.M.

Lincoln Boulevard []
Cloverfield Boulevard []
Bundy Drive []
La Cienega Boulevard (southbound

(ramp)

(]
Washington Boulevard []
Crenshaw Boulevard
20th Street (Hoover Street)
Vermont Avenue
Arlington Avenue
Fairfax Avenue
Robertson Avenue
Western Avenue '

Sampling Method:

Queue lengths will be measured on

mag.zx

-~ -
2 asw 2 aanib .

Prior tc Project
Implementation

SANTA MONICA PREFERENTIAL LANE EVALUATION

Santa Monica Freeway

ound Westbound
Peak) “(P.M. Peak)

at least two

different days during peak hours at 15-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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Responsible Agency: CALTRANS D148-3
‘Time Frame:
Prior to Projec

Implementation
CHECKLIST
FOR
PRE-IMPLEMENTATION MEASUREMENTS
SANTA MONICA PREFERENTIAL LANE EVALUATION

Measurement: Speed Runs

Eastbound Westbound
Location: (A.M. Peak) (P.M. Peak)

Olympic Boulevard [
Pico Boulevard [
National Boulevard [
Venice Boulevard [
Washington Boulevard [
Rodeo Road/Exposition Boulevard [
Sixth Street

Santa Monica Boulevard

Adams Boulevard

P ) e P e e ey Py pr—

Santa Monica Freeway (median lane) []
(remaining lanes) []

San Diego Freeway []
Ventura-Hollywood Freeway {1
Long Beach Freeway (median lane) []
(remaining lanes) []

Sampling Methods:  Speed runs will be conducted for the full length of
each designated 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 15-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, Cont inued)

Location

Westside Neighborhood
Park
Fairfax and Adams

Hobart Boulevard School
Olympic Boulevard and
Hobart Boulevard

Catholic Girls' High
School

Kingsley Drive and
Pico Boulevard

Normandie Playground
Venice Boulevard and
Normandie Avenue

Catholic School
Adams Boulevard and
Vermont Avenue

Site

S24

S31

S$32

S33

S34

Permanent
Bag

Portable
Bag

Research
Van

-9

Mobile
Van

(]

(]

(1

(]

(]

Sampling Method: Permanent Bag Samplers are automatic, collecting 24 one-hour
continuous CO bag samples which will then be reduced at the District Lab by
Non-Dispersive Infra-red (NDIR) analysis on a weekday monitoring schedule.

Portable ‘Bag Samplers will collect one-hour CO bag samples from 6:00 a.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.

the District Lab for DNIR analysis.

Samples will then be taken to

The Research Van will collect several pollutants, including CO, from multi-

level probes in the Santa Monica Freeway median.
periods, the research van will remain at a permanent site.

During the operational

Several air pollutants will also be monitored by a mobile van alternating
between the permanent bag sampling sites every other sampling day.

The intermittant bag sampling will be modified during traffic count days
so that air sampling will always occur an days when traffic is being counted.



Responsible Agency: CALLIRANS

CHECKLIST
FOR

PRE-IMPLEMENTATION MEASUREMENTS

SANTA MONICA PREFERENTIAL LANE EVALUATION

Measurement:  Air Quality Da

Location : S

Palms Recreation Center
2950 Overland Avenue

Terrace Park
Pico Boulevard and
Bonnie Brae Street

Long Beach Freeway
Santa Monica Freeway

Northeast Corner, Olympic
and Selby
at pedestrian
undercrossing

Rancho Park Golf Course
Parkway in front of
Clubhouse

Venice Boulevard, Median
300" West of Motor Avenue

La Ballona Elementary
School e
10915 Washington Boulevard

Carthay Center School
Olympic Boulevard @
Carrillo

Pico Rents
Northeast Corner Crescent
Heights G Pico

Venice Boulevard, Median
South of Route 10 .

ta

ite

PW

PE

S11

S12
S13

S14

S21
S22

S23

Permanent
Bag

Portable
Bag

(]

(]

(]

[

(]

[]

[]

[

(]

(]

D148-3
Frior to Project
Impiementation

Research Mobile
Van Van
(] (1
[] : (]
[1
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Responsible Agesncy: CALTRAi ) D148-3
Time Frame:
Prior to Project

Implementation
CHECKLIST
o/ . | FOR
PRE-IMPLEMENTATION MEASUREMENTS
SANTA MONICA PREFERENTIAL LANE EVALUATION
Measurement: Vehicle Occupancy Counts
Sepulveda La Cienega Western
Boulevard Boulevard Avenue
Location: Screenline Screenline Screenline

Rodeo Road/Exposition Boulevard
Jefferson Boulevard

Culver Boulevard

Adams Boulevard

Washington Boulevard

Pico Boulevard

Olympic Boulevard

Santa Monica Boulevard
Wilshire Boulevard

= r— ) e e ey e p—

Santa Monica Freeway at Cloverfield Street
Overland Avenue’
Crenshaw Boulevard
Western Avenue

Harbor Freeway at Adams Boulevard

Long Beach Freeway at Gage Avenue

=) P ) e p—
D e [ S W— —

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.

G::\\ NOVFEMBFER, 197



Kesponsivle Agency: UGALLIKANS D148-3
: ilme frame:
U 0T a0 _Droj ect

Imniemcitation

CHECKLIST

W/ FOR

PRE-IMPLEMENTATION MEASUREMENTS

'SANTA MONICA PREFERENTIAL LANE EVALUATION

Measurement: Vehicle Volume Counts

Sepulveda La Cienega Western
Boulevard - Boulevard Avenue
Location: Screenline Screenline = Screenline

Rodeo Road/Exposition Boulevard -
Jefferson Boulevard

Culver Boulevard

Adams Boulevard

Washington Boulevard

Pico Boulevard

Olympic Boulevard

Santa Monica Boulevard

Wilshire Boulevard

‘—J\_J'—l\-——‘\-—d\—‘h—‘uu
o e e ) ) e ) —y
[ Sy WSS S I S S SUT | GHy VO S_—

Santa Monica Freeway at Cloverfield Street []
Overland Avenue []
Crenshaw Boulevard []
Western Avenue []
Harbor Freeway at Adams Boulevard []
Ventura-Hollywood Freeway at Edgewater Street (]
San Diego Freeway at Sunset Boulevard []
Long Beach Freeway at Gage Avenue []
Sampling Methods:
Two-day volume counts will be taken at each location and broken down into
15-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 Monica and Harbor Freeways, in addition, will be extracted
from the 42-mile loop computer at S-minute intervals. Computer counts
on the Santa Monica Freeway will be acd’:sted to separate median lane counts
—/ from counts in the remaining lanes.

‘
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Responsible Agency: CALTRANS D148-3
S Time Frame:
Prior to Project
Implementation

CHECKLIST
FOR
PRE-IMPLEMENTATION MEASUREMENTS

SANTA MONICA PREFERENTIAL LANE EVALUATION
Measurement: Media Monitoring

Sampling Methods:

CALTRANS' .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 Freeway Demonstration Program. CALTRANS will aiso 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.
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D148-3

Das~mancible Agency: CArvienna T evar Biamas
Immediately Pro.edi.
Project Implementatic

CHECKLIST
FOR
PRE-IMPLEMENTATION MEASUREMENTS .

SANTA MONIéA PREFERENTIAL LANE EVALUATION

Measurement: Aerial Photography

Location:

Olympic Boulevard

Pico Boulevard

National Boulevard

Venice Boulevard

Washington RBoulevard

Rodeo Road/Exposition Boulevard
Sixth Street

Santa Monica Boulevard

Adams Boulevard

Sampling Method: Aerial photographs will be taken of each location at peak
hours from a CHP helicopter using a 35-millimeter camera. The photographs
will focus on congestion and ramp queueing activities in the vicinity of

these locations.
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Responsible Agency:- LAPD D148-3

Time Frame:
Prior to Project
Implementation

CHECKLIST
FOR
PRE-IMPLEMENTATION MEASUREMENTS

SANTA MONICA PREFERENTIAL LANE EVALUATION

Measurement: Historical Enforcement Data

Location: Surface Streets in the Project Corridor

Sampling Method:

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 captains of each of the eight LAPD divisions affected by the
project.
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Responsible Agency: SMMBL D148-3

Time Frame:
Prior to Project

Implementation
CHECKLIST
FOR
PRE-IMPLEMENTATION MEASUREMENTS
SANTA MONICA PREFERENTIAL LANE EVALUATION
Measurement: Riding Checks
Lines Checkers

Point Check Location Checked Duration of Check Required
Bundy and Centinela 14 7 AM. - 6 P.M. 1 []

Sampling Method:

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.

Q\ NOVEMBER, 197!
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Responsible Agency: SMMBL D148-3

Time Frame:
Prior to Project
Implementation

CHECKLIST
FOR
PRE-IMPLEMENTATION MEASUREMENTS

SANTA MONICA PREFERENTIAL LANE EVALUATION

Measurement: Point Checks (Existing Lines)

Lines ‘ Checkers

Point Check Location Checked Duration of Check Required

Pico and Rimpau 7-12-13 6 A.M. - 7 P.M. 1-1/2 []
Pico and La Cienega 7-12 6-8:30 A.M.; 5-7 P.M. 1 []
Pico and Beverly Glen 7 6-8:30 A.M.; 5-7 P.M. 1 []
Pico and Bundy 7 6 A.M. - M. 1-1/2 1
Lincoln and Montana 3 6:30-8:30 A.M.; 5-7 P.M. 1 []
Sunset and Chautauqua 9 6:30-8:30 A.M.; 5-7 P.M. 1 []
Crosstown 11 6:30-8:30 A.M.; 5-7 P.M. 1 []

8

Sampling Method:

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 freewa
express service will be checked only during morning and evening

y_

peak hours. Transit ridership counts will also be taken on the #11

crosstown line as part of a continuous monitoring of the line's
performance. The line will be checked once each month througho
the one-year length of the project, for a total of twelve check

ut
S.
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Responsible Agency: Sctx:v D148-3
Time Frame:

Prior to Project
. CHECKLIST . Implementation

FOR
PRE-IMPLEMENTATION MEASUREMENTS

SANTA MONICA PREFERENTIAL LANE EVALUATION

Measurement: Point Checks = (Existing Lines)

Lines Checkers
Point Check Location Checked Duration of Check Required
Wilshire and Fairfax 83 6-9 A.M.; 4-7 P.M. 1 []
Wilshire and Federal 83 6 A.M. - 7 P.M. 1-1/2 []
Olympic and Fairfax 4 6-9 A.M.; 4-7 P.M. 1 []
Bundy and Santa Monica 4 6 ALM. - 7 P.M 1-1/2 []
Wilshire and Robertson 21 6-9 A.M.; 4-7 P.M. 1 []
Venice and National 21 6-9 A.M.; 4-7 P.M. 1 []
Burton and La Cienega 27 6 ALM. - 7 P.M. 1-1/2 []
Rodeo and La Cienega 27 6-9 A.M.; 4-7 P.M. 1 [
Pico and La Cienega 27 6-9 A.M.; 4-7 P.M. 1 []
Sepulveda and Century 51 6 ALM. - 7P.M 1-1/2 []
La Cienega and La Tiejera 51 6 A.M. - 7 P.M. 1-1/2 []
Sunset and Church 601 6-9 AM.; 4-7 P.M. 1 1]
Venice and La Cienega 606-604 6-9 A.M.; 4-7 P.M. 1 (]
Sepulveda and Culver 606 6-9 A.M.; 4-7 P.M. 1 [1.
Sepulveda and Venice 604 6-9 A.M.; 4-7 P.M. 1 []
Venice and Grand 601-604-605-606 6-9 A.M.; 4-7 P.M. 1 []
Pico and Rimpau 26 6 A.M. - 7 P.M. 1-1/2 []
Washington and La Brea 12 6-9 A.M.; 4-7 P.M. 1 []
Jefferson and La Brea 9 6-9 A.M.; 4-7 P.M. 1 []
Downtown stop nearest -
freeway entrances/exits 34-36 6-9 A.M.; 4-7 P.M 1 []

23

Sampling Method:

Transit patronage 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 thosc existing lines where patronage diversion to the
new service during mid-day hours is expected. Transit ridership will
also be monitored at the downtown stop nearest the freeway entrances
and exits for control lines #34 and #36. Corresponding data from the
ongoing monitoring of the San Bernardino Busway will also be obtained.
Checkers counting ridership will also record the on-time performance
of the lines monitored.
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“-ssponsibhle Agency: LADT D148-3
Time Frame:
Prior to Projeact

: Implementation
CHECKLIST
FOR
PRE-IMPLEMENTATION MEASUREMENTS
SANTA MONICA PREFERENTIAL LANE EVALUATION
Measurement: Sp2ed Runs
Eastbound Westbound

Location: ’ (A.M. Peak) (P.M. Peak)

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

r—-
ted

= =\ ) ) e p—

Sampling Method:

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 Monica
Freeway metered on-ramps. At least 24 speed runs should be made on each
segment of access road. This corresponds to runs at 15-minute intervals
during two three-hour peak periods.
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Responsible Agency: 'ADT D148-3
Time Frame:

Prior to Proj..:t

Implementation
CHECKLIST
FOR
PRE-IMPLEMENTATION MEASUREMENTS
SANTA MONICA PREFERENTIAL LANE EVALUATION

Measurement: Vehicle Volume Counts
: ‘ Eastbound Wesfbound
Location: - (A.M. Peak) (P.M. Peak)

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

PN e p— p—
~
e

P P P e p— pe—

Sampling Methods:

Two-day volume counts will be taken at each location and broken down into
15-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.
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Responsible Agency:  CHP D148-3
Time Frame:
Prior to Project
Implementation

CHECKLIST
FOR
PRE-IMPLEMENTATION MEASUREMENTS

SANTA MONICA PREFERENTIAL LANE EVALUATION
Measurement: Historical Accident and Enforcement Data
Location: Santa Monica Freeway

Sampling Method:

The CHP will assist SYSTAN in assembling a month-by-month profile of
accident data on the Santa Monica Freeway for the six years 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 will 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.0.BOXU LOS ALTOS, CALIFORNIA 94022 (415) 941-3311

November 24, 1975 REF: D148-3

Mr, Pat Conway

Project Coordinator

Santa Monica Freeway Preferential Lane Project
Southern California Rapid Transit District
1060 South Broadway

Los Angeles, CA 90015

Dear Pat:

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 already
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 comments 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,

\

Ot

ohn W, Billheimer

JWB:cap
Enclosure



