2.4

O and : e
times will CXCeed ffil;om l'ntersecti“g routes are ten minutes or less, transier Walt::.nS‘gt
transit rider ~irinutes, which is the length of time acceptable for m

: S.  As SeCtiOn 2.1 1 ; € leng O Ctical t0

unk service. As noted in section 2.1.2,

. ; : have tO
make trade-offs b guideway stations the transit operator may
€lwe " e s es for
through passen gers. €n scheduyle Coordination and minimization of travel tim

Most discussions
_ of the Joc ‘ me that the
configuration of i al service aspect of feeder bus routes assu

guideway in order t © routes should be in a grid pattern perpendicular to ;{he ﬁxerd
: O Serve the ' time. However,
Smith (Ref. 30) nste greatest area in the least amount of

: S @ major drawback of a pure grid transit network to be th_e
assumption of the same market potential for its entire service area, whereas transit

C travel to higher density trip generations.

A consultant study of feeder buys Planning for the Southeastern Michigan Transpor-

tation Authority (Ref, 23) mentions the advantage of an angled feeder bus approach
to stations. Perpendicular feeder bus routes in theory minimize the travel time
mvolved.to aCCess stations, but they may not minimize the total travel time when
demand is oriented in a certain direction, such as CBD-oriented travel during peak
hours. Despite the fixed guldeway system offering travel times superior to bus

tran§it, b_etter overall travel times may be achieved by routing feeder buses at least
partially in the direction of the demand destination.

Whether perpendicular or angled routing is used for feeder bus routes will depend on
the following considerations:

0 Differences in travel time among specific alternative approaches to
stations

0 Local topography

O Availability of arterial streets
0 Directions of passenger demand
0

Requirements of timed transfer operation for particular round-trip speeds
or route lengths

Thus, the creation of new local service as a byproduct of feeder bus network design

will not be simply a mechanical application of the grid network concept, but rather
by influenced by the five factors listed above.

Functional Duplication of Service

This issue concerns the provision of bus transit service on routes which parallel fixed
guideway service. A related issue is the "force-feeding" of transit patrons into
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2.4.1

parallel bys searv?gz fixed guldeway service tends to have substantial 1mpac’;stg2
Lindenwold High s S. An SXample given by Pratt (Ref. 29) is the opening ob -
1969. The 1ocgal bp%d Rail Line from Philadelphia to the New Jersey subur sﬂ:e
threat jt Posed t lf)s OPerator at the time was opposed to rail service due 10 :
engaging in by O IS patronage; the rail operator was prohibited by statute fro ;

> OPerations, Thus, rail service opened without any coordination wit

area bus service g . '
' nd ' g solel
to feedmg the raj] lin;_}:}_lth(}Ut the option of establishing a bus network oriented Y

The Principa] :
effects of this < : : harp drop 1N
patronage occurreq his situation were threefold. First, a sharp

Second, becayse thon the bu§ routes offering parallel service to the {'all serzlc:(;

coordinated fare was little connecting bus service at rail stations an .
redicted Structure, the station patronage volumes were lower than originally

prec eted.: < The thied eifect was the inadequacy of station parking for the demand,

because the only ways of accessing the stations were

Elimination of some or

all parallel bus service in the course of reorienting a bus
network to serve 3 fixed

_ guideway line can have the effect of making local transit
Seérvice less convenient. For €xample, instead of walking to bus stops spaced every
two bloc'ks, transit patrons may have to walk five blocks or more to the nearest
fixed guideway station Or stop. If a high demand exists for local transit trips of
short. length, retention of some parallel service may be cost-effective from the
transit operator's Perspective. If an objective of the fixed guideway system Is to
serve localized as well as regional travel needs, an alternative to parallel bus
S€rvice may be closer spacing of stations or stops where justified by patronage

Proposals by transit operators to elimjnate parallel service are motivated by the
desire for efficient transit operations, with efficiency being defined as elimination
of duplicating service. According to the definition of system Integration given in

Section 2, parallel bus service is wasteful except In situations where patronage
demand warrants such service.

Taking a different view is a study by Landau et al. (Ref. 20) analyzing the issue of
bus service parallel to the BART trans-Bay line in the San Francisco area. This
study contends that functional duplication of service may not always be wasteful but
can provide more reliable and diverse service to the traveling public. The result of

parallel service can be higher overall transit ridership than could have been obtained
with either service by itself.

As early as 1965, studies conducted by the Metropolitan Transportation Commission
recommended the elimination of competing bus service parallel to BART lines (Ref.
15). The operator mainly affected by these and later recommendations, P}C Transit,
has declined to eliminate routes such as its trans-Bay lines that continue to be
productive in terms of patronage and farebox recovery. A modeling simulation of
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price of transjt Servicesoperations found that the differentiation fo the quality ?nd
Ol;md“CE‘d an overall increase in transit ridership by meeting
the Landay study were ha Breater number of riders (Ref. 20). The conclusions Of

‘ . tbrilt redundancy improves the general reliability of transit
what it does best, PUPIIC and that each transit mode should be encouraged to do

2.4.2 The "Force-Feeding” [ssue

situations a tranlS:ta related issue in the design of feeder bus networks. In certain
same destinatio = Operatc?r may decide to eliminate bus routes traveling to 'Fhe
N as the fixed guldeway system in order to reduce bus operating

: Patronage on the fixed euid t Not only may some
transit : : guiaeway sysiem. y :
patrons experience no travel time savings or somewhat longer travel times

on : _ .
trar:csf}eerfseef °r Dus-fixed guideway system, but patrons also will be required to |
Ween modes whereas previously they may have had a no-transfer trip. *

An account by Bakker (Ref. 3) of Edmonton's conversion of CBD-bound express bus |
routes into feeder routes serving the northeast LRT line noted that the integrated |
bus-‘LRT System reduced travel time for most patrons located reasonably close to |
stations. .However, No travel time savings occurred for the Abbotsfield area. When |
the LRT line opened in 1978, most complaints from the public came from this area
due to the resentment over having to transfer with no advantage in travel time.
Most areas served by the LRT had travel time savings of eight to eleven minutes.

2.4.3 Conclusions

Parallel bus route may mean redundant but superior service to some patrons, while |
In other localities patrons may perceive the exclusive guideway as the superior

mode. Guidelines for dealing with the parallel service and "force-feeding" issues .
include: *

o Avoidance of "force-feeding" as much as possible, since one objective of an
integrated transit system is an improvement in transit travel times for

most patrons.

o Identification of areas where elimination or reduction of parallel service
will be an issue.

o Estimation of how many and what type of users will be affected by
proposed changes in services.

Judgments will need to be made as to how patronage will respond to the elimination
or reduction of parallel service and to the introduction of feeder routes. A strong

public participation process is advisable prior to making route changes.
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transfer implementation in Section 2.l1.3 mentioned
aﬂ%g‘ement (TSM) measures as a means of enhancing feedei
> Blving Preference to bus movements over those of gen?ra
These are defined as less capital-intensive actions

N 01 existing transportation facilities.

asur : * :
travel speeds, in Creszisor tl‘ar}sn: can benefit feeder bus operations by mcreasn:jgu E;JS
bus OP€rating costs aﬁdse_rvlce reliability, and offering the potential for re

‘NCreased safety, These measures can improve the
SIT with respect to the automobile. Improved bus speeds
Yital 1o a timed transfer operation of feeder bus routes a(’;
he rid‘e"ShiP attractiveness of an integrated bus and fixe

T US use only) or shared with other high occupancy .

flow, peak—dlrectionhese lanes can be further categorized as peak-qirectmn with- :;

bus lanes is “oitractlow; ol two-way. An important application of two-way :
weeo o stations, where separation of feeder buses from pedestrians,

contlicts. modes would act to minimize bus/pedestrian and bus/auto

Pr ‘ : ; : .
eferential measures at Intersections include channelization and signalization

;reatments. Chann_eliza.tion Provides special bus-only lanes for turning or through

JS movements. Signalization treatments may include a leading or lagging green
signal phase or a special transit-only signal. Signalization in combination with
channelization may reduce the waiting time for feeder buses at signals, allow feeder
buses to bypass long queues of general traffic, or permit feeder buses to make turns
prohibited for other vehijcles. Signalization measures can be especially useful to
enhance access and egress in the vicinity of fixed guideway stations.

In planniqg feeder bus service, problem areas should be identified as candidates for
pref‘erennal measures. Of particular Importance are arterial street approaches to
stations, where congestion could Impair the reliability of feeder bus operations.

2.6 Design of Station Facilities

Station facilities along a fixed guideway must have sufficient capacity to accom-
modate the demands from walking, feeder bus, and auto modes, the three principal
modes of access. Feeder bus and auto modes require provision for passenger
boarding and alighting, vehicle storage, and access to the surrounding street and
freeway networks. This section focuses on aspects of passenger circulation and
handling at stations and how these aspects affect feeder bus operations.

2.6.1 General Considerations of Station Design

Passenger circulation and handling objectives deal with transit users (non-mobility
impaired), special users (elderly and handicapped who are mobility impaired), and
the transit operator. Table 5 lists station planning and design objectives by interest
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ob'eCtives
uld seek to achieve tradeoffs among ﬂ}?szd ;s com-
Major functional components, dedlg
+ 10). Functional components include:

| ichting)
I (fare Collection methods, boarding and ahftors )8
nternal passe Irculation (pathways, stairs, escalators, elev
-l Circulation (ramps, doors)
Communications (

. Signage ublic address s stem)
Special user facilities e .

icular
Me§sures o evaluate how eifectively the functional components of a partl
design meet the Passenger Processing objectives of Table 5 include:

Connectivity, accessibility, and continuity of a station layout
Passenger trave] distances, times, and delays
Passenger flow conflicts

Pathway availability
Queueing locations

Security considerations

Q0 0 00 .00

Supply, layout, and sizin

. ents for
g of the functional components define the arrangeém
passenger circulation an

d handling at a station (Ref. 10).
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Special User

Eliminate leve] changes
Reduce fare co)

Avoid Crowding

Eliminate Physical barriers
Provide locational guides

Ogerator

1.
23. lection barriers
4,
b}

1. Maximize equipment reliability
2 Efficiently control entry

% Maximize safety
4.

Process passenger flows efficiently
s ) Provide adequate space

dource:  Lester A. Hoel, Michael J. Demetsky, and Mark R. Virkler, Critel\rlia
for Evaluating Alternative Transit Station Designs, Report No.
DOT-TST-76-68 (Washington D.C.: U.S. Department of Transpor-

tation, Office of University Research, February 1976), pp. 8-9.




2.6.2

A successful stat
meets the transi gg Fequires that
passenger VOlUme t‘emand at a S
by the_ station's locat: e of day. D

10N desi

t leve] the supply of the functional components

pecific station location, both by ttotal
€mand at a station location is determmed
the | (adjace_nt densities and land' uses, rparket
Outes to the stat] evel of service provided by the fixed guideway

Cated ejther alo

lon wil] be buys bl guideway line or at the end of the line.

tr:ansfer points, adequate bus access and boarding

Nsiderations. The number of bus bays for passenger

More frequent headways and overla

of bus bays to be Incorporated into PPIng dwell times will require a greater number

d station design (Ref. 42).

operations is the provision of bus turnaround
d special area adjacent to the station or the

End of line stations usually have special requirements in terms of the supply and
arrangement of functlo{\al components. End stations usually have a large number of
feeder bus routes S€rving an area beyond the fixed guideway corridor. Also, the

outlying loca.tion of most end stations requires an adequate supply of parking due to
the greater importance of the automobile as a mode of access. If construction and

operation of a fixed guideway system is staged, the interim end of line station
should have adequate provisions for feeder buses and automobile commuters. These

provisions may excged those necessary to meet ultimate demand when the station is
no longer the terminating point for the fixed guideway system.

Fare Collection Methods and Station Design

The type of fare collection method chosen for the fixed gulideway and feeder bus
systems will impact station design. If transfers between the fixed guideway and
buses are free, and if a barrier fare collection system is employed for the fixed

guideway, the station design must separate passengers using the feeder bus system

from those passengers arriving at the station by other modes such as walking or
automobile.

In Atlanta the Metropolitan Atlanta Rapid Transit Authority (MARTA) has designed
two stations in such a way as to allow feeder bus passengers to bypass the fare
gates, whereas passengers arriving by automobile or walking must pass through a
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Separate entran

ce
the design of on g oy & 8D

rier fr : : : S
€ 0of the MARTA St‘:fd;‘;i{echon system (Ref. 5). Figure 7 illustrate

1S used other passengers is unnecessary if self-
' O one or both transit modes. Tri-Met in Portland

.I_E:rwfﬁre Collection on its Banfield LRT line in 1986. This will
ICe fare collection already in use on its buses.

Calgary and Edmonton, Alberta use self-service fare
Transit D'eS ?nlyj According to a recent report, the Southern
ISTrICt in Los Angeles is considering self-service fare

System (Ref. 32).
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of aitoiablic accon 1.3 pointed out, the availability of station parking an:d the ease
mode. Availabiljt i factors_ that influence the choice of station acCess

: more important as station distance to the CBD and
reases. Providing no parking or inadequate parking
two effects. Either potential patrons may De€

the fixed guldeway system in areas with little feeder bus

service, or excess parking de : ,
m : .
streets close to 3 s tation.g and may result in spillover parking on neighborhood

- U

A parking policy is an Integral part of planning feeder bus service. If the feeder bus |

?;?qtirg 5;3 Yiges good area coverage and a sufficient level of service, bus ridership
ouraged by direct increases in parking cost or by restricting the supply of

parking in relation to demand. A re iami i i '
: . port produced for Miami's rapid transit project
(Ref. 27) lists the following issues of parki!;g policy: : gl

.. -9

0 Location of parking
o Supply of parking (including on-street, off-street surface and off-street

structured parking) :
o Charges for parking !
o Duration of parking |

This section will first review the determinants of station parking supply and demand
and then discuss elements desirable in a station parking policy. Strategies for
dealing with spillover parking will be treated separately due to the importance of
this problem. The conclusion relates parking policy elements to the provision of
feeder bus service.

2.7.1 Determinants of Station Parking Supply

A review of available reports and contacts with transit operators suggest that the
following factors govern the supply of parking at fixed guideway station locations:

Py ;B -1

o Cost and availability of land
o Impact of a parking facility on the surrounding area

o Land use characteristics of the station vicinity

Dokl

Parking supplied in the vicinity of stations for use by transit patrons may take the
form of surface lots or multilevel parking structures. The type of parking can be

Bl
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3.1

with either plannj
guideway systems.

| R rica
of other transit agencies in North_im?ixed
er bus service in association Wit

o Light rail transjt (LRT)

0 Heavy rajl g ‘ |
right..gf._way;u‘amlt (hlgh Capacity systems with a completely exclusive

Delow where feeder bus service now operates in
' eway systems include Atlanta (heavy rail), Calgary
j i * y ahd Washington, D.C. (heavy rail). Areas where feeder bus
ST;:];C; }vﬂi db - Blntegrated with fixed guideway systems under construction or
FS)ac : e”lc l(JL; utfalo (LRRT), Detroit (LRT), Miami (heavy rail), Portland (LRT),
e T); San Jose (LRT), and Vancouver (intermediate capacity transit).

Feeder Systems in Operation

3.1.1 Atlanta (Heavy Rail)

Atlanta vote‘rs. approved a referendum plan in 1971 for a heavy rail rapid transit
syste_:m consisting of 53 miles of rail transit and 1,500 miles of bus transit. The
configuration of the rail system is in the shape of a cross with major North-South
and East-West lines crossing in the Atlanta CBD. Average station spacing is 1.2
miles; spacing ranges from 0.5 mile in the CBD to almost 3.0 miles for the
outermost stations. The initial stage of the rail system, or Phase A, is 14 miles in
length with 17 stations. Phase A became completely operational in late 1981.
Phase B, the North-South Line, is under construction with a completion year of

1985. Phase C will be constructed after 1985 (Ref. 40). All three phases of the
Atlanta system are illustrated by Figure &.

The Metropolitan Atlanta Rapid Transit Authority (MARTA) redesigned many radial
bus routes into the CBD to form a new feeder bus network to serve the rail stations.
Rail service on the East Line began in June 1979 without feeder bus service and
carried about 10,000 daily weekday passengers. When feeder service was added
three months later, weekday boardings increased to 17,000 daily. The West Line
began service without feeder buses in January, 1980 and carried 48,000 passengers

per weekday initially. Subsequent addition of feeder service increased boardings to
about 80,000 per weekday (Ref. 46).
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MARTA operates 10-minyte héa

peax hours. Timed. trangge, schié’“’j?;’“ s rail lines, with longer trains during

the Peak-direct: Oordination is not used at stations excegt
system will have short Walting t i Transfers from feeder buses to the rall

the short train headways, but _tran§f€f S
Ways may involve longer waiting times
Will meet the desired feeder route.

system o : re (one zone).
readable s perate with a flat fa

NSier receipts for bus-to-rail transfers. Most
station entrances only) € Dbarrier fare collection method (controlled at

y Dut two Stati : £ I'l'j.ng
feeder bus passengers to b lOns have been designed to allow transfe

in section 2.6.2 of thjs )I;E)earsnsotgijare gates. This design is illustrated by Figure 7
converted to feeder M.

Operat; - About half of the bus system has been
boarding (Ref. 5). SHOn with conventional fare collection of payment upon

stations were constryc

T lons, including over half the passegger
: : _ : € walk access mode decreases to 16% at those
statlons: Wlt;‘ park-and-ride lots. Table 7 presents the results of a rider survey 10
determine the mode of access for passengers boarding MARTA trains. Over 25% of
rly used an automobile for their trip. Even at end-of-line

the feeder bus remains the predominant mode
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All of the rail stations y;

: 1] use th :
by 'w.alklng O automobile, ; bar.ne‘: Iree collection method for riders arrivng
arriving by f-eeder bus. Tra

Station parking has been ..

(Ref. 27, 35). The Metro::i? fil;bjecF °f several studies by the Kaiser Transit Group
planned for eight stations S€rve twenty stations. Structured parking is
CBD stations (Ref. 27). Ven stations, and no parking for five
have not been identjfied ans are tentative, since firm sources of funding
development projects at
federal money. A moder

:?e teeder bus access lanes. One represents major
e 4CCess to Interstate 95. The other project

ently constructing a 15-mile LRT line between

_ . oan community of Gresham. The entire alignment
will operate at grade and wil] havye 25 stations. A portion of the right-gof-way

fOIIOWS‘t_hetBan:lelld Expressway, h_ence the use of the term "Banfield Transitway."
According to the latest construction schedule, the entire line will be In revenue

service Dy summer 1986. Figure 11 illustrates the LRT alignment and locations of
stations and park-and-ride lots.

Tri-Me} already 'operates timed transfers at a number of suburban transit centers.
Along inner portions of the LRT line, timed transfers will be unnecessary due to

anticipated frequent he_adways tor both LRT and connecting feeder bus service (i.e.,
five to ten minutes). Timed transfers between the LRT and feeder bus routes would

be used on outer portions of the line and during late evening periods (Ref. 54). Bus-
LRT transfers will be possible at 12 of 18 non-CBD stations (Ref. 4).

Only four park-and-ride lots are planned, with three of these located on the
outermost portion of the line. An initial policy decision was not to displace any
existing structures in order to provide parking. The four lot locations are based on
the availability of vacant land. Provisions for kiss-and-ride space will be made only
within the existing right-of-way. No special transit priority measures are being
planned for the feeder bus operation. Tri-Met recently converted many east
Portland route from radial to grid operation in anticipation of eventually providing

service to the LRT stations (Ref. 54).

3.2.5 Sacramento (LRT)

In January 1982, the Sacramento City Council and the Governing Board of the

Sacramento Transit Development Agency approved a final LRT alignment a_nd list of
station locations. The proposed development program calls for construction of an
LRT line in the Interstate 80 and Folsom Boulevard corridors of northeast and east

Sacramento respectively. In the LRT corridors the bus system will be redesigned to
provide coordinated rail-bus service. If additional funding becomes available, the

bus system will be expanded to year 2000 levels (Ref. 25, 55).
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In several cases, statio .
interference at intersect; NS bave been
feeder bus movements o .
. . S e .
considered (Ref. 5¢). PECLEic prefe

moved north or south to avoid
RT ‘and general traffic and to facilitate
r€ntial measures for feeder buses are being

3.2.7 Vancouver (Intermediate Ca acity Technology)
nolo

with intersecting feeder buizg the first ALRT segment. All will offer connections
Within the city of Vanc either directly or within easy walking distance.

- b MOst bus transit service already operates with
tN-a grid system. Although timed transfers are
. | Vancouver area, they are not
connecting buses will be short. ations where headways on both the ALRT and

. Timed transfers will be used at suburban station
1506<;at10n5 where the bus network Is not so dense and bus headways are longer (Ref.

Self-service fare collection is

system. Currently the bus syste
Transit plans a totally integrate

Planned for both the ALRT system and the bus

m uses the conventional fare collection method. BC
d multiple zone fare structure (Ref. 1).

For the initial line, no parking facilities are
through relatively dense land uses with a
Transit acknowledges that the interim stati

Planned at stations. The ALRT will pass
high level of bus service. However, BC

‘ g large numbers of feeder buses and a large
demand for park-and-ride facilities (Ref. 57).

Funding approval has been received for an extension across the Fraser River into
Surrey, but this segment may not be completed until 1987 at the earliest. A second
segment 1s to proceed northeast from New Westminster to Coquitlam. The present
plan is to operate some feeder buses from Surrey into New Westminster pending

extension of the line, but to continue to operate express buses between Coquitlam
and Vancouver rather than diverting them to New Westminster (Ref. 57).

When the ALRT is extended across the Fraser River, a large park-and-ride lot (1,000
spaces) is to be constructed at Scott Road on the east bank of the river.
Nevertheless, there is also a shortage of feasible sites for park-and-ride lots in

Surrey (Ref. 57). Thus, the first segment of the Vancouver system will be almost
totally dependent on walk and feeder bus access to stations.
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Patrona e :
ments (hséoé(;recasung Process performed by the

: etro Transit ; _ for the Puget Sound Transportation
coded 1o simulate each of the alt N Spring 1983 developed transit networks to be
| crnatives under consideration. These alternatives

In L dor area between the Seattle CBD and the
include: ynnwood, Snohomish County. The alternatives

0 No-Build.

o TSM with a transit mall in the Seattle CRD.

h dual propulsion buses operating outside
hrough the CBD in a guided bus tunnel as

operated by Metro Transit in
Snohomish County, and routes op
County. The information used fo

headway and service information,

: : a list of transfer facilities, and an analysis of
transit center links. The design a

_ nd coding of the networks for each alternative
included system features (feeder bus routes, park-and-ride lots, and transfer

facil}ties) that are necessary to support the linehaul element of each alternative. A
detmle:d analys_ls of bus routes and headways would be performed during the
preliminary engineering stage of a preferred alternative.

Bus-only alternatives under consideration for the North Corridor include No-Build,

Transportation Systems Management (TSM), and Advanced Technology Bus. Most
bus routes In these alternatives combine the linehaul and collection/distribution
functions and offer the same level of service over the entire route length. Some bus

routes perform primarily a linehaul function, as, for example, an express route
operating between a transit center and the Seattle CBD.

The LRT technology demands a different bus operating strategy because LRT lines
generally perform only the linehaul function as high capacity trunk routes. The
collection and distribution function in the bus-LRT alternatives must be performed
by feeder bus routes and other access modes intercepting the LRT line at stations
along the guideway.

The bus networks developed for the North Corridor Alternatives Analysis are based

on Metro's existing service configuration in the North Corridor. This configuration
was modified as necessary to serve the LRT alternatives. The following considera-

tions guided the design of alternative bus networks:
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(1) Feeder bus routes In the L

routes In the TSM altef‘nativ RT alternatives cover the

e, same service areas as

feeder :
?I'-hhies Lal.{l:crernativen?rzglzzjkess bléﬂd Pon the system developed for the TSM Alternative.
facilities, and new route -5 _routes bypaSSinB the Seattle CBD, new transit
: ’ > Serving those facilitjes. The new facilities represent a

build by the year 2000. acilities planners of what is realistic to expect to

Since mode spl{t forecasts and service levels affect each other, an initial service
level was required purely as a starting point. For this pru,pose the planned
Septgmber 1983 system was used as g3 base. To this base, trips were added to
existing routes and "NEW routes were established for both CBD and key non-CBD
destinations. Th‘e bas_ls for these additions was the growth in transit ridership to
Seattle CBD, University District, Duwamish Industrial and First Hill destinations
forecast by 1990 fc?r the Downtown Seattle Transit Project. PSCOG ran a mode
split model for this system and made screenline volumes and Production and
Attraction tables available to Metro. The total ridership projected by the 1990
model was 115 million annually. Because this number if close to estimates of year
2000 ridership, it was considered an adequate representation of the year 2000

service level. Since the original PSCOG 1990 forecast, Metro has revised its
projection of 1990 ridership to 90 million.

"he Production and Attraction data were tabulated for 38 Traffic Analysis Zones in
the 1990 model. Initial service levels in the North Corridor bus network alternatives
were established based on the 38-zone Production and Attraction matrix.

The number of trips to add or delete to the existing system for the initial TSM
alternative headway adjustment was computed by dividing the change in travel

demand between Production and attraction zones by 57. The number 57 was based
on the number of seats filled per trip in a fleet composes of 50 percent articulated
coaches operating at 90 percent of capacity. This calculation tended to add service

conservatively.

When patronage data became available from PSCOG, Metro staff repeated the
process of headway adjustments for the TSM network only, using a similar
Productions and Attractions matrix made up of 20 zones based on population and

employment estimates for the year 2000. The process for determining the number
of trips to add or delete was altered to use more realistic load factors.
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separate load factors were g

and for trips to all other attracs: trips attracted to the University District
tactors from 1982 to 2000 © INCrease in peak and midday load

_ P"OPOFtiopal to the increase for trips
For EZC? Prqdugtg}n and attraction Dair th.e ptokthe dgwen year 2000 level of .90.
re determined Dy multiplv; ‘ €aK an 1d '
we load fa lplymg dVerage seats avaj midday passengers per trip
midday 10 ctor. llable by the appropriate peak or

Lists of routes were prepared fq each
These lists InCluded service |eye

per hour‘ by route. The Projected

multiplying the number of seats b -
time of day (see Table 12). 1 ord)é[-ﬂ;e projected load factor for each zone pair and

deleted for each zone pajr, th 0 determine the number of trips to be added or
Production and Attraction zc:nes ewapsr?il‘e?ted Stae. Comand Detween each set.of
per trip. Ivided by the computed number of passengers

13 : llocated t ifj by District
famili r.Q o specific routes by Distric
Planners liar with growth patterns in their respective geographical areas.

Essentially, the growth in demand divided by the assumed load factor (productivity)

YieliZ§e§h§errLuggeéO°fdt};ips to be added. It was also assumed that some of the
o uid be absorbed by excess capacity on existing service.

leV§IS: which are higher than midday, are approximated by extending each peak
period to two-and-a half, or a total of five daily hours, including both peak periods.

A simplifying assumption for weekday off-peak trips added is that they operate for
ten hours gt midday frequency. In actuality, night service tends to extend for a
longer period at lower frequencies on the average. A similar assumption for
weekend service additions allowed computation of a "budget" for additional trips at
ten times the weekday midday hourly additions. These additional trips were also
allocated to specific routes by District Planners in order to best anticipate how
growth would occur.

All of these assumptions were applied to additional trips. Daily totals for existing

trips were derived directly from Metro's Schedule Information Data Base. Existing
and additional trips were then added to derive new total trip figures. Changes to

the Community Transit bus network in south Snohomish County were limited to
headway adjustments.

For the LRT alternatives, headways on feeder routes were the same as the headways
on routes serving the same neighborhoods in the TSM and Guided Bus alternatives.

Bus routes in the TSM network primarily serving park-and-ride lots adjacent to
Interstate 5 were deleted, since these routes would be replaced by the LRT. The
effect of higher total system ridership on bus load factors in the LRT alternatives
was offset by a shift of ridership from neighborhood bus routes to direct pedestrian
and park-and-ride access to the LRT. Leaving the ITRT bus network headways
unchanged resulted in realisticC load factors and did not bias the results.
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. : L b
length alignment in the North US' Sikigabds develOPEd for the I-5 LRT maximum

eatt]e ment would use two of the -5
proceed through a mlle-long HiRhal ganDcand' Northeast 65th Street, where it would
snohomish County. Most of the Sno ontinue along the east side of I-5 north to
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