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REQUEST FOR QUALIFICATIONS
FOR AN EVALUATION OF TRAVEL SURVEY NEEDS

IN THE DALLAS-FORT WORTH METROPOLITAN AREA

The North Central Texas Council of Governments (NCTCOG) intends to retain the services of

an individual consultant or consultant team to assist in the development of a program design

for new household and transit surveys. The actual surveys will be conducted in the fall of 1994

by other consultants and will serve primarily to improve the transportation planning process in

the Dallas-Fort Worth Metropolitan Area. The Metropolitan Area boundary (see Figure 1) in-

cludes all of Collin, Dallas, Denton, Kaufman, and Tarrant Counties and portions of Ellis,

Johnson, Parker, and Rockwall Counties.

North Central Texas Council of Governments

NCTCOG was established in 1966 as a voluntary association of cities, counties, and school dis-

tricts within the 16-county North Central Texas Region. Since 1974, NCTCOG has sewed as

the Metropolitan Planning Organization (MPO) for the North Central Texas area. It provides

technical assistance and staff support to the Regional Transportation Council which is the MPO

policy-making structure. In addition, NCTCOG assists local governments and transportation

providers in planning, coordinating, and implementing transportation decisions. Estimated 1993

population (as of January 1, 1993) was 4.2 million for the 16-county NCTCOG region, 4.0

million for the nine-county Dallas-Fort Worth Consolidated Metropolitan Statistical Area (CMSA),

and 3.8 million for the Metropolitan Area.



Backaround

Comprehensive regional travel surveys in the Dallas-Fort Worth area were last conducted in

1984. The home interview survey gathered data on household travel patterns, the workplace

survey collected both employee and nonemployee trip data at the workplace, and the on-board

transit survey provided information on trips using transit. The results of these surveys, as well

as summaries of 1980 U.S. Census Journey-to-Work data, were used extensively in the late

1980s to update the Dallas-Fort Worth Regional Travel Model. Appendix A contains a des-

cription of the region’s existing travel demand forecasting process.

The Intermodal Surface Transportation Efficiency Act of 1991 has provided additional funding

to Metropolitan Planning Organizations (MPOs) for planning projects. In coordination with the

Federal Highway Administration (FHWA), the Texas Department of Transportation (TxDOT),

and local agencies, NCTCOG has programmed new surveys for calendar year 1994 (see

Figure 2). Two Requests for Proposals have been mailed to a list of candidate consultants:

1. The consultant proposal for an external travel survey is due November 16,1993. The

last survey of this type was conducted by TxDOT in 1964, when inbound and outbound

motor vehicle drivers were interviewed at 37 roadway locations. Data collected included

trip origin/destination, vehicle type (automobiles or commercial vehicles), vehicle

occupancy, and trip purpose (work, business, medical-dental, school, social-recreation,

change travel mode, eat meal, shopping, and serve passengers). The survey sche-

duled for the spring of 1994 will include personal roadside interviews of a sample of

drivers heading outbound from the Metropolitan Area at 62 external station locations.

The new weekday non-holiday data will be used to recalibrate the trip generation and



distribution models, especially for the ‘other’ trip purpose, and to determine if additional

trip purposes will be necessary.

2. The consultant proposal for a workplace travel survey is also due November 16, 1993.

The last survey of this type was conducted by NCTCOG (with consulting assistance) in

the summer and fall of 1984, when a total of 474 nonresidential establishments and

seven special generators were surveyed. Since arrival count data was not available for

120 of these surveyed establishments, only 354 establishments were actually used to

estimate trip attraction rates. Figures 3 through 7 show the survey forms that were

used. The survey scheduled for the spring of 1994 will be similar to the 1984 survey,

but with some modifications to the questions and forms. Approximately 500

establishments representing 30,000 usable employee and nonemployee surveys are

expected to be surveyed. The new weekday nonholiday data will be used to recalibrate

the trip generation and distribution models currently utilized by NCTCOG. The data may

also provide better information on the causes for variations in weekday person trip

attraction rates per employee, such as:

- Type of employment (basic, retail, or service) and geographic location (CBD,

suburban, rural, etc.)

- The types of businesses within each basic, retail, and service employment

categories

- Levels of individual business marketing

- Economic conditions of the business market area

- Proximity to residences and other developments

- Extent and composition of land uses in multi-use developments

- Availability of alternative travel modes (e.g., transit)
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- Availability of pedestrian facilities, parking, and other amenities

- Number, occupation, age, sex, race, and income of employees at the workplace

- Availability of employer-sponsored trip reduction programs

- Location (and severity) of local traffic congestion

Requests for Proposals will be prepared in the spring of 1994 for additional surveys:

. A household survey is proposed for the fall of 1994. The last survey of this type was

conducted by NCTCOG (with consulting assistance) in the spring and summer of 1984,

when a total of 6,403 persons over the age of four residing in 2,471 households were

interviewed at their place of residence. Figures 8 through 10 show the survey forms

that were used. The survey was originally designed to be completed by Memorial day,

before schools closed; however, a high household refusal rate prolonged the survey

through the first half of July. In analyzing the data, a statistically significant difference

was found between the pre- and post-Memorial Day trip rates. Since the rates were

intended to represent school year travel patterns, the post-Memorial Day trip records

were deleted and all trip rates were developed from the pre-Memorial Day sample. The

format and questions for the 1994 survey have not been determined, but an activity

based survey should improve our understanding of variations in observed weekday

person trip production rates per household for a particular household size, median

household income range, and trip purpose. Other explanatory factors may also be

involved:

- The inherent variability of the decision-making process of daily activities

- Single-family versus multifamily dwelling units

- Auto availability
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Geographic location of the household (e.g., CBD versus rural)

Location (and severity) of actual and perceived traffic congestion

Availability of alternative travel modes (e.g., transit)

Race, age, sex, education, and disabilities of household members

Number and occupation of workers in the household

Number of licensed drivers

Familiarity of household members with the area

Induced demand caused by recent transportation improvements

. A transit survey is also proposed for the fall of 1994. In 1984, approximately 10,000

riders on four fixed-route bus systems were surveyed to determine various ridership

characteristics including trip purpose, access mode, and percentage of trips made by

transit (Figure 11 shows the survey form). More recent on-board surveys were

conducted in 1986 and 1991 for the Fort Worth Transportation Authority (FWTA) and

in 1991 for the Dallas Area Rapid Transit Authority (DART). The format and questions

for the 1994 survey have not been determined, but should be designed to improve our

understanding of the decision-making process of individuals that have chosen to use

transit for a particular trip.

l Other regional travel surveys may also be conducted in the fall of 1994. One such

survey is a commercial vehicle survey to obtain information on the number of trips and

trip lengths for commercial vehicles in the Metropolitan Area. Other surveys under con-

sideration may use global positioning system technology, aerial photographs, and video

surveillance to collect travel information that is not readily available through more

traditional types of surveys.



Purpose and Scope of Project

Cost-efficient survey programs are essential because the funds available to collect and analyze

large amounts of data in any particular year are limited. Objectives for all new surveys include

the following:

l To provide the data needed for travel model calibration activities.

. To develop broader, more management oriented forecasting procedures to be fully

integrated into other modeling tasks.

• To document travel trends since the 1964 and 1984 surveys.

• To help us monitor future changes in travel behavior and transportation conditions.

• To compare travel behavior in the Dallas-Fort Worth area with other areas.

. To help us continue to prepare realistic projections of future transportation conditions.

• To help us understand household travel behavior and perhaps implement major

improvements to the existing travel model process (if warranted).

The purpose of this project is for a consultant to assist NCTCOG staff in determining the

need and general format for new surveys to be conducted in the fall of 1994. A detailed

scope of work will be negotiated with the selected consultant(s) and is expected to include the

following:

. The consultant(s) will serve as a “coach” to help NCTCOG staff better understand state-

of-the-art household and transit survey techniques. New techniques may, for example,

include two-day activity diaries, longitudinal (urban panel) surveys, and stated

preference (attitude) questionnaires.



. The consultant(s) will share his/her understanding of the decision-making processes for

individuals within a household, e.g.:

- Why to make a trip

- How to make a trip

- When to make a trip

- Where to make a trip

- Whether to make the trip right now, later today, tomorrow, next week, or never

0 The consultant(s) will lead a one-day peer review panel of four to six nationally

recognized travel survey experts, who will provide NCTCOG staff with recommendations

on how to obtain valuable travel behavior data in an efficient manner. The first peer

review panel is expected to meet in the Dallas-Fort Worth area in late January or early

February. Other peer review panels may also be scheduled.

. The consultant(s) may assist in the preparation of work plans for the household and

transit survey RFPs, as well as evaluation of the proposals.

0 The consultant(s) may assist in the review of household and transit survey pilot tests

that are scheduled for June and July of 1994.

. The consultant(s) will meet periodically with a local Project Review Committee that will

be formed to monitor the project.



. The consultant will prepare a draft and final report that documents all findings and

recommendations regarding new travel surveys. Federal and state financial assistance

must be acknowledged in the front of the report.

Schedule and Estimated Budget

NCTCOG’s proposed schedule is based on a Notice to Proceed in early January of 1994 and

an overall time frame of seven months (i.e., January to July of 1994). The funds available for

all travel survey-related consultant projects in the Dallas-Fort Worth area are approximately

$1.5 million for calendar year 1994. The funds to be allocated to this particular project will

depend on the work accomplished.

Consultant Selection Criteria

The Consultant Selection Committee will review all qualification statements and select a con-

sultant it considers qualified to undertake the project. The following criteria will be used to

evaluate qualifications:

1. Project Understanding 30 percent

2. Scope of Services 25 percent

3. Project Manager/Staff Qualifications 20 percent

4. Knowledge of DFW Area 10 percent

5. Firm Qualifications/Consultant References 10 percent

6. Study Schedule 5 percent

Consultant interviews may be required to make a final consultant selection. Following

negotiation of a work plan and costs satisfactory to NCTCOG, the consultant will be asked to

execute a contract with NCTCOG.



Consultants that may be involved with the external travel and workplace surveys to be

conducted in the spring of 1994 will not be excluded from consideration for this project.

However, the consultant selected for this project will not be allowed to bid on any NCTCOG

travel surveys scheduled for implementation in the fall of 1994.



F IGURE 1



FIGURE 2

PROPOSED SCHEDULE FOR 1994 REGIONAL TRAVEL SURVEYS
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F I G U R E  3

North Central Texas Council of Governments
1984 workplace survey

EMPLOYER INTERVIEW
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FIGURE 5

North Central Texas Council of Governments
1964 NON-EMPLOYEE TRAVEL SURVEY



F I G U R E  6

North Central Texas Council of Governments
1984 Workplace Survey

ARRIVAL COUNT



FIGURE 7

North Central Texas Council of Govenments
Workplace Survey
TRUCK COUNT







FIGURE 10

HOME INTERVIEW SURVEY
TRID REPORT
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The Dallas-Fort Worth Regional Travel Model is used to prepare long-range vehicle and
transit ridership forecasts for a 3,200 square mile metropolitan area with a population of
over three million people. The four-step model consists primarily of mainframe FORTRAN
programs that are similar to the Urban Transportation Planning System (UTPS) software
package. Recent updates have been based on the results of the 1964 home interview,
workplace, and transit on-board surveys, as well as the 1960 U.S. Census Journey-to-
Work data. Future updates will be guided by ISTEA (Intermodal Surface Transportation
Efficiency Act) and EPA (Environmental Protection Agency) requirements and based on
1990 Census findings, new 1994 travel surveys, and ongoing highway and transit counts.

ACTIVITY ALLOCATION

Demographic and land-use forecasts are made for the 16-county North Central Texas
region of 13,000 square miles and 4.1 million people (as of 1990). The forecasting
methodology used in 1967 and 1993 had three stages:

1. Develop regional control totals of employment (five land-use types) and households
(four income groups) that are based on estimates from national models.

2. Use EMPAL (Employment Allocation Model) and DRAM (Disaggregated Residential
Allocation Model) to allocate control totals to districts in five-year increments, based
on relative attraction factors such as district-to-district peak-period travel times and
proximity to existing population and employment.

3. Within each district, allocate employment and households to traffic survey zones
(TSZs) after accounting for local factors such as availability of developable land,
policy and zoning constraints, and local government review.

The cross-classification trip generation model calculates weekday person trip productions
and attractions for each of the 6,000 TSZs that make up the metropolitan area. Seven
trip purposes are used:
l Home-Based Work - Low Income (HBWl = Income Quartile 1)
l Home-Based Work - Low-Median Income (HBW2 = Income Quartile 2)
• Home-Based Work - High-Median Income (HBW3 = Income Quartile 3)
l Home-Based Work - High Income (HBW4 = Income Quartile 4)
• Home-Based Nonwork (HNW)
l Nonhome-Based (NHB)
• OTHER (truck, taxi, internal-external, external-internal, and external-external)
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Four income categories for HBW trips are maintained so that the trip distribution model
can balance the household incomes of residences with the household incomes of
employees working at specific locations.

Input data for each TSZ includes total area, households, population, and employment,
with employment grouped according to Standard Industrial Classification code: Basic
(SIC 13-51) Retail (SIC 52-59), and Service (SIC 60-99). Each TSZ record also identifies
average socioeconomic characteristics for the larger-sized Regional Analysis Area (RAA)
that encloses the TSZ (each RAA generally contains nine to ten TSZs).

Trip Productions. The RAA averages for household income, household size, and area
type are used to identify the trip production rates in Tables 1 and 2 to apply to a TSZ:

l Income -- Each zone’s households are distributed among the four income quartiles
according to a set of curves developed from the 1980 Census data; the ratio of
RAA income divided by regional income is the independent variable that is used to
predict the fraction of households that fall in each income quartile.

l Household Size -- In a manner similar to income distribution, the RAA’s average
household size is the independent variable that is used to predict the fraction of
households in a zone that fall in each household size category.

l Area Type -- An activity density based on the combined population and employment
density of an RAA is calculated, with employment factored by the regional popula-
tion/employment ratio; five area types are used:

1 = Central Business District (Density > 125 per acre)
2 = Outer Business District (Density = 30-l 25 per acre)
3 = Urban Residential (Density = 7.530 per acre)
4 = Suburban Residential (Density = 1.8-7.5 per acre)
5 = Rural (Density < 1.8 per acre)

Trip Attractions. The RAA averages for employment income and area type are used to
identify the trip attraction rates in Table 3 to apply to a TSZ. The percent of each zone‘s
employment that falls within a particular income quartile is calculated from regression
equations that account for the proximity of the zone to households of each income quar-
tile. The underlying assumption is that people live relatively close to the place they work,
and low-income neighborhoods are more likely to have low-income jobs than high-income
jobs.
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TABLE 1

TRIP PRODUCTION RATES BY HOUSEHOLD SIZE
AND INCOME QUARTILE

TABLE 2

TRIP PRODUCTION RATES BY AREA TYPE
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TABLE 3

TRIP ATTRACTION RATES BY AREA TYPE
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Special Generators and External Stations. The 1984 workplace survey identified six spe-
cial generator categories:

1. Regional shopping malls (15 locations)
2. Universities and colleges (ten locations)
3. Hospitals (six locations)
4. Commercial airports (three locations)
5. Regional recreation facilities (one location)
6. Military installations (two locations)

To handle special generators, the trip generation model first applies the trip attraction
rates from Table 3 to the employment from these generators; the model user must then
directly input any additional trips associated with special generators to each trip purpose.

External station data is added by the model user to the “OTHER” trip purpose category.
The projected station volumes take into account trends both within and external to the
metropolitan area.

Trip Balancing. The trip generation model goes through a final routine in which trip
productions and attractions are balanced (i.e., normalized) by trip purpose:

l For HBW trips, total person trip productions within each income quartile are
factored so that they equal total person trip attractions within each income quartile.

l For HNW and OTHER trips, total person trip attractions are factored so that they
equal total person trip productions.

l For NHB trips, total person trip attractions are first factored so that they equal total
person trip productions; the original person trip productions in each zone are then
discarded and reset to equal the zone’s NHB attractions.

ZONE AND NETWORK PREPARATION

The data sets known as the Transportation Information System (TIS) contain over 6,000
TSZs, 20,000 roadway link segments, and 14,000 network nodes. A focusing technique
has been developed in which the activity of the entire Dallas-Fort Worth region can be
handled in a manageable and computationally efficient problem size. Two modeling
approaches have been developed:

1. The regional model consists of aggregating the 6,000 TSZs into 600 analysis zones,
with the zones defined so that each one contains approximately the same level of
trip activity in the forecast year. The region’s Regional Transportation Plan, “Mobility
2010,” is based on this approach.
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2. A subarea model may also contain 800 zones, but with a zone structure that in-
creases in size as one gets away from the area of interest. The recent Regional
Arterial Needs Assessment (RANA) project consisted of 12 separate subarea
models, with TSZs defined as analysis zones in each subarea’s area of interest.
For six of these subareas, the mainframe network and zonal data was downloaded
to the microcomputer DOS environment so that the TRANPLAN software package
could be used to perform trip distributions and traffic assignments.

TO prevent unusual highway loading problems, the link level must be matched with the
zone level whenever possible. Special FORTRAN programs have been written to
automate the process of generating a balanced network and zone structure.

TRIP DISTRIBUTION

The trip distribution gravity model uses a “second order” Bessel function as the decay
curve to estimate the number of person trips between each pair of zones for each of the
seven trip purposes. The model uses cumulative minimum travel times between zones:

l For the four HBW trip purposes, link speeds are calculated by multiplying the link’s
free flow speed by a peak-period estimated loaded speed (ELS) factor. The ELS
factor is obtained from a look-up table that varies by functional class, number of
lanes on a roadway, location of the roadway in the region, and the forecast year.

l For the HNW, NHB, and OTHER trip purposes, link speeds are calculated by multi-
plying the link’s estimated free flow speed by an off-peak ELS factor obtained from
a look-up table that is similar to the peak-period table.

l All zone-to-zone travel times include the “terminal” time spent locating a parking
space, paying for parking, and walking from the car to the office; these estimated
times vary by area type and trip end (production versus attraction) and were derived
from the 1984 workplace survey.

Each roadway link’s estimated free flow speed is calculated as (link length) / (total travel
time), in which total travel time is equal to travel time at the speed limit plus total traffic
control delay. Traffic control delay is estimated as follows:

l Intervening controls represent stop delays experienced at an intersection with
streets not coded in the network; each intervening control is assumed to equal 12
seconds of delay.

l End-node intersection control delays are assumed to be 22 seconds at a two-way
stop and 14 seconds at a four-way stop; if a traffic signal is coded, the delay varies
by functional class and area type and ranges from 7-l 5 seconds.
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For each trip purpose, the distribution model is iterated 7-10 times to ensure that the
estimated number of trips received by each zone equals the projected number of trip
attractions.

MODE CHOICE

The mode choice model calibrated in 1988 (based on the 1984 home interview survey
and 1984 on-board transit survey) is a simple multinomial logit model providing various
choice sets for three trip purposes:

HBW - Five modes: drive alone, 2 occupant shared ride, 3+ occupant shared ride,
walk access to transit, and auto access to transit.

HNW - Four modes: drive alone, 2+ occupant shared ride, walk access to transit, and
auto access to transit

NHB -- Three modes: drive alone, 2+ occupant shared ride, and transit.

Model Coefficients. Tables 4, 5 and 6 present the model coefficients and constants used
for each trip purpose. Impedances for HBW trips are based on peak periods, while
impedances for HNW and NHB trips are based on off-peak periods. Four types of
variables are represented:

1. Variables that describe the transportation system, such as times and costs

2. Location-specific variables that capture otherwise unmeasurable effects of travel to
or from certain types of areas, such as the CBD

3. Socioeconomic characteristics of the traveler’s household, such as autos per
person

4. Mode-specific constants for travelers with no restrictions on their choice sets, for
zero-car households (captive to transit-walk access and shared ride modes), and
for managers/self-employed persons (captive to drive alone and shared ride modes)

HOV Assignment. To permit analysis of HOV lane impacts, the HBW mode choice model
can read two sets of highway impedances. One set represents the highway travel times
available to travelers in mixed-flow traffic, while the other represents the reduced travel
times available to travelers with occupancies that qualify for the HOV lanes. The model
assigns the appropriate travel time to each occupancy alternative and computes mode
shares that recognize the impact of HOV time savings.
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TABLE 4

HOME-BASED WORK MODE CHOICE MODEL
COEFFICIENTS AND CONSTANTS
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TABLE 5

HOME-BASED NONWORK MODE CHOICE MODEL
COEFFICIENTS AND CONSTANTS
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TABLE 6

NONHOME-BASED MODE CHOICE MODEL
COEFFICIENTS AND PARAMETERS
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Transit Network Coding. The transit network is coded over the roadway links for those
modes and lines which share the right-of-way with automobiles. Special links are added
for nodes operating on an exclusive right-of-way. A supply-side simulation program pro-
cesses each transit line to approximate actual operating characteristics.

Maximum transit access distances are assumed to be 2.5 miles for walk links and 15.0
miles for auto-access links. A FORTRAN program has been written to automatically gen-
erate up to four walk-to-local links, four walk-to-express links, and four drive-access links
for each origin zone.

TRANSIT ASSIGNMENT

Four separate all-or-nothing assignments of weekday transit production-attraction person
trips are performed:
l HBW walk-access transit trips loaded onto peak-period walk paths
l HBW drive-access transit trips loaded onto peak-period drive paths
• HNW and NHB walk-access transit trips loaded onto off-peak period walk paths
l HNW and NHB drive-access transit trips loaded onto off-peak period drive paths

After trip assignment, a time-of-day post-processing technique computes total peak and
off-peak volumes on each transit link by reallocating the loadings according to the ob-
served regionwide distribution of transit trips by purpose and access mode.

TRAFFIC ASSIGNMENT

The roadway assignment model uses a capacity-restrained incremental procedure to as-
sign origin-destination vehicle trips to the roadway network. The minimum path-building
routine uses a generalized cost equation (based on travel time, distance, and cost
parameters) for the calculation of link impedance. The initial impedance for assignment
purposes is based on free flow (uncongested) speeds. As traffic is loaded onto the links,
the speed is reduced according to a volume-delay relationship and link impedances up-
dated accordingly.

Weekday Assignment. Traffic assignments are generally performed for a weekday period,
since most model validations by NCTCOG are made with weekday counts rather than
peak-hour counts. Although an off-peak roadway network is used, the travel time
estimates for the path-building routine are based on delays associated with peak periods.
Separate volume-delay equations are used for high- and low-capacity facilities, in which
high-capacity facilities (usually freeways) are normally defined as those exceeding 3,400
one-way vehicles per hour.
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The volumedelay equation for high-capacity facilities is:
Delay (in minutes/mile)
= Minimum of [ 0.015 X EXP(5.30 X (hourly volume/hourly capacity)), 601

The volumedelay equation for low-capacity facilities is:
Delay (in minutes/mile)
= Minimum of [ 0.05 X EXP(3.00 X (hourly volume/hourly capacity)), 10]

For the volume-delay equations, weekday link volumes are converted to hourly volumes
using factors of 0.10 for freeway facilities and 0.12 for nonfreeway facilities (factors
ranging from 0.08 to 0.14 have been used in some subarea studies). Hourly capacities
are assumed to represent Level of Service “F" volumes. The capacities vary by functional
class, area type, number of lanes, and divided/undivided designation and are obtained
from the look-up table shown in Table 7.

Peak-Hour Assignment. In addition to using different volumedelay equations and a peak-
period roadway network, the peak-hour assignment process requires the use of a peak-
hour trip table. Peak-hour *distribution factors by time-of-day (morning or afternoon), trip
purpose (HBW, HNW, NHB, and OTHER), and trip orientation (production versus
attraction) are applied to the daily production-attraction person trip tables before the
tables are converted to origin-destination vehicle trip tables. The distribution factors were
obtained from the 1984 home interview survey.

The volume-delay equation for high-capacity facilities is:
Delay (in minutes/mile)
= Minimum of [ 0.015 X EXP(7.00 X (hourly volume/hourly capacity)), 601

The volume-delay equation for low-capacity facilities is:
Delay (in minutes/mile)
= Minimum of [ 0.05 X EXP(4.50 X (hourly volume/hourly capacity)), l0]

PERFORMANCE REPORTS

The travel model process includes various post-processing programs that are used to
summarize traffic and transit assignment results. The PERF report, for example, prints
highway performance summaries by various geographic aggregations of highway links
and zones. Two model applications can be quickly compared in terms of:
l Total trips sent and received;
l Average trip length sent and received;
l Centerline roadway miles by functional class;
l Lane mites by functional class;
l Lane miles at levels of service A, B, C, D, E, or F by functional class;
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TABLE 7

HOURLY SERVICE VOLUME PER LANE
(LEVEL OF SERVICE E)
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l Hourly capacity by functional class;
l Vehicle miles of travel by functional class;
l Vehicle hours of travel by functional class;
l Average free speed and average loaded speed by functional class;
l Vehicle hours of traffic control delay and congestion delay by functional class; and
l Fuel consumption, accidents, and emissions by functional class.
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REQUEST FOR PROPOSALS
TO CONDUCT A TRANSIT ONBOARD SURVEY

FOR THE FORT WORTH TRANSPORTATION AUTHORITY

The North Central Texas Council of Governments (NCTCOG) is requesting written proposals

from consultants to conduct a transit onboard survey of the fixed-route system of the Fort

Worth Transportation Authority (the T). The project will be funded through the NCTCOG

1995-96 Unified Planning Work Program. The consultant’s primary activities will include the

development of survey instruments, the onboard distribution of these instruments to transit

riders, and the processing and analysis of the collected data. Weekday, Saturday, and

Sunday transit passenger activity will be treated as independent units of analysis.

North Central Texas Council of Governments

The North Central Texas Council of Governments was established in 1966 as a voluntary

association of cities, counties, and school districts within the 16-county North Central Texas

Region. Since 1974, NCTCOG has served as the Metropolitan Planning Organization (MPO)

for the North Central Texas area, and provides technical assistance and staff support to the

MPO policy-making structure known as the Regional Transportation Council. In addition,

NCTCOG assists local governments and transportation providers in planning, coordinating,

and implementing transportation decisions.

The Fort Worth Transportation Authority

The Fort Worth Transportation Authority (FVVTA) was created by public referendum by the

voters of Fort Worth, Texas on November 8, 1993, with a sales tax of one-half of one percent

dedicated to supporting public transportation. The City of Lake Worth joined the Authority

in 1991 with the approval of the sales tax, followed by the Cities of Blue Mound and Richland

Hills in 1992. Under the auspices of FWTA, the T operates fixed-route bus service, Mobility



Impaired Transportation Services (MITS), Rideshare services, and other special services in an

area encompassing 276 square miles and a 1990 population of 455,585.

The T has an $18 million annual operating budget and employs approximately 450 people.

The T’s fleet includes 135 buses, 13 minibuses, and 33 paratransit vans, with 56 fixed routes

operating on weekdays. Annual ridership is currently over 5.5 million passenger trips,

including over 200,000 rides for the mobility impaired. Additionally, vanpools and carpools are

formed and sustained from the dynamic Rideshare matching data base of 45,000 people.

Personal vehicles are used in the Rideshare program, except for vans leased to drivers by a

vanpool management firm with which the T coordinates services for commuters.

Background and Project Description

In 1991, a consultant was retained by NCTCOG to conduct four travel surveys for the T:

1. Onboard travel survey of local (fixed-route) bus service

2. Onboard travel survey of Airporter service

3. Travel survey of vanpool users

4. Survey of MITS passengers

Details regarding the 1991 survey of local fixed-route bus service are as follows:

1. Following a one-day pretest on April 19, 1991 (eleven bus trips on four routes), the
onboard data collection for the main survey took place from May 6 to May 24, 1991.

2. The data collection covered a sample of 445 bus trips on weekdays, Saturdays, and
Sundays. Five express routes were sampled individually, as were the special routes to
Bell Helicopter and General Dynamics. All remaining routes were sampled as a group.

3. A self-completion, bilingual survey instrument was used to collect trip data, socio-
economic data, and attitudinal data from a sample of transit riders. The total number of
survey forms handed out was 5,848. The number of completed returned questionnaires
was 2,929, which translates into a 50 percent response rate.

4. The geocodable sample data was then factored by route (or route group), direction,
time of day (6 a.m. to 9 a.m., 9 a.m. to 2 p.m., 2 p.m. to 6 p.m., and 6 p.m. to 9 p.m.),
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and day of week (weekday versus weekend) to expand the data to represent the full
universe of transit riders.

The information gathered from the 1991 surveys allowed the T to review its marketing

strategies and determine which approaches were the most appropriate.

The proposed 1996 onboard transit survey of fixed routes will be much more focused on the

data needed for operational decisions in transit planning and scheduling. The four (4) primary

objectives are as follows:

1. To profile the travel habits of current fixed-route transit riders for use in service planning
and market research.

2. To profile the demographics of current fixed-route transit riders for use in service
planning and market research.

3. To structure the survey instrument to allow for compatibility with previous transit origin-
destination surveys so that trend analyses can be performed.

4. To identify travel patterns of current fixed-route transit riders for use in travel demand
forecasting models.

The consulting work to be done for this project is separate from the transit intercept

recruitments at selected bus stops that will be done as part of the spring 1996 Dallas-Fort

Worth Household Travel Survey.

Scope of Services

Task 1.0 -- Project Administration

A Project Review Committee (PRC), composed of staff selected by NCTCOG and the T, will

review and guide the progress of the consultant on this study. This task provides for

monitoring of the study’s progress (costs, schedules, and milestones) and meetings with the

PRC. Project start-up includes a meeting with the PRC to refine project objectives, finalize a

detailed project work plan, and review existing data. Additional meetings should be held to

present and discuss preliminary and final results with the PRC. To assist the PRC in
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monitoring the survey administration process, the consultant will provide periodic progress

reports.

Task 2.0 - Develop Survey Design and Sampling Plan

The consultant shall develop a survey design and sampling plan that is reflective of the final

budget to be negotiated for the data collection effort. Primary activities include the following:

0 The consultant shall review previous survey methodologies and sample designs.

l The consultant shall review the updated transit route, service, and ridership information
to be provided by the T.

0

0

The consultant shall develop a sampling plan that provides for statistically adequate
coverage of the system by day of week (weekdays, Saturdays, and Sundays), time of
day (before 6 a.m., 6:00 a.m. - 8:59 a.m., 9:00 a.m. - 2:59 p.m., 3:00 p.m. - 5:59 p.m.,
and 6:00 p.m.+), subsystem (local, express, and park-and-ride), route, and direction of
travel. Target confidence levels for routes (or groups of routes) will be established, with
a resulting sampling plan that specifies the number of surveys to be distributed on
weekdays, Saturdays, and Sundays. The sampling plan shall include allowances for
unusable returns, in which a questionnaire is unusable if either trip origin or destination
data is not geocodable.

The consultant shall develop a plan for expansion (factoring) of the data, which may
require an accurate count of passenger boardings while the forms are being distributed.

l Following consultation with the PRC and approval of the design and sampling
methodology, the consultant shall identify driver runs, which are a series of trips
involving one or more routes, to be surveyed.

l The consultant will then assign personnel to specified driver runs for distribution and
collection of surveys. The consultant must also ensure adequate staffing and
supervision to complete all field work.

Task 3.0 - Develop Survey Instrument

The consultant shall develop English and Spanish survey instruments to be administered to

the current users of the fixed-route bus system. The survey shall be self-administered, that is,

a surveyor hands a form to a transit patron who is asked to independently complete the survey

and deposit the completed form in a box on the bus.



A copy of the English and Spanish versions used for the 1991 onboard survey are shown in

Figures 1 and 2. The consultant shall review these forms and recommend appropriate

modifications, additions, or deletions for implementation in the 1996 survey. The high-priority

items include the following:

Initial origin and final destination

Trip purpose at origin and destination

Type of fare payment (not on 1991 form)

Use of mobility aids (not on 1991 form)

Mode of access to and egress from the surveyed transit trip

Frequency of transit usage

Age

Gender

Race/ethnic@

Vehicles available in the person’s household

Household size

Household income

Reason(s) for using transit

Other items for consideration include:

l Availability of a household vehicle (not on 1991 form)

l Rating of bus service

l Space for respondents to comment on the T’s service (not on 1991 form)

l Duration of transit use (not on 1991 form)

l Bus stop boarding location (cross streets)
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l Bus stop alighting location (cross streets)

l Wait time for the bus

l Bus transfer activity

l Possession of a valid driver’s license

Task 4.0 - Conduct Pilot Test Survey

A pilot survey shall be conducted to test the sample design and survey instruments. This test,

with both English and Spanish forms, will show whether the correct questions are being asked

and will give an indication of the response and acceptance of the survey. Following the pilot

test, the consultant will submit a technical memorandum to the PRC detailing results of the

pilot test and make recommendations, if any, for revisions to the survey instruments and/or

sampling plan.

Task 5.0 - Train Survey Personnel

The consultant is responsible for selecting and training all survey personnel. This training shall

include development of a Survey Procedures Manual for personnel on surveying techniques.

The consultant will provide bilingual personnel as needed to distribute the survey

instrument(s).

Task 6.0 - Conduct the Survey

The consultant shall provide the labor necessary to hand out and collect the survey

instruments, as well as conduct simultaneous boarding counts. The consultant shall also

provide adequate supervision, quality control, and monitoring of the data collection effort.

The surveys and boarding counts shall be quickly reviewed to ensure data integrity and an

adequate sample size, and to determine if a re-survey will be necessary. It is anticipated that
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all field work will be done over a one month (or less) period, in accordance with the sampling

plan that will be developed in Task 2.

Table 1 contains a summary of fixed-route transit system information for an average weekday,

Saturday, and Sunday in October of 1995. For cost estimation purposes, the proposer should

assume that the following collections will take place:

l Weekdays: 9,600 forms distributed and 4,800 completed forms returned during
628 bus service hours and 673 bus trips.

l Saturday: 4,800 forms distributed and 2,400 completed forms returned during 297 bus
service hours and 375 bus trips.

l Sunday: 1,700 forms distributed and 850 completed forms returned during 159 bus
service hours and 166 bus trips.

Task 7 - Process and Analyze the Survey Results

The consultant shall be responsible for reviewing, coding, cleaning, and validating the returned

surveys. For cost estimation purposes, the proposer should assume a database of

8,050 records will be developed. Specific activities include the following:

l A Data Processing Manual detailing data editing, processing, and weighting procedures
must be submitted to the PRC for review and approval prior to any data entry activity.

0 The consultant shall provide all origin and destination data to NCTCOG. NCTCOG will
use Desktop Mailer, Arc/Info, and the GDT (Geographic Data Technologies) Dynamap
database to perform automated X-Y geocoding of addresses and cross streets. All
location data not automatically geocoded will be returned to the consultant for manual
geocoding to the X-Y coordinate of the closest cross street. To expedite the
consultant’s manual geocoding process, NCTCOG will provide a database containing all
valid cross streets (and the corresponding X-Y coordinate) in Tarrant County. For cost
estimation purposes, the proposer should assume that 15 percent of all fields with
addresses (street names and numbers) and 40 percent of all fields with cross streets
will need to be manually geocoded.

l The consultant will calculate the overall usable response rate and develop initial
weighted expansion factors.

l A Data Dictionary will be created for all variables included in the survey and the data
analysis process. This document should provide a complete description of each
variable and the variable location within the master file.
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TABLE 1

Fixed-Route Transit System Information For The T
(Estimates, Based on October 1995 Conditions)
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l The consultant shall provide frequency tables for all variables and cross-tabulations of
selected variables.

The quality control procedures for this task should be identified in the proposal.

Task 8 -- Produce the Report and Provide Data in a Computer Format

The consultant will prepare two deliverables: a Survey Results (statistics) report and a Survey

Documentation report. The Survey Results report will detail the findings of the research. The

Survey Documentation report will combine the Survey Procedures Manual, progress reports,

technical memoranda, Data Processing Manual, Data Dictionary, and all related survey

administration documents into a single document.

A reproducible copy of the draft’ Survey Results report and Survey Documentation report shall

be provided to both the T and NCTCOG. Following acceptance by the T and NCTCOG,

twenty (20) copies of each final report must be prepared and delivered to NCTCOG with all

corrections and comments incorporated in the final version. Final reports should be neatly

bound with attractive covers. Federal and State financial assistance must be acknowledged in

the front of the report in the following format:

Prepared in cooperation with the Texas Department of Transportation and the United
States Department of Transportation, Federal Highway Administration and Federal Transit
Administration.

The contents of this report reflect the views of the authors who are responsible for the
opinions, findings, and conclusions presented herein. The contents do not necessarily
reflect the views or policies of the Federal Highway Administration, the Federal Transit
Administration, or the Texas Department of Transportation.

In addition to the 20 copies, each final report will be delivered to NCTCOG as a reproducible

copy and on a microcomputer floppy disk. All data sets will be provided to both NCTCOG and

the T on IBM-compatible diskettes in DBF (dBase Ill+ or FoxPro 2.5) format. All returned

survey forms will become the property of NCTCOG.
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Schedule and Budget

The proposer will develop a schedule of tasks, with completion deadlines for each task. The

consultant’s schedule should assume a Notice to Proceed on April 1, 1996, with all data

collection completed before May 23, 1996. The consultant will be responsible for correcting

any errors found in the data for a period of up to one month following the delivery of the final

microcomputer diskettes.

A budget for this project is not being published. The proposer should prepare a budget based

on the Scope of Services to be performed. To assist the Consultant Selection Committee in

their evaluations, the proposal must identify total costs and manhours for each project task.

Consultant Selection Criteria

The five-member Consultant Selection Committee (two individuals from the T, two individuals

from NCTCOG, and one individual from another agency) will review all proposals and select a

firm it considers qualified to undertake the project. The following criteria will be used to

evaluate the proposals:

1. Project Understanding

2. Scope of Services

3. Project Manager/Staff Qualifications

4. Project Cost

5. Firm Qualifications/Consultant References

6. Study Schedule

25 percent

25 percent

20 percent

15 percent

10 percent

5 percent

The consultant must recognize that a proposal to complete data collection after May 23, 1996

may be considered nonresponsive.
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Other requirements are that the Disadvantaged Business Enterprise (DBE) participation meets

NCTCOG’s 13-percent goal and that an Affirmative Action Plan is included in the Proposal.

If the Consultant Selection Committee decides that interviews will be required before a final

decision can be made, the interviews will take place at NCTCOG offices on March 15, 1996.

Consultants submitting proposals will be notified at the end of the day on March 12, 1996 as to

whether or not an interview has been scheduled. Costs for developing the proposal and costs

attributed to interviews and subsequent contract negotiations are at the proposer’s own

expense and will not be reimbursed by NCTCOG.

Following final negotiations of the work plan and costs satisfactory to NCTCOG, the consultant

will be asked to execute a contract with NCTCOG. A Notice to Proceed will be issued upon

execution of the contract by the NCTCOG Executive Director. NCTCOG reserves the right to

reject any and all proposals, to contract for any or all portions of the project with the selected

consultant(s), or to call in additional firms.

The successful responder(s) to this Request for Proposals must understand that they are

expected to provide qualified personnel to accomplish each portion of the work in this study.

NCTCOG will maintain the right to request the removal of any personnel found, in their opinion,

during the course of work on this project, to be unqualified to perform the work.
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