
































































































































































































































































































































INTRODUCTION

A computer-based travel demand model (MINUTP) was used to simulate existing
travel patterns and forecast future travel patterns for the Eureka area. The travel
demand model simulates p.m. peak hour traffic volumes within the study area for
traditional travel demand forecasting procedures: trip generation, trip distribution
and traffic assignment for each traffic condition. This transportation model is
being used for Humboldt County’s Eureka Area Specific Plan. :

" The model was calibrated for existing traffic conditions, which was determined
through 1989 traffic counts and land use data. The future conditions model used
the existing conditions trip generation rates and distribution patterns and

development of vacant land use parcels. Known future roadway improvements
were also included. o

The following sections outline the model development, model components as well
‘as provide a basic user’s guide. It should be noted that the model is a tool for
determining future travel demand. It is a means for processing large amounts of
data in -an organized manner to indicate shifts in traffic patterns. The model
results should not be accepted as accurate just because the model produced the
numbers; input errors or inaccurate assumptions readily skew the results. The
model results should be accepted after input assumptions, model processes, and
outputs have been reviewed and accepted for reasonableness.
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The study area was broken into 343 traffic zones, a fairly detailed level of analysis
for an area the size of Eureka. The boundaries of the traffic zones were
determined by examining the location of existing and future roads, existing and
future land uses, and other physical barriers such as gullies and sloughs. The
traffic zones contain a description of the type, quantity and location of existing
land development. -

Land Use Inventory

A land use inventory was conducted of the study area based on 1989 aerials of
the study area, Sanborne maps of the City of Eureka area, and Humboldt County
staff detailed review. The purpose of the land use inventory was to develop a
measure of various land use category types by traffic zone. The land uses were
divided into 4 residential and 13 employment-related and other categories. In
preparing the existing conditions land use inventory, an assessment of the
number, size and location of vacant parcels was made. The future land use
inventory was developed based on assuming full development of these vacant
parcels. A summary of existing and future land use inventories is presented in
Table 1. The land use inventory represents an important foundation for the
development of the travel demand model. S :

For Humboldt County’s Eureka Area Specific Plan analysis, four future land use
scenarios were considered: 100 percent buildout, 75 percent buildout, 50
percent buildout and 25 percent buildout of vacant parcels in the Humboldt
County study area.

Trip Generation

The trip generation assumptions developed for the travel demand model are a
critical component of the whole process. The trip generation equations are
developed based on factors derived from empirical data, assumptions relevant to
the study area, and professional judgement. Trip generation assumptions can be
validated by origin-destination (and other travel behavior) surveys, roadway
counts, local trip generation studies and achievement of model calibration.
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Trip Rates

Trip geheration is determined by multiplying the types and quantities of land use
within the traffic zone by a trip generation rate. This yields an estimate of the
number of trip ends produced or attracted by various land uses for various trip
purposes. Residential uses are typically trip producers and commercial and
industrial uses are trip attractors. The purpose of the trip (trip purpose), can be
defined as either home-based work, home-based other (such as shopping or
school trips), and non-home based (such as a trip from work to shopping).

The land use quantities could be acreage, square feet, number of employees,
dwelling units, income levels or any quantity that has some form of trip generation
rate associated with it. Trip generation rates were taken from Trip Generation,
Fourth Edition (Institute of Transportation Engineers, 1987) and from professional
judgement of travel behavior in the Eureka area. A summary of the trip generation
rates applied to the Eureka area are presented in Table2. ‘

Internal-External/External-Internal Travel

Trips originating inside the study area and destined for points within the study
area are referred to as internal-internal trips. Trips originating inside the study
area destined for locations outside are referred to as internal-external trips.
Similarly, trips originating outside destined for location inside the study area are
referred to as external-internal trips. Trip generation estimates account for these
various trip types: internal-internal, internal-external, and external-internal. These
travel pattens were estimated when developing the trip generation equations-for
the travel demand model. Total trip generation was estimated for each land use
designation. Trips were then split into trip purpose by land use designation using
national travel behavior information and modified for local conditions using
professional judgement.

The number of internal trips for each trip purpose for productions and attractions
must be equal in the study area. The remaining trips generated were then split
between internal-external and external-internal trips. Specific assumptions were
made concerning the percentage of internal-external trips, which then affected the
calculation of external-internal trips. The internal-external and external-internal
travel patterns used in the trip generation equations are presented in Table 3.
Total productions change with the various future land use scenarios, leading to
adjustments in attraction internal-external percentage assumptions.
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External-External Trips

Through traffic (or external-external travel) is defined as trips which have both
origins and destinations outside the study area, yet travel through it. Existing
through traffic levels were estimated by calculating the difference between field
counts and the City-only traffic volumes projected by the computer model at the
cordon stations. Future through traffic was determined by factoring the existing
through traffic with a growth rate between 1.4 percent. The future through traffic
growth rate was provided by Caltrans, District 1.

Trip Distribution

A standard gravity distribution model was used to determine the interaction of
travel within and between traffic zones and cordon stations. The trip distribution
phase defines the "interchange" between traffic zones, and includes identification
of where the tnp will begin and end, the trip type, and the trip purpose

The gravity model calculates the interaction of trip purposes and trip types
between traffic zones and is sensitive to travel times between zones and to the
size and type of land uses. Destinations that are close will be more attractxve for
the same trip purpose than destinations that are farther away.

The distribution of internal-external and external-internal trips through the cordon
station is achieved through assigning station weights. The station weight
assigned to any one cordon station represents a proportion of 100 percent, which
was developed based on 1989 traffic counts.

Traffic Assignment

Traffic assignment is the accumulation of traffic on the roadway network between
the productions and attractions. A capacity restraint methodology was used in
assigning the traffic generated by the study area to the street network. Traffic is
assigned to the study area roadway network by increment and as various facilities
approach capacity then traffic is reassigned to less crowded facilities. This is
done with the "MINUTP" model through the assignment of intersection turn
penalties at intersections reaching capacity and some adjustment of link speeds
so that model estimates of facilities travel times represent actual field
observations.




Model Calibration

The model is calibrated by verifying that the simulated volumes for existing
conditions are within ten percent of actual counts. The higher the volume on the
roadway segment, the easier the calibration process. In the calibration phase,
adjustments are made to the trip generation rates, trip distribution assumptions,
and intersection capacities through the use of turn penalties. During the
calibration phase, one must consider that the actual counts may include
variations due to time of year, day of week and time of day. In some cases, due
- to'low volumes on existing roadway segments, available parallel routes, variations
in human behavior and non-typical land uses, the target values can not be met.
Figure 1 presents the actual volumes collected in the field during 1989 by the City
and the County. Table 4 presents a summary of actual counts and model
stimulations for selected important roadway segments.

Future Projections

Once existing conditions are simulated through the development of a calibrated
existing conditions model, future traffic conditions can .be projected. Known
changes to the roadway network and land use data are implemented and the
model is run. The resulting future traffic volume projections are then reviewed and
further network and land use changes are tested until a desired level of traffic
service can. be achieved. This method of trafiic projections assumes no
significant change in existing modes of travel or travel patterns. Future possible
changes in travel patterns and regionial travel behavior are not tested, such as a
reduced use in the single occupant vehicle or the development of a vacant lands
outside the study area, and such changes could affect future traffic projections.
The projected future volumes are presented in Figures 2 through 5.

Description of Conditions Analyzed

Five development conditions were analyzed, thus there are five prefixes to
differentiate between conditions: EURK, EUFU, EU75, EUS0, and EU25. The
EURK prefix represents the 1989 Existing Conditions land use and network
assumptions.” The EUFU prefix represents the 100 percent buildout, EU75
represents 75 percent, EUSO represents 50 percent buildout, and EU25
represents 25 percent buildout of vacant parcels in the study area.




TABLE 4 (continued)
COMPARISON OF ACTUAL VS. MODEL 1989 P.M. PEAK HOUR VOLUMES

1989 MODEL PERCENT
ROADWAY (LOCATION) ACTUAL COUNT VOLUME DIFFERENCE DIFFERENCE
F Street {nr. 14th) 100 50 -50 -50
F Street (nr. Buhne) 106 - 250 150 150.0
F Street (nr. Harris) 450 450 0 0
F Street (-nr>. Campton) 650 250 -40Q 615
H_arris (nr. Fairfield) 600 650 50 8.3
Harris (nr. B Street) 1,000 850 -150 -15
Harris (nr. S Street) 700 650 -50 7.1
Harris (eavst of Harrison) 900 1,%004 ‘ 200 22.2
Henderson (nr. B St;eel) 1,000 ) 806 ‘ -200 -20
Buhne (nr. J Street) 550 600 50 9.1
Wabash (nr. Fairfield) 600 550- -50 8.3
14th Street (nr. H Street) 400 450 50 125
Harrison (nr. Buhne) 900 850 -50 5.6
walnut (nr. Dolbeer) 750 850 100 13.3
Campton (nr. H Street) ' 550 750 ZCO 36.4
Harrick Avenue/Faiméy Drive 700 750 50 71
(E. of Meyers)
Herrick (nr. Elk River Road) 800 750 -50 6.3
- |EIk River Rd (so. of Herrick) 400 300 -100 -25
Walnut (nr. Avalon) 350 300 -50 14.3
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MODEL COMPONENTS

The travel demand model involves the interaction of various input data files.
These files include the job stream, the network coordinate file, the roadway
network, the land use assumptions, the friction factors, and the intersection
penalties. ' )

The input data file names end with .DAT and begin with the same four letter prefix,
in this case EURK. _This four letter prefix changes with each alternative condition
considered. The file names are differentiated by two numbers, or in a few cases
letters, that follow the four letter identification prefix EURK. The input data file

names are provided below.

In addition tb input data files, MINUTP creates data files during the model runs. '
Table 5 presents the various data file names and identifies the file type. Figure 2
from the MINUTP User’s Manual presents a systems flow chart of all the data files.

EURKOO.DAT - the job stream file

The job stream file provides the instructions to the MINUTP model. A copy of the
job streams used in this analysis for all the study conditions are enclosed with this
users manual. ' ' '

The job stream provides all the necessary input assumptions and direction for
which module should be processed in what order. The most important inputs ar
the trip generation and external trip assumptions. Trip generation estimates the
amount and type of travel based on land use information. The external trips are
those trips that pass through the study area at the cordon station.

The Eureka model job stream is set up in a straight forward manner. The
program begins with TRPGEN, NETBLD, PTHBLD, TRPDST, MATBAL, MATRIX,
ASSIGN, and then NETPLT. A more detailed overview of the various MINUTP
model components is provided in the MINUTP Training Session manual by
Comsis Corporation.

Adjustments to the job stream may be warranted if changing trip generation rates,
external trip assumptions or other model processes.



EURKXYF.DAT - the network coordinate file

The network coordinate file provides an X and Y coordinate for each node point.
The coordinates are provided primarily for the purpose of graphically presenting
the network on the screen using NETVUE or by plotter using NETPLT. Node
points are established at every intersection between two or more links.

EURKO7.DAT - the network link file

The roadway. network includes all major facilities such as freeways, major
arterials, minor arterials, and key collector streets. This network link file provides
the characteristics of each link, which represents either a street segment or
centroid connector formed by two node points. The network files include
information on the links, capacity (vehicles per lane per hour), average travel
speeds (miles per hour), length (miles), originating node (A), destination node (B),
number of lanes in one direction and if the link is one way or two way. ’

EURKOS.DAT - the land use file

The land use file provides the inventory by traffic zone of all the production (1XX)
and attraction (2XX) categories in an ASCII file format. In the Eureka area model,
there are 4 types of production uses and 13 attraction uses. Special generators
(3XX) follow the productions and attractions. The cordon station weights (4XX)
are located at the end of the land use file. These station weights represents the
relative attractiveness of each cordon station for internal-external trips.

EURKO09.DAT - the friction factor file

Friction factors are established for each trip purpose. The factors represent the
probability of a trip given a certain travel time. The probability curves are
generally defined so that trips with shorter travel times are more attractive than
trips with longer travel times. Each trip purpose has a difference probability curve
such that long home-work trips are more likely than home-shop or home-other
trip purposes. -



TABLE S
MINUTP DATAFILES

FILE NAME

FILE TYPE

LODI00.DAT .

LOD107.DAT
LODI08.DAT
LODI09.DAT

LODIXYF.DAT
LODIPEN.DAT

INUTE GENERATED

LODI10.DAT
LODI11.DAT
LODI12.DAT
LODI15.DAT
LOD!16.DAT
LODI17.DAT
LODI18.DAT
LODI19.DAT
LODI14.DAT
LODI20.DAT
LODI21.DAT

LODI21T.DAT

Job stream

Network link data

Land use data

Friction factors

Network node coordinates
Intersection penalty file -

Productions and attractions (TRPGEN) 4

Travel times (PTHBLD) -

Internal production and attraction tnp table by purpose (TRPDST)
Home-work origins and destinations (MATBAL)
Home-other origins and destinations (MATBAL)
Non-home-based origins and destinations (MATBAL)
Internal-external origins and destinations (MATBAL)
External-internal origins and destinations (MATBAL)
Total trip table, origins-destinations (MATRIX)

Road network (NETBLD)

Loaded network (ASSIGN)

Intersection turning movements (ASSIGN)
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EURKPEN.DAT - the intersection penalty file

The intersection penalty file was generated for this model to provide intersection
turn penalties as a turning movement capacity is being approached. As an
intersection turning movement capacity is approached, delays are assigned to
that turning movement. TJKM generates the turn penalty file using the TUKM V/C
Intersection Capacity Analysis and VCPENGEN software. _




HOW TO RUN THE MODEL

This section provides a brief description of how to actually run the model and
make minor changes. This discussion assumes the user has some knowledge of
microcomputers, including the DOS operating system a word processxng
software, and general computer etiquette.

The input data files for each scenario are stored in separate directories (a "file
drawer"). -To run the MINUTP model for a specific scenario, one must be located
in the appropriate computer directory. The directory names for this model are the
same as the development condition four letter prefixes (EURK and EUFU). The
DOS command "CD" can be used to enter a directory (e.g. CD C:\EURK). If you
want to create a new directory to test a new alternative, use the DOS command
MD (e.g. MD EUXX).

.Once you are located in the correct dlrectory and have made all the desired mput'

file modifications, you are ready to run the model. Type "MINUTP" at a DOS

- prompt and you will bring up the MINUTP program control screen. You can use

the arrows to move to any of the fields, or press <Enter> to accept the current

value. Always press <Enter> after you have typed in a new value The followxng _

parameters appear on the screen:

LIBRARY DRIVE: refers to the Iocat;on of the MINUTP program files.
INPUT: refers to the name of the jobstream file (EURK100.DAT).

OUTPUT: refers to where you want computer output (DSK = .prn files.

on hard disk, CON = computer console screen, PRN = directly to
printer), choose DSK.

*  DATA FILE PREFIX: the four letter prefix of the condition being

analyzed (EURK or EUFU).

ID: brief identification of condition being analyzed.

ZONES: 343 (or appropriate number of zones).

NODES: 1105 (or appropriate number of nodes).

ERROR LEVEL: 7 (the highest error tolerance).

BEGINNING PAGE NUMBER: 1

LINES/PAGE: 58

* ¥ ¥ * ¥ %

When all the values on the screen are acceptable, press <Enter> at the end of
the setup program and the model will begin to run.

10



Modifying the Network

The network files can be modified using NETVUE, MINUTP’s network graphics
module. NETVUE allows screen editing, display and analysis feature. The
EURKO7.DAT and EURKXYF.DAT files specifically can be modified in NETVUE.
Remember to save the file changes before quitting from the NETVUE module. An
overview of the various NETVUE components are provided in the MINUTP
Training Session manual. :

Netvue is a useful tool for viewing link characteristics such as volume, speeds,
number of lanes, etc. Use the ZOOM capability under VIEW in the menu to focus
on a specific location in the network. Once you have located an area where you
desire modifications, use the <esc> and arrows to move up and down the menu
tree to locate the desired command (e.g. EDIT in LINK).

Modifying the Land Use File

Changes to the land use file are usually made when analyzing the impaét of a

specific development proposal. For this study, aggregate trip generation rates
were applied to general plan land use designations. As specific development
proposals arise with amendments to the general plan, then a traffic analysis will
need to be prepared. ' - ‘ -

The traffic zone and model land use assumptions for the proposal will need to be

identified. New land use assumptions can be inserted in the land use file
(EURK08.DAT). The land use file can be modified in a regular word processing
package that will read and save an ASCII file. The traffic zones are identified
along the left hand column, with the first number being either 1 or 2 before the
zone number (1 = productions, 2 = attractions). The land use data is presented
in units defined in the job stream file. The columns of land use data are int he
same order as represented in the job stream file. Once the land use file has been
modified and saved, the MINUTP model can be run as explained above. ‘

11




Other Possible Manipulations

Eictractlng Intersection Turning Movements

Intersection turning movement volumes can be extracted from the EURK21T.DAT
file in TIKM’s V/C Intersection Capacity (V/C) sofiware. V/C intersection and
volume files are needed to read the EURK21T.DAT file. Model generated
intersection turning movement volumes provide a general indication of travel
demand at an intersection. Volume projections should be reviewed for
reasonableness and ad]usted if determined appropriate.

Plotting/Viewing Output

Output can be viewed on the screen using NETVUE (as mentioned above) or by
plotter using NETPLT. A sample NETPLT setup is located in the jobstream file.

‘This setup plots the whole study area network and posts volumes on roadway

segments.

Adjusting Trip Generation Rates, X-X Trips or Cordon Station Weights

Trip rates, external-external (X-X) trips and cordon station weights are input
assumptions that can be adjusted. All of these assumptions were developed
during the calibration phase of the existing condmons model, and adjusted for
future conditions where appropriate.

The trip generation assumptions are set up in an EXCEL spreadsheset,
TRIPGEN.XLS. Changes can be made in this spreadsheet in the trip generation
rates, land use assumptions, or trip purpose split assumptions. The spreadsheet

automatically adjusts the MINUTP PROQ and ATTR factors and internal-external .

percentage rates used in the jobstream file under the TRPGEN module using a
word processing package.

X-X trip assumptions are in the job stream file under the MATRIX module. The
MOD statement indicates the volume of trips to enter the model at cordon station
" and exit at cordon station *j*. These assumptions can be modified using a word
processing package.

12



IERE SRR B

Cordon station weight assumptions are used by MINUTP for distributing the
internal-external trips. These station weights are located in the land use file
(EURK08.DAT) at the bottom of the file. The weights are relative to each other on
a scale of 100 percent. These assumptions can be modified using a word

processing package.
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APPENDIX B

GEOLOGIC HAZARD
LAND USE MATRIX




GEOLOGIC HAZARDS LAND USE MATRIX
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STANDARDS

1. Require geologic reports according to the Geologic Hazards Land
Use Matrix as follows:

A. R1 Report Requirements:

1.

A preliminary engineering geologic report and a preliminary
soils engineering report shall be prepared for the classes of
development and hazard areas indicated by "R1" in the Geologic
Hazards Land Use Matrix.

The preliminary engineering geologic report shall be prepared
by a certified engineering geologist and shall provide a
geological reconnaissance and evaluation of the project site
and surrounding terrain. The preliminary report shall
identify areas or issues which either do or do not require
further engineering geologic and/or soils engineering evaluation.

The preliminary soil engineering report shall describe the
nature of the subsurface soils and any soil conditions which
would affect the design and/or layout of the proposed
development. The report shall include the locations and logs
of any test borings and percolation test results if on-site
sewage disposal is proposed. The report shall recommend
areas or issues of concern which require additional engineering
or geologic evaluation.

The additional information that is recommended by the
preliminary reports shall be provided or the proposed
development shall be modified to avoid the identified areas
of potential instability. The proposed development shall be
sited and designed in accordance with the recommendations of
the reports in order to minimize risk to life and property on
the project site and for any other affected properties.

B. R2 Report Requirements

NOTE:

A report prepared by a registered geologist is required in the fault

rupture Special Studies Zone unless waived pursuant to the Alquist-Priolo

Act.

1.

A preliminary engineering geologic report and a preliminary
soils engineering report shall be prepared for the classes of
development and hazard areas indicated by "R2" in the Geologic
Hazards Land Use Matrix. These reports shall be prepared by
either a registered geologist or a registered civil engineer
experienced and knowledgeable in the practice of soil
engineering. These reports shall provide a geologiec
reconnaissance and evaluation of the project site and surrounding
terrain. (Res. 85-126, 12/17/85) "



































































































