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Employment Forecasts 
Employment growth can be characterized by the following: 

� Strong growth in Manufacturing, Wholesale, and Retail jobs, all above 100 percent total 
growth over 24 years with moderate growth in the other employment categories.   

� The greatest increase in the density and number of new employees will likely occur in the 
southern portion of the City of Port Townsend along Sims Way (SR 20), Water Street, 
and along Discovery Road between Jacob Miller Road and Sheridan Street. The growth 
along Sims Way and Water Street will be concentrated mainly in the existing downtown 
core, the land around the southwestern portion of Discovery Bay Road and Howard 
Street, and the southern end of Sheridan Street. 

� A significant increase in Manufacturing employment is projected where the existing paper 
mill is located, on the vacant land between the Glen Cove light industrial/commercial area 
and the city boundary, and on the Jefferson County International Airport property in the 
Four Corners area.   

� Only small amounts of employment growth are forecast for areas outside of Port 
Townsend, the Port Hadlock UGA, and the Port Ludlow MPR. 

External Growth 
Growth occurring external to the model was also accounted for by increased traffic on 
external connectors to the model. Growth on external connectors was determined with the 
help of historical growth data on state highways provided by the Washington State 
Department of Transportation (WSDOT).  Ferry traffic was estimated to represent the peak 
off-loading capacity for the vessel most likely to be in service in the year 2031 as planned for 
by the Washington State Ferry System report for the Port Townsend-Keystone ferry route. 
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Trip Generation 
The trip generation process is used to convert the land use/socio-economic data into vehicle 
trips and estimate the number of trips per TAZ. The trip rate parameters can be adjusted to 
allow the model to better reflect existing conditions as part of the calibration/validation 
process. A simple trip generation methodology was applied to estimate the number of PM 
Peak Hour trips for each TAZ in the Quimper Peninsula Model. Trip generation rates were 
adjusted in an Excel spreadsheet for the 2007 base year and 2031 horizon year and were 
input directly into the VISUM model. 

Trip Rates 
Exhibit 9 contains the trip rates that were used in the 2007 and 2031 Quimper Peninsula 
Model.  The trip rate calibration process began with the 2006 Port Townsend Model.  Rates 
were created for SFDU, Retail, and Office land uses outside of Port Townsend to differentiate 
between travel patterns of people in a more urban area compared to people in a more rural 
area.

Exhibit 9 Weekday PM Peak Hour Rates1

Land Use Category Units 
Rates

(Trips per unit) 
Percent
Origins 

Percent
Destinations 

SFDU Dwelling Units 0.80 40 % 60 % 

CntySFDU Dwelling Units 0.62 40 %  60 % 

MFDU Dwelling Units 0.55 40 % 60 % 

RetireDU Dwelling Units 0.30 50 % 50 % 

NRC Employees 0.48 98 % 2 % 

Manuf Employees 0.48 98 % 2 % 

CTU Employees 0.72 98 % 2 % 

Whole Employees 0.62 98 % 2 % 

Retail-High Employees 2.00 21 % 79 % 

Retail-Low Employees 1.30 21 %  79 % 

CntyRetail Employees 2.00 30 %  70 % 

FIRE Employees 0.72 98 % 2 % 

Edu Employees 1.12 50 % 50 % 

Med Employees 0.49 90 % 10 % 

Office/Other Employees 0.92 98 % 2 % 

CntyOffice Employees 0.65 98 %  2 % 

GOV Employees 0.52 98 %  2 % 

Motel Rooms 0.52 50 %  50 % 

1. Trip rates based on Trip Generation, Seventh Edition, Institute of Transportation Engineers, 2003. Adjusted during model 
calibration to better replicate travel patterns and traffic counts within the study area. 

The trip generation process estimates origins and destinations within each TAZ. For a PM 
Peak Hour trip model, origins are normally associated with employment, since they 
correspond to where almost all PM Peak Hour trips begin.  Destinations are normally 
associated with households because this is where PM Peak Hour trips are usually directed. 

The PM Peak Hour for the Quimper Peninsula Model falls between 4:15 pm and 5:15 pm 
which corresponds to the peak hour of a majority of the intersection counts used to calibrate 
the model.  Most of the intersections that do not have a peak hour between 4:15 pm and 5:15 
pm have a peak hour that starts within 15 minutes before or after 4:15 pm. 
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Trip Types 
Trips generated by each TAZ are also classified by a distinct trip type, or the general purpose 
of the trip. Within the Quimper Peninsula Model there are five primary trip types:  

� Home to Work (HW): A vehicle trip that has an origin at a place of residence and 
a destination at a place of work. 

� Home to Other (HO): A vehicle trip that has an origin at a place of residence and 
a destination at a non-work location such as a trip from a home to a restaurant or 
store for non-work purposes. 

� Non Home-Based (NHB): A vehicle trip has neither an origin nor destination at a 
place of residence but may have an origin or destination at any other 
combination of land use types. 

� Work to Home (WH): A vehicle trip that has an origin at a place of work and a 
destination at a place of residence. 

� Other to Home (OH):  A vehicle trip that has an origin at a non-work location and 
a destination at a place of residence. 

The trip rates used to estimate weekday PM Peak Hour vehicle trips by trip type are shown in  
Exhibit 10. 

 Exhibit 10 Weekday Daily Trip Rates by Trip Type 
HW WH HO OH NHB 

Land Use Code1
O2 D3 O D O D O D O D 

SFDU 0.01 0.00 0.00 0.37 0.22 0.00 0.00 0.11 0.09 0.00 

CntySFDU 0.01 0.00 0.00 0.25 0.17 0.00 0.00 0.07 0.07 0.05 

MFDU 0.02 0.00 0.00 0.25 0.19 0.00 0.00 0.08 0.01 0.00 

RetireDU 0.00 0.00 0.00 0.09 0.14 0.00 0.00 0.06 0.01 0.00 

NRC 0.00 0.00 0.42 0.00 0.00 0.00 0.04 0.00 0.01 0.01 

Manuf 0.00 0.00 0.38 0.00 0.00 0.00 0.06 0.00 0.04 0.01 

CTU 0.00 0.00 0.56 0.00 0.00 0.00 0.08 0.00 0.06 0.01 

Whole 0.00 0.00 0.44 0.00 0.00 0.00 0.14 0.00 0.03 0.01 

Retail-High 0.00 0.08 0.11 0.00 0.00 1.17 0.29 0.00 0.03 0.33 

Retail-Low 0.00 0.05 0.07 0.00 0.00 0.76 0.19 0.00 0.02 0.22 

CntyRetail 0.00 0.01 0.09 0.00 0.00 1.15 0.20 0.00 0.31 0.24 

FIRE 0.00 0.00 0.53 0.00 0.00 0.00 0.07 0.00 0.11 0.01 

Edu 0.00 0.04 0.45 0.00 0.00 0.16 0.08 0.00 0.03 0.35 

Med 0.00 0.00 0.33 0.00 0.00 0.02 0.08 0.00 0.03 0.03 

Office/Other 0.00 0.00 0.77 0.00 0.00 0.01 0.09 0.00 0.05 0.01 

CntyOffice 0.00 0.00 0.61 0.00 0.00 0.00 0.03 0.00 0.00 0.01 

GOV 0.00 0.00 0.36 0.00 0.00 0.00 0.12 0.00 0.04 0.01 

Motel 0.00 0.02 0.13 0.00 0.00 0.13 0.10 0.00 0.03 0.11 

1. See land use categories in Exhibit 6.  

2. Rates for trip origins 

3. Rates for trip destinations 
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Trip Balancing 
For each of the trip purposes, the total number of origins were balanced to the total number 
of destinations. The destinations within a PM Peak Hour model for the Home-Based Work 
and Home-Based Other trip purposes are generally linked to household information. 
Estimating the number of households is usually more accurate than estimating the number of 
jobs or employees. Subsequently, the trip generation values were balanced to the home end 
of the trip. 

External TAZ Trip Generation 
Trips for external TAZs (TAZs numbered 700-705) were estimated from existing traffic counts 
and future forecasted traffic volumes. These trips were then separated into two groups: trips 
associated with other external TAZs, commonly classified as external-to-external (XX) trips; 
and trips associated with study area TAZs classified as internal-to-external (IX) and external-
to-internal (XI) trips.  Exhibit 11 lists the number of IX/XI and XX trips for the external TAZs in 
the Quimper Peninsula Model for the year 2007 and the year 2031. 

Exhibit 11 2006 and 2026 External TAZ Trip Generation 
External – 

Internal Trips 
(IX/XI)

External – 
External Trips 

(XX)
Zone Location X-I I-X From To 

Total 
Origins1

Total 
Destinations2

Average 
Annual 

Growth Rate3

2007 External Trip Generation 

700 Ferry 78 45 52 73 130 118 --- 

701 Marrowstone Island 74 33 46 82 120 115 --- 

702 Hood Canal Bridge 426 339 343 217 769 556 --- 

703 Center Roadway 50 106 60 60 110 166 --- 

704 Highway 101 South Entrance 10 44 64 157 74 201 --- 

705 Highway 101 North Entrance 87 152 364 340 451 492 --- 

2031 External Trip Generation 
700 Ferry 78 50 52 80 130 130 --- 

701 Marrowstone Island 83 37 52 92 135 130 0.50 % 

702 Hood Canal Bridge 685 518 552 376 1,237 894 2.09 % 

703 Center Roadway 63 135 76 76 140 211 1.49 % 

704 Highway 101 South Entrance 13 56 81 199 94 255 1.00 % 

705 Highway 101 North Entrance 140 217 585 574 725 791 2.00 %   

1. Origins = X-I + XX From 

2. Destinations = I-X + XX To 

3. The average annual growth rate represents the growth rate of the sum of the total origins and destinations between  

    2007 and 2031.  No growth rate was applied to the ferry terminal as the vessel capacity anticipated for 2031 was used  

    as the total origins and destinations allowed during the PM Peak Hour.  All of the growth rates are based on WSDOT  

    historical growth data. 

The Quimper Peninsula Model contains one XX trip type that accounts for external trips from 
the Port Townsend/Keystone ferry terminal to locations outside city limits. The total number of 
trips to and from the ferry was provided by WSDOT and accounts for the seasonal summer 
peak travel period. The percentage of origin and destination ferry trips that were XX in nature 
came from the Washington State Ferry 1999 Travel Survey Analysis and Results Report
Table 15-3.  
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Trip Distribution and Assignment 
The trip distribution and assignment of the Quimper Peninsula Model was performed by 
procedures inherent to VISUM and using parameters that were calibrated to represent 
conditions prevalent in Jefferson County. 

Trip Distribution 
The Quimper Peninsula Model applies the VISUM software’s “gravity” model to distribute the 
PM Peak Hour trips between TAZs. The travel forecasting gravity model is built on Isaac 
Newton’s theory that, all else being equal, the attraction between two masses will be 
proportional to the size of the masses and inversely proportional to the distance between the 
masses. In a travel forecasting model, the number of trips in a TAZ (for a trip purpose) is 
used to reflect the size of the mass, and a combination of travel time and distance is used to 
represent the distance factor in the gravity model.  For trip distributions between external 
zones and stations an External to External trip table is applied during trip assignment. 

The trip distribution model contains parameters that adjust the relationship between travel 
time and distance based on trip purpose. The Quimper Peninsula Model uses the TModel 
Utility Function to calculate travel time using the coefficient values listed in Exhibit 12.  During 
Trip Distribution, a separate trip table is constructed for each trip purpose. 

Exhibit 12 Trip Distribution Equation and Parameters 

TModel Parameters1

Trip Type a b c 
Work-to-Home -0.75 0.8 80 

Home-to-Work -0.75 1.8 100 

Home-to-Other -0.75 2.9 180 

Other-to-Home -0.75 2.9 200 

Non-Home Based -0.75 2.5 300 

1. TModel Distribution Equation = 1/(U
b
 + c U

a
)

Trip Assignment 
A trip assignment is performed using the trip matrices constructed as part of the trip 
generation and distribution phases. A multi-equilibrium assignment is used to assign the 
vehicle trips to the model roadway network. Three initial assignment iterations are used to 
load 33 percent, 33 percent, and 34 percent of the total vehicle trips onto the model roadway 
network in each incremental step, respectively.  Termination of the iterations was also 
allowed if the maximum relative gap of 0.01 was met or a maximum of 20 network balancing 
iterations occured. 
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Validation and Calibration Results 
Before the model is used to estimate future traffic volumes and travel patterns, the trip 
distribution results are validated and trip assignments are calibrated based on existing data. 
The validation process involves comparing the trip distribution results of the study area to 
what is generally known of the area. The relative distribution of trips between zones is 
reviewed to verify that the model is distributing trips appropriately and that the overall lengths 
of trips are reasonable. The calibration process consists of comparing model travel 
assignments for the base year to actual traffic volumes and data on travel patterns. The 
calibration process consists of three primary parts: trip generation (discussed previously), 
screen line analysis, and link volume analysis. 

Screen Line Analysis 
Screen lines were defined to facilitate comparison of model volumes versus actual counts 
across several roadways serving similar travel patterns.  Exhibit 13 summarizes the 
comparison of traffic counts to model volumes at each screen line including the percent 
difference between counts and model volumes.  Exhibit 14 illustrates the five major screen 
lines created to calibrate the Quimper Peninsula Model to the 2007 base year. The allowable 
percentage deviation from actual counts depends on the volume of the actual traffic counts. 
The higher the actual traffic volumes, the lower the percent deviation allowed, per Highway 
Traffic Data for Urbanized Area Project Planning and Design (NHCRP 255, TRB, Dec. 1982. 
pg. 49).  The maximum allowable deviation for the Quimper Peninsula Model screen lines is 
50 percent. 

Exhibit 13 2007 Quimper Peninsula Model Screen Lines 

Map ID Screen Line Location Traffic Counts Model Volumes Percent Difference 

IN
(EB/NB)

OUT
(WB/SB) 

IN
(EB/NB)

OUT
(WB/SB) 

IN
(EB/NB) 

OUT
(WB/SB) 

1 West Port Townsend 969 1,417 1,050 1,350 -8 % 5 % 

2 McPherson Street 823 1,100 840 1,045 -2 % 5 % 

3 Sheridan Street 1,167 1,110 1,055 1,185 11 % -6 % 

4 Hastings Avenue 903 650 791 645 14 % 1 % 

5 San Juan Avenue 1,231 1,287 1,095 1,215 12 % 6 % 

6 Port Hadlock UGA 2,202 2,032 2,410 2,415 -9 % -16 % 

7 Four Corners 777 1,025 855 1,100 -9 % -7 % 
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Exhibit 14

Legend
Model Screen Lines

1 - West Port Townsend

2 - McPherson Street

3 - Sheridan Street

4 - Hastings Avenue

5 - San Juan Avenue

6 - Port Hadlock UGA

7 - Four Corners

Model Screen Lines

Quimper Peninsula Model Documentation
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All of the variances in volumes at city screen lines fall within the allowable deviation based on 
NHCRP 255. The largest percentage difference in the model screen lines is found in the Port 
Hadlock UGA screen line. Model volumes flowing out of the Port Hadlock UGA screen line 
are 16 percent lower than the actual traffic counts and the volumes flowing into the Port 
Hadlock UGA screen line are 9 percent lower than the traffic counts.  

The percent differences are very reasonable for Port Hadlock UGA where the primary trip 
generator is residential dwelling units. It is also important to note that because the traffic 
volumes in the model are so low each percent difference represents tens of vehicles out of 
thousands and the relative impact that would be noticed in real world conditions is not as 
large as it would be if the traffic volumes were in the high thousands or tens of thousands.  
Therefore, the degree of accuracy of the Quimper Peninsula Model is well within acceptable 
limits.  However, for detailed intersection capacity analysis, additional adjustments will be 
made to account for these differences. Generally, the screen line analysis indicates that 
overall traffic generation and travel distribution patterns reasonably reflect existing conditions 
in the study area.  

Link Volume Analysis 
Another measure of model calibration is the analysis of roadway link volumes. This process 
compares roadway model volume outputs to actual traffic counts, by direction, for all 
locations where actual counts are provided.  Exhibit 15 contains the output of key statistical 
analysis parameters for the calibrated model including the coefficient of determination, or R

2

value, and the percent root mean square error (%RMSE). 

Exhibit 15 Statistical Analysis of Calibrated Data 

R2 %RMSE 

0.94 23 

The R
2
 value represents the “goodness of fit,” indicating how well the model output matches 

the actual traffic counts. The R
2
 value also represents the likelihood that the correlation 

between the traffic counts and the model output could have occurred randomly or by chance. 
The closer the R

2
 value is to 1.00 the less likely it is that the correlation between data sets 

occurred randomly and the more likely it is that relationship between the data is strong. An R
2

value of 0.88 or higher is considered acceptable in the industry according to Federal Highway 
Administration (FHWA) guidelines. The overall R

2
 value for the Quimper Peninsula Model is 

0.94.

The %RMSE measures the deviation between the model volumes and the actual traffic 
counts. The greater the %RMSE, the greater the deviation between the model volumes and 
the actual traffic counts. It is recommended that the %RMSE value for a model be 40 percent 
or less. The %RMSE of the Quimper Peninsula Model is approximately 23 percent. 
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2031 Baseline Model 
After the calibration process was completed and determined to be within acceptable 
parameters, the model was used to develop a baseline 2031 traffic forecast. The baseline 
model was used to determine where future operational and capacity deficiencies were likely 
to occur based on the assumed land use growth.  Exhibit 16 lists the model network changes 
that represent the 2031 Baseline condition.  All of the 2031 Baseline improvements were 
made in the City of Port Townsend based on Port Townsend’s Draft Transportation 
Functional Plan.  WSDOT or Jefferson County does not have significant capacity 
improvements planned outside of Port Townsend at this point.  Relevant and available Hood 
Canal Bridge and Washington State Ferry studies were also reviewed for potential traffic 
impacts that would affect the Quimper Peninsula Model and will continue to be considered as 
future alternative analyses are conducted. 

Exhibit 16 2031 Baseline Model Network Changes1

Project Limits Description 

Howard Street Sims Way to 35
th
 Street Extend Howard Street from Sims Way to 35

th
 Street. The new 

roadway will be classified as an Urban Minor street. 

Umatilla Avenue Existing terminus to  
35

th
 Street 

Construct Urban Collector between the existing western 
terminus of Umatilla Avenue and the eastern terminus of 35

th

Street.

Howard Street /  
Sims Way 

Intersection Construct roundabout at the intersection of Howard Street 
and Sims Way as part of the extension of Howard Street. 

McPherson Street /  
Sims Way  

Intersection Limit access to right-in and right-out by prohibiting left-turns. 

Thomas Street /  
Sims Way  

Intersection Construct roundabout at the intersection of Thomas Street 
and Sims Way. 

Sheridan Street /  
Sims Way  

Intersection Install traffic signal at the intersection of Sheridan Street and 
Sims Way. 

Howard Street / 
Discovery Road  

Intersection Construct roundabout at the intersection of Howard Street 
and Discovery Road as part of the extension of Howard 
Street.

Sheridan Street /  
Discovery Road  

Intersection Install traffic signal at the intersection of Sheridan Street and 
Discovery Road. 

Kearney Street /  
Blaine Street

Intersection Install All-Way Stop at the intersection of Kearney Street and 
Blaine Street. 

Discovery Road  Sims Way to  
Sheridan Street 

Reclassify Discovery Road from Rural Minor to Urban Minor. 

Hastings Avenue Howard Street to  
Sheridan Street 

Reclassify Hastings Avenue from Rural Minor to Urban 
Minor.

1. Based on input from City staff.  

Baseline Model Results 
The completion of the Howard Street corridor and the traffic control improvements along 
Upper Sims Way, at Howard, McPherson, and Thomas, will provide the necessary circulation 
for all of the forecast land use increases along Discovery Road.  Appendix A contains model 
plots showing the volume-to-capacity (V/C) ratios and model volume bandwidths for both of 
the years 2007 and 2031.  A comparison of the volume bandwidths and V/C ratios plots 
illustrates the increase in traffic that is expected on SR 20 and SR 19 that will require 
additional intersection and roadway improvements to be completed by 2031.   

The section of state highway that is anticipated to require access management and 
intersection mitigation is the section of SR 19/SR 20 from Four Corners Road to Sheridan 
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Street.  The V/C ratio plot from the 2031 model shows that the volume demand will most 
likely exceed capacity if no improvements are made and all else, such as travel behavior, 
remains equal.  The interchange of trips between the Port Hadlock UGA and Port Townsend 
is one of the primary trip interchanges in the model. The increase in volumes between Four 
Corners Road and Sheridan Street is primarily a result of the housing and employment 
growth both in the Port Hadlock UGA and in the southwestern portion of Port Townsend.   

Although most of the other roads in the model network will experience some increase in 
traffic volumes by the year 2031, few improvements will be required as most of the roadways 
are not nor will be near capacity in the future.  Additional intersection improvements may be 
needed by 2031 and will be identified in a forthcoming traffic operations study. 




