
APPENDIX J 
2035 SCREENLINE V/C RATIOS.

VEHICLE VOLUME-TO-CAPACITY SCREENLINES

The Seattle Department of Transportation provided existing traffic volumes collected between 2015 
and 2017. Traffic volumes at each location were averaged over all available counts collected to reach 
representative average weekday conditions. Traffic counts from 2012 to 2014 were used if 2015 to 2017 
data were not available for a location. The screenline capacities are the same used in the Seattle 2035 
Comprehensive Plan EIS. Existing screenline results are summarized in Exhibit J–1.

Exhibit J–1 Existing PM Screenline Results
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2035 Screenline V/C Ratios

The arterial volumes for each of the future year alternatives were 
calculated using the difference method. Results are summarized in Table 
A.3.4-2 The capacities of some screenlines are different from the base 
year due to the completion of future roadway projects that add or remove 
capacity (e.g. new lanes, road diets, BRT lanes). Capacity changes were 
based on the roadway capacities set in the travel model. Based on the 
Bicycle Master Plan’s planned cycle track and bicycle lane locations, 
road diets were assumed on the following roadways:

 • 15th Ave NE (NE 117th St–NE 145th St, Pacific Place )

 • Pinehurst Way (Roosevelt Way NE–15th Ave NE)

 • Sand Point Way NE ( NE 65th St–NE 75th St)

 • N 130th St (Linden Ave N–5th Ave NE)

 • Harvard Ave E (E Roanoke St–E Shelby St)

 • Westlake Ave N (Valley St–south of Aurora Ave N)

 • Fairview Ave N ( Valley St–Eastlake Ave E)

 • Eastlake Ave (Stewart St–Fairview Ave)

 • 1st Ave (Roy St–Broad St)

 • Broad St ( Alaskan Way–2nd Ave)

 • Dexter Ave (Mercer St–Denny Way)

 • 5th Ave N ( Roy St–Denny Way, Seneca St–S Jackson St)

 • S Jackson St (20th Ave S–ML King Jr Way S)

Source: Toward a Sustainable Seattle, 2005 Comprehensive Plan; SDOT 2015-2017 Traffic Counts; Fehr & Peers, 2017.
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 • S Dearborn St (7th Ave S to Rainier Ave S)

 • 12th Ave S ( S Dearborn St–E Yesler Way)

 • 15th Ave S ( S Oregon St–S Spokane St)

 • Rainier Ave S (12th Ave S–S Massachusetts St, S McClellan St–ML 
King Jr Way S)

 • ML King Jr Way S (Rainier Ave S–S Norfolk St)

 • Airport Way S (4th Ave–S Norfolk St)

 • East Marginal Way (1st Ave–S 81st Pl)

 • SW Admiral Way (Fairmount Ave SW–Harbor Ave SW)

 • Fauntleroy Way SW ( SW Alaska St–36th Ave SW)

 • 16th Ave SW (SW Roxbury St–SW Avalon Way)

 • Delridge Way SW (SW Andover St–Chelan Ave SW)

 • Olson Pl SW ( SW Roxbury St–S Cloverdale St)

Exhibit J–2 2035 PM Screenline V/C Ratio Results
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TRANSIT DAILY BOARDINGS AND CROWDING

The growth in daily boardings was estimated based on the growth in the 
AM period in the base year and horizon year models. Model results are 
in Exhibit J–3.

Source: Fehr & Peers, 2017.

Exhibit J–3 AM 3-hour Model Transit Boardings Analysis

Source: Fehr & Peers, 2017.
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Fall 2016 transit passenger load data and crowd thresholds were 
provided by King County Metro. Equivalent route data was provided 
for future RapidRide lines. A summary of existing transit crowding is in 
Exhibit J–4.

The forecasted passenger load ratio to crowding threshold is in Exhibit 
J–5 for each 2035 alternative. It is assumed that the crowding threshold 
for all routes is the same as the current C, D, and E RapidRide lines.

Exhibit J–4 Existing AM Period Transit Crowding Ratio

Source: Fehr & Peers, 2017.

Exhibit J–5 2035 AM Period Transit Crowding Ratio

Source: Fehr & Peers, 2017.
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STATE FACILITIES

EXISTING CORRIDOR TRAVEL TIMES

Corridor travel times were estimated using Google Map search results 
for each study corridor during a weekday PM peak hour. Each travel 
time corridor was mapped and the “depart at” time was set to 5:00 PM, 
5:15 PM, 5:30 PM, and 5:45 PM for a Wednesday in March. The lower 
and upper travel times reported by Google were recorded, and the 
travel time was calculated as the average of the minimum times plus 75 
percent of the difference between the minimum and maximum times. This 
methodology accounts for the higher travel times experienced during the 
PM peak hour.

Exhibit J–6 State Facilities AADT and V/C ratios

Source: WSDOT Community Planning Portal; Fehr & Peers, 2017.
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SPEED AND TRAVEL TIME THRESHOLDS

The 2010 Highway Capacity Manual (HCM) defines level of service 
(LOS) thresholds for speed along urban streets. LOS is a concept used 
to describe traffic operations by assigning a letter grade of A through 
F, where A represents free-flow conditions and F represents highly 
congested conditions.

Since speed is the inverse of travel time, these thresholds can be 
communicated in terms of travel time as shown in Exhibit J–7. In simple 
terms, if you are traveling at half the free-flow speed, your travel time will 
be twice that of the free-flow travel time.

FREE-FLOW TRAVEL TIME ADJUSTMENTS

The HCM criteria were developed for segments between intersections, 
rather than including intersections. In general, the corridors used in this 
study span multiple blocks and thus incorporate the delay experienced 
at intersections. Therefore, adjustments to the free-flow travel time were 
made based on the number of signalized intersections to account for the 
number of mid-segment intersections and to more accurately represent 
observed conditions.

Exhibit J–7 LOS Thresholds for Travel Speeds and Travel Time

Source: Highway Capacity Manual 2010, Transportation Research Board.
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THE DIFFERENCE METHOD

To reduce model error, a technique known as the difference method was 
applied for traffic volumes and travel times. Rather than take the direct 
output from the 2035 model, the difference method calculates the growth 
between the base year and 2035 models, and adds that growth to an 
existing count or travel time. For example, assume a road has an existing 
travel time of 1.5 minutes. If the base year model showed a travel time 
of 1.6 minutes and the future year model showed a travel time of 2.0 
minutes, 0.4 minutes would be added to the existing travel time for a 
future expected travel time of 1.9 minutes.

The existing corridor travel times, ratio to free-flow speed, and LOS 
results are in Exhibit J–8. Forecasted 2035 corridor travel times are in 
Exhibit J–9.

Exhibit J–8 Existing Auto Corridor Travel Times

Source: Google Maps, 2017; Fehr & Peers, 2017.
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Exhibit J–9 2035 Auto Corridor Travel Times

Source: Google Maps, 2017; Fehr & Peers, 2017.
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TRAVEL DEMAND MODEL

The City of Seattle updated its travel demand model in 2007 to be 
reflective of the Puget Sound Regional Council’s (PSRC) Regional Travel 
Demand Model, Version 1.00b. The PSRC model has a relatively coarse 
TAZ structure since the model is regional in nature and is focused on 
generating travel forecasts across all of Snohomish, King, Pierce and 
Kitsap Counties. To provide more refined travel forecasts in Seattle, 
the PSRC zones were split as part of the citywide model development 
(Seattle went from 218 zones to 517 zones). The finer TAZ structure 
allows for traffic forecasts to be generated on a denser roadway network, 
improves the estimates of non-auto trips and provides the ability to 
extract turning movement forecasts at key intersections.

The City’s model was initially used for the Seattle Surface and Transit 
Project and the Alaskan Way Viaduct Replacement Project. During the 
course of those projects, a team of consultants updated key aspects of 
the model to improve its performance, including:

 • Arterial speeds

 • Development of a parking cost model

 • Modifications to the trip distribution and mode choice models to better 
reflect active transportation modes

Since that time, Fehr & Peers has used the model on subsequent City of 
Seattle projects including Elliott Bay Seawall Project, South Lake Union 
Height and Density Rezone EIS, University District Urban Design EIS, 
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Seattle Comprehensive Plan EIS, and now the Citywide MHA EIS. With 
each of these projects, the model roadway, transit and non-motorized 
networks were revised to correct errors carried over from the PSRC 
model and to reflect updated conditions (e.g., road diet projects, revised 
transit routing, etc.) as appropriate. Future year assumptions have also 
been reviewed with City staff throughout the course of each project to 
incorporate the latest knowledge of upcoming transportation projects, 
such as the SR 99 Tunnel, the City’s modal master plans and major 
regional projects.

Trip generation rates and mode split output in 12 sample locations 
throughout the City were examined by evaluating TAZ-level trip 
generation by mode and by land use category. The results of the trip 
generation/mode split analysis followed expected trends based on 
research and travel behavior theory. For example, urban centers have 
lower vehicle trip generation and higher bike/pedestrian/transit trip 
generation when compared to less dense areas of the City. Based on the 
analysis, one change was made to apply the Central Business District 
mode choice factors to the Lower Queen Anne area. This adjustment 
increased non-auto mode share to a level that is closer to observed 
conditions. Trip generation rates and mode choice in areas that have had 
recent subarea plans such as South Lake Union and the U District were 
also reviewed and found to be appropriate for this citywide analysis.
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Citywide MHA Modeling Assumptions

Exhibit J–10 summarizes major projects included in each model year.

Sound Transit 3 Assumptions for 2035 Model
 • LINK—Lynnwood TC to Downtown Redmond, Tacoma to Ballard, 

West Seattle to Lynnwood TC. Infill stations at 130th St, S Graham St 
and S Boeing Access Rd were included. Headway is every 6 min in 
AM peak and 10 min in midday.

 • I-405 BRT (Lynnwood to Burien)—Separated lines into Burien–
Bellevue, and Bellevue–Lynnwood with each line operating at 12 min 
headways.

 • SR 522 BRT from Woodinville/UW Bothell to 145th Link Station, 
operating at 12 minutes headways.

Other 2035 Assumptions
 • First Hill streetcar extended to Volunteer Park/Roy Street

 • Center City streetcar implemented from Westlake to King St Station 
on 1st Ave

 • All-day transit-only restrictions on the 3rd Ave Transit Mall extended 
north to Denny

Exhibit J–10 Travel Demand Model Network Assumptions
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Seattle BRT Routes

The 10 BRT routes identified in the amended Seattle Transit Master Plan 
were incorporated into the model. The routes and assumed operating 
headways are below.

Network coding involved modifying lane capacity where BAT lanes or 
transit-only lanes are planned. Assumed network changes that affected 
street capacity are in Exhibit J–12.

Exhibit J–11 Travel Demand Model Network Assumptions

Source: Fehr & Peers, 2017.

Exhibit J–12 Assumed Model Network Capacity Changes

Source: Fehr & Peers, 2017.
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