
T-91 NAC Traffic Monitoring Study February 2023 

 

TERMINAL 91 
2022 TRAFFIC MONITORING 

STUDY 
 

Prepared for: 
Port of Seattle 

February 2023 

 
 

Prepared by: 
 
 
 
 
 
 
 

12131 113th Avenue NE, Suite 203 
Kirkland, WA 98034-7120 

Phone: 425-821-3665 
www.transpogroup.com 

 
 
 

1.20177.00 
 
 
 
 
 
 
 
 

© 2023 Transpo Group 

http://www.transpogroup.com/


T-91 NAC Traffic Monitoring Study February 2023 

i 

Table of Contents 

Introduction ................................................................................................................................................. 1 

Short Fill Redevelopment Agreement and the Monitoring Process ...................................................... 1 

Traffic Counts .............................................................................................................................................. 3 
Vehicle Classification Count Locations ...................................................................................................... 3 
2022 Cruise Schedule................................................................................................................................ 5 
Automobile Traffic ...................................................................................................................................... 6 
Truck Traffic ............................................................................................................................................... 9 

Historic Trends .......................................................................................................................................... 10 
Passenger Trends .................................................................................................................................... 10 
Automobile Traffic Trends ........................................................................................................................ 11 
Truck and Bus Traffic Trends .................................................................................................................. 13 

Intersection Level of Service ................................................................................................................... 14 
Trigger Levels .......................................................................................................................................... 14 
Year 2022 Traffic Volumes ...................................................................................................................... 16 
Level of Service Analysis ......................................................................................................................... 23 

Elliott Avenue West / 15th Avenue West Corridor Travel Speeds ....................................................... 25 

Conclusions ............................................................................................................................................... 26 
 

 
Appendices: 
 
Appendix A – Intersection Traffic Counts 
 
Appendix B – Level of Service Definitions 
 
Appendix C – Intersection Operations Level of Service Reports  



T-91 NAC Traffic Monitoring Study February 2023 

ii 

Figures 
Figure 1. Terminal 91 Access Gates & TNC Count Locations ........................................... 3 
Figure 2. Vehicle Classification Breakdown ....................................................................... 4 
Figure 3. Automobile Traffic – AM Peak Period (7:15 – 8:30 AM) ..................................... 6 
Figure 4. Automobile Traffic – PM Peak Period (3:45 – 5:30 PM) ..................................... 7 
Figure 5. Automobile Traffic – Daily (24-Hour Period)........................................................ 7 
Figure 6. Daily Automobile Trips by Access Location ........................................................ 8 
Figure 7. Large Vehicles by Day of Week .......................................................................... 9 
Figure 8. Cruise Ship Passenger Volume Trends ............................................................ 10 
Figure 9. Automobile Trends – AM Peak Period (7:15 – 8:30 AM) .................................. 11 
Figure 10. Automobile Trends – PM Peak Period (3:45 – 5:30 PM) .................................. 11 
Figure 11. Automobile Trends – Daily (24-Hour Period) .................................................... 12 
Figure 12. Truck and Bus Trends – AM Peak Period (7:15 – 8:30 AM) ............................. 13 
Figure 13. Truck and Bus Trends – PM Peak Period (3:45 – 5:30 PM) ............................. 13 
Figure 14. Truck and Bus Trends – Daily (24-Hour Period) ............................................... 14 
Figure 15. Total Traffic Entering Intersection – Without Cruise Activity ............................. 16 
Figure 16. Existing (2018) Peak Hour Traffic Volumes Without Cruise Activity at T-91 ..... 18 
Figure 17. Additional Peak Hour Traffic due to One Cruise at T-91 ................................... 19 
Figure 18. Additional Peak Hour Traffic due to Two Cruises at T-91 ................................. 20 
Figure 19. Peak Hour Traffic Volumes – with One Cruise .................................................. 21 
Figure 20. Peak Hour Traffic Volumes – with Two Cruises ................................................ 22 
Figure 21. Traffic Operations at Elliott Avenue West / Galer Street Flyover Intersection .. 24 
Figure 22. Traffic Operations at Elliott Avenue West / West Mercer Place Intersection .... 24 
Figure 23. Elliott Ave W / 15th Ave W Corridor:  Northbound Travel Speed Comparison . 26 
Figure 24. Elliott Ave W / 15th Ave W Southbound Travel Speed Comparison ................. 26 
 

 
Tables 

Table 1. SFRA Traffic Volume Threshold Criteria ............................................................. 2 
Table 2. Cruise Passengers at Terminal 91 During 2022 Monitoring Survey ................... 5 
Table 3. Automobile Traffic to and from Terminal 91 ........................................................ 6 
Table 4. Vehicles in TNC Lane at Terminal 91 .................................................................. 8 
Table 5. Truck, Bus and Shuttle Volumes to and from Terminal 91.................................. 9 
Table 6. Level of Service Trigger Levels from SFRA ...................................................... 14 
Table 7. Weekday Peak Hour Traffic: Cruise Day vs. Non-Cruise Day -- 2019 .............. 17 
Table 8. Weekday Peak Hour Traffic: Cruise Day vs. Non-Cruise Day – 2022 .............. 23 
 
 

  



T-91 NAC Traffic Monitoring Study February 2023 

 

1 

Introduction 
The purpose of this report is to summarize the 2022 traffic monitoring study conducted for the Port of 
Seattle at Terminal 91. This study has been conducted annually, as originally outlined in the Terminal 91 
Short Fill Redevelopment Agreement (SFRA) between the neighborhood community councils of Magnolia 
and Queen Anne and the Port of Seattle. However, due to the COVID-19 pandemic, the study was not 
conducted for the years 2020 or 2021. The 2022 study was conducted over an eleven-day period from 
Thursday, September 1 through Sunday, September 11, 2022. As part of this study, traffic counts at and 
around Terminal 91 are conducted and an evaluation is performed on the transportation system based on 
the performance measures and thresholds identified in the SFRA. The results of this study are compared 
to each of the annual reports dating back to 2017.  

Short Fill Redevelopment Agreement and the Monitoring 
Process 
The SFRA was established as a method of resolving disputes surrounding the Port’s short fill 
redevelopment of Terminal 91. There were concerns from local residents and neighborhood community 
councils that the Port’s redevelopment would cause significant adverse impacts to the surrounding 
roadway network. The SFRA outlines an annual monitoring program and a set of thresholds for traffic 
volumes and intersection level of service that were agreed upon by the Port and the neighborhood 
community councils. If these thresholds are exceeded, the SFRA states that further intensive review by 
the Port will be required as well as mitigation measures, if deemed necessary.  
 
Key steps within the monitoring program stated in the SFRA are as follows: 
 

• Gates: The Port will obtain daily (24 hour), AM and PM peak period gate counts of trucks and 
autos entering or leaving all Terminal 91 gates for one week each year. Gate counts will be 
reported as trip ends. A trip end is an arrival or a departure. As such, a single vehicle which 
enters and then leaves the terminal will generate two trip ends. 

 

• Intersections: Congestion and delay at intersections are measured in terms of Level of Service 
(LOS) under a system described in the Highway Capacity Manual. Levels of service range from A 
through F, with LOS A representing congestion-free service and LOS F representing jammed 
conditions. The Port will obtain LOS determinations for the peak hours at the following 
intersections once a year:  
 

o Elliott Avenue West and West Galer Street (now the Galer Street flyover) 
o Elliott Avenue West/15th Avenue West and West Garfield Street 
o Elliott Avenue West and West Mercer Place 
o 15th Avenue West and West Dravus Street  
o 20th Avenue West and West Dravus Street  

 
According to industry standard, the methodology to determine level of service has been updated many 
times since the original SFRA agreement was drafted. The original methodology for determining level of 
service was via hand-calculations. Software now allows more accurate measurement of intersection 
operations and vehicle delays, and was used to perform the analysis in this report. Intersection LOS is based 
on the average delay per vehicle traveling through that intersection. Appendix B provides a breakdown of how 
much delay equates to each LOS. For this report, Trafficware’s Synchro software (version 11) was used to 
perform LOS calculations.  
 
Another change that has occurred since the SFRA was created is construction of the Galer Street 
Flyover. The Galer Street Flyover/Elliott Avenue West intersection was evaluated instead of the West 
Galer Street/Elliott Avenue West intersection because the Galer Street Flyover is the new access 
roadway for Terminal 91, and the West Galer Street railroad crossing is closed to vehicle traffic. 
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Additionally, because the Center Gate to Terminal 91 is currently closed, no analysis was performed along 
the Magnolia Bridge.  
 
The SFRA established thresholds for both automobile and truck traffic volumes over three specific time 
periods. The time periods and volume thresholds are summarized in Table 1. The SFRA defines a 75-
minute period for the AM peak and a 105-minute period for the PM peak. This differs from a typical traffic 
analysis, where a 60-minute peak period is used. 
 
 

Table 1. SFRA Traffic Volume Threshold Criteria 

 Time Period Automobiles Trucks 

AM Peak 7:15 – 8:30 A.M. 395 25 

PM Peak 3:45 – 5:30 P.M. 612 48 

Daily 24 hours 3,500 325 
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Traffic Counts 

Vehicle Classification Count Locations 
During the study period there were two locations where vehicular traffic could enter and exit Terminal 91; 
these are shown in Figure 1. 
 

1. East Gate – This gate is located off Alaskan Way West and is accessed by the Galer Street 
Flyover. 

2. West Gate – On days with cruise activity, or event activity at SCCT, a double leaf gate at the 
west end of the Magnolia Bridge is open. Vehicles can enter or exit through this gate to 
access parking Lot D, or to travel the area beneath the Magnolia Bridge to access Pier 91 
south of the bridge. When cruise vessels are at sea, the gate is locked to the public in order 
to secure the cruise parking lot. Vehicles use the on/off ramps at the west end of the 
Magnolia Bridge to access the parking lot, as do general public vehicles traveling to Elliott 
Bay Marina (which are not included in this count). 

3. TNC Lane – tube counts were conducted at a lane dedicated for Transportation Network 
Company (TNCs, such as Uber and Lyft) pickup up and drop offs during cruise ship times.  
 

 

Figure 1. Terminal 91 Access Gates & TNC Count Locations  

 
 
Vehicle classification counts (classification breakdown shown in Figure 2) were performed at both 
Terminal 91 gates, and the TNC access lane in early September 2019. The TNC access lane count was 
added in 2019 after questions were asked by NAC members during the 2018 study about the impact of TNC 
traffic on cruise ship days. The classification counts (performed by pneumatic tube counters) track the 
types of vehicles entering and exiting the terminals for each hour of the day. These tube counters are thin 
tubes, laid across the study roadway in pairs a set distance apart, that use pressure measurements to 
record when a vehicle passes over them. The tubes can count the number of axles per vehicle to 
determine the classification of the vehicle. These data were collected over an eleven-day period from 
Thursday, September 1, 2022 through Sunday, September 11, 2022. 
 
To complement the tube counts, camera counts were performed at both gates for four days: Thursday, 
September 1; Friday, September 2; Saturday, September 3; and Sunday, September 4. Three of these 
days, Friday, Saturday, and Sunday were cruise days and Thursday was a non-cruise day. These counts 
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were performed during the peak hours for disembarkation (7:30 to 9:45 A.M.) and embarkation (11:00 A.M. 
to 12:45 P.M.). The cameras were mounted upon existing light or maintenance poles to record video of a 
specific location. Software systems and manual observations of the camera footage are used to count the 
number and type of vehicles. The vehicle types were categorized: passenger vehicle (non-commercial, 
including TNCs), taxi, limo/towncar, shuttle van/bus, charter bus, school bus, small truck, medium truck 
and large truck. Figure 2 provides a breakdown of each of the vehicle classifications. 
 

Figure 2. Vehicle Classification Breakdown 
 

 
 
The tube counts classify vehicles based on the number and spacing of axles; however, the accuracy of 
the classification counts can be affected by travel speed. A vehicle that travels faster or slower than 
expected could be registered as a different type of vehicle. The camera counts were used to validate the 
tube counts and determine if adjustments were needed. Discrepancies between the vehicle classification 
counts and the pneumatic tube counts were discovered, especially for buses, small to medium trucks and 
large trucks. These discrepancies are common for locations with low speeds, and this is likely the cause 
of the discrepancy for this count due to the tube counts being placed at the gates.  
 

• Small/medium trucks were over-counted by pneumatic tube counters for all days by approximately a 
factor of two. To correct for this, all small and medium truck values were divided by two.  

• Buses were found to have been under-counted by the tube counters by an approximate factor of two, 
so all bus values recorded by tube counters were multiplied by two.  

• Large trucks were also undercounted, and had their counts increased by the same number of small 
and medium trucks that were decreased (i.e. for every small and medium truck count reduced, the 
number of large trucks was increased by one). 
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2022 Cruise Schedule 
Cruise vessels were present at Terminal 91 on eight of the eleven days surveyed in 2022. Table 2 provides 
a summary of the cruise schedule and the number of passengers per cruise ship during the eleven-day 
study period (September 1 through September 11, 2022). Passenger volumes were highest on the two 
Fridays, when two ships were present at Terminal 91. Port staff notes that many ships were sailing at 
lower load factors this year than prior years. The average capacity was about 77 percent. On Wednesday 
and Thursday there were no cruise ships present.  
 

Table 2. Cruise Passengers at Terminal 91 During 2022 Monitoring Survey 

  Number of Passengers 

Date Cruise Line Embark Disembark Total Passengers 

Thu, 9/1/22 - - - - 

Fri, 9/2/22 

OVATION OF THE 
SEAS 

2,616 2,404 
5,020 

CELEBRITY 
SOLSTICE 

4,007 4,055 
8,062 

Sat, 9/3/22 
EURODAM 1,878 1,873 3,751 

RUBY PRINCESS 1,524 1,380 2,904 

Sun, 9/4/22 
STAR PRINCESS 3,176 3,174 6,350 

OOSTERDAM 1,624 1,094 2,718 

Mon, 9/5/22 
QUANTUM OF THE 

SEAS  
3,942 3,930 7,872 

Tues, 9/6/22 

CARNIVAL SPIRIT1 2,022 2,014 4,036 

CARNIVAL 
SPLENDOR 

2,313 2,691 
5,004 

Wed, 9/7/22 - - - - 

Thurs, 9/8/22     

Fri, 9/9/22 

OVATION OF THE 
SEAS 

3,765 3,991 
7,756 

CELEBRITY 
SOLSTICE 

2,265 2,613 
4,878 

Sat, 9/10/22 
CROWN PRINCESS  1,880 1,883 3,763 

EURODAM 1,409 1,517 2,926 

Sun, 9/11/22 

DISCOVERY 
PRINCESS  

3,168 3,181 
6,349 

WESTERDAM 1,230 1,567 2,797 

Source: Port of Seattle and Cruise Terminals of America, 2022.  

1. The Carnival Spirit is typically a Wednesday/Thursday ship. It sailed on a Tuesday during the study period because it was at the end of its sailing 
season. 
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Automobile Traffic 
Automobile traffic that entered or exited Terminal 91 was added for both access locations (east and west 
gate) to determine the total number of automobiles accessing Terminal 91. In addition to passenger cars, 
vans and small shuttles (i.e. 10-person passenger vans) were also classified as an automobile. Table 3 
summarizes the automobile trip ends (a trip to and from T-91 counts as two trips) and compares them to 
the thresholds established in the SFRA.  
 
Figure 3 through Figure 5 summarize the AM, PM and daily volumes as compared to their respective 
thresholds. As shown, the AM peak period exceeded the thresholds on all days when cruise ships were 
present. Daily automobile thresholds were also exceeded on all the days when a cruise ship was present 
at T-91. The PM peak period threshold was never exceeded as cruise ship arrivals and departures do not 
coincide with the PM peak period. 
 

Table 3. Automobile Traffic to and from Terminal 91 

Date 
AM Peak (7:15 – 8:30 AM) 

Threshold = 395 

PM Peak (3:45 – 5:30 PM) 

Threshold = 612 

Daily (24-Hour) 

Threshold = 3,500 

Friday, September 2, 2022 1,040 216 8,565 

Saturday, September 3, 2022 570 56 4,743 

Sunday, September 4, 2022 693 58 5,388 

Monday, September 5, 2022 871 135 5,587 

Tuesday, September 6, 2022 648 332 7,061 

Wednesday, September 7, 2022 104 138 1,439 

Thursday, September 8, 2022 105 154 1,638 

Friday, September 9, 2022 993 237 8,975 

Saturday, September 10, 2022 666 72 4,958 

Sunday, September 11, 2022 673 68 5,528 

Source: Ten-day tube counts conducted by IDAX, Friday, September 1 to Sunday, September 11, 2022. Combined volumes at both 
East Gate and West Gate for entry to and from Terminal 91.  
Volumes in bold identify time periods where the SFRA threshold limit is met or exceeded.   

 

Figure 3. Automobile Traffic – AM Peak Period (7:15 – 8:30 AM) 
 

 
 

Threshold = 395 
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Figure 4.  Automobile Traffic – PM Peak Period (3:45 – 5:30 PM) 
 

 
 
 

Figure 5. Automobile Traffic – Daily (24-Hour Period) 
 

 
 
 
  

Threshold = 612 

Threshold = 3,500 
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Figure 6 shows the Daily Automobile Volume by Access Location. On days without a cruise ship call, the 
parking lot at the West Gate is typically locked.  In prior years, a small number of trips that entered or 
exited the terminal at the West Gate were likely related to security or maintenance personnel. Days with 
the largest number of vehicles accessing Terminal 91 correspond to days with cruise ship activity. 
 

Figure 6. Daily Automobile Trips by Access Location 
 

 
 
Table 4 shows the number of vehicles recorded during the AM peak, PM peak and daily at the TNC 
access lane. While this lane is primarily used for TNCs during cruise ship passenger pickup and drop off, 
the lane may be used for other vehicle access during non-cruise times. The number of vehicles in this 
lane on cruise days is representative of the number of TNCs carrying passengers to and from T-91. This 
access lane has been monitored since 2019 to estimate how many passengers are arriving by TNC vs 
passenger car.  
 

Table 4. Vehicles in TNC Lane at Terminal 91 

Date AM Peak (7:15 – 8:30 AM) PM Peak (3:45 – 5:30 PM) Daily (24-Hour) 

Friday, September 2, 2022 165 1 730 

Saturday, September 3, 2022 89 0 309 

Sunday, September 4, 2022 119 1 291 

Monday, September 5, 2022 154 0 383 

Tuesday, September 6, 2022 66 2 307 

Wednesday, September 7, 2022 0 1 16 

Thursday, September 8, 2022 1 2 12 

Friday, September 9, 2022 159 4 776 

Saturday, September 10, 2022 94 2 342 

Sunday, September 11, 2022 90 3 357 

Source: Ten-day tube counts conducted by IDAX, Friday, September 2 to Sunday, September 11, 2022.   
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Truck Traffic  
Truck traffic volumes were counted for large vehicles (trucks and buses) entering at both gates to 
Terminal 91 and compared to SFRA thresholds. Almost all large vehicles access Terminal 91 through the 
East Gate, although some smaller trucks and shuttles may use the West Gate. The total number of truck 
trip ends for both access locations is summarized in Table 5. As shown, the volume of trucks, shuttles and 
buses exceeded the AM peak and daily thresholds on all days of the week. The PM peak threshold was 
never exceeded. 

 

Table 5. Truck, Bus and Shuttle Volumes to and from Terminal 91 

Date 
AM Peak (7:15 – 8:30 AM) 

Threshold = 25 

PM Peak (3:45 – 5:30 PM) 

Threshold = 48 

Daily (24-Hour) 

Threshold = 325 

Friday, September 2, 2022 80 8 632 

Saturday, September 3, 2022 47 0 303 

Sunday, September 4, 2022 45 0 343 

Monday, September 5, 2022 83 9 593 

Tuesday, September 6, 20221 101 21 807 

Wednesday, September 7, 2022 38 19 309 

Thursday, September 8, 2022 32 15 306 

Friday, September 9, 2022 93 10 645 

Saturday, September 10, 2022 46 3 328 

Sunday, September 11, 2022 54 0 370 

Source: Ten-day tube counts conducted by IDAX, Friday, September 2 to Sunday, September 11, 2022. Combined volumes at both 
East Gate and West Gate for entry to and from Terminal 91.  
Volumes in bold identify time periods where the Short-Fill Redevelopment Agreement threshold limit is met or exceeded.   
1. Tuesday, September 6 has two cruises calls at T-91 which is atypical for Tuesday cruise operations. There is generally one cruise ship on 

Tuesdays.  

 
The types of vehicles were compiled for each day to show the proportion of each type of large vehicle: 
buses, small and medium trucks and large trucks (see Figure 2 for classification breakdown). Figure 7 
summarizes the daily truck and bus volumes entering Terminal 91.  
 

Figure 7. Large Vehicles by Day of Week 

 

Threshold = 325 
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Historic Trends 
This section compares results from the four most recent traffic monitoring studies—September 2017, 
2018, 2019 and 2022. 

Passenger Trends 
Traffic volumes at Terminal 91 fluctuate from day to day. The largest changes result from cruise activities. 
Figure 8 shows the number of passengers that embark and disembark cruise ships at the terminal by day 
of week for the past four monitoring years. Typical 2022 cruise ship schedules included cruise ship calls 
at T-91 on Mondays, Tuesdays, Fridays, Saturdays and Sundays and every other Wednesday. The study 
period in 2022 did not include a cruise ship call on Wednesday as the Carnival Spirit (typically at T-91 
every other Wednesday throughout summer 2022) was at T-91 on Tuesday. No cruise activity has 
occurred on Thursday in recent years. Cruise ship passenger volumes decreased in 2022 compared to 
2019 passenger volumes on Fridays, Saturdays and Sundays. However, cruise ships passenger volumes 
increased on Monday and Tuesday in 2022 compared to previous years. Cruise ship passenger volumes 
on Friday, Saturday and Sunday represent averages across the two study weekends.  
 

Figure 8. Cruise Ship Passenger Volume Trends 
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Automobile Traffic Trends 
Figures 9, 10, and 11 compare historic automobile traffic monitoring results for the AM peak, PM peak and 
24-hour periods, respectively. Traffic volumes remain similar with cruise ship passenger trends during the 
last four years of traffic monitoring. The AM peak period automobile traffic volumes continue to exceed the 
threshold on Friday, Saturday and Sunday. AM traffic volumes were larger than previous years, as 
passenger volumes also increased on Monday and Tuesday in 2022. The PM peak period automobile traffic 
volumes remain similar to volumes from previous years. Volumes during the PM are well below the 
established threshold. Daily automobile traffic volumes exceed the threshold on all cruise days.  
 

Figure 9. Automobile Trends – AM Peak Period (7:15 – 8:30 AM) 
 

 
 

Figure 10. Automobile Trends – PM Peak Period (3:45 – 5:30 PM) 
 

 
  

Threshold = 395 

Threshold = 612 
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Figure 11. Automobile Trends – Daily (24-Hour Period) 
 

 
 
 
 
 

  

Threshold = 3,500 
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Truck and Bus Traffic Trends 
Figures 12, 13, and 14 compare truck volumes to prior monitoring results for the AM peak, PM peak, and 
24-hour periods, respectively. These volumes include buses and trucks. The AM peak period and daily 
volumes of trucks have fluctuated during the weekdays (apart from Wednesday in 2018, where AM truck 
volumes were high). AM truck and bus volumes in 2022 were higher than previous years at the start of the 
week, while PM and daily counts were on average lower than previous years. Truck volume thresholds were 
met or exceeded every day during the AM peak period while the daily (24-hour) thresholds were exceeded 
on all cruise days except 9/3, as shown in Table 5. The PM peak period threshold was not met on any day.  
 

Figure 12. Truck and Bus Trends – AM Peak Period (7:15 – 8:30 AM) 
 

 

 

Figure 13. Truck and Bus Trends – PM Peak Period (3:45 – 5:30 PM) 
 

 
 
  

Threshold = 25 

Threshold = 48 
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Figure 14. Truck and Bus Trends – Daily (24-Hour Period) 
 

 

Intersection Level of Service 

Trigger Levels 
The SFRA established level of service trigger levels for five off-site intersections. Level of service is a 
qualitative measure used to characterize traffic operating conditions. Six letter designations, “A” through 
“F,” are used to define level of service. LOS A is the best and represents good traffic operations with little 
or no delay to motorists. LOS F is the worst and indicates poor traffic operations with long delays. The 
trigger levels are summarized in Table 6. It is noted that the SFRA included the West Galer Street 
intersection on Elliott Avenue West, which was the primary access to Terminal 91 when the SFRA was 
created. That access has been replaced with the Galer Street Flyover. Therefore, the trigger level 
previously established for Galer Street was applied to the Elliott Avenue West/West Galer Street Flyover 
intersection.  
 

Table 6. Level of Service Trigger Levels from SFRA 

Intersection Trigger Level 

Elliott Avenue W / Galer Street Flyover LOS E 

Elliott Avenue W / W Garfield Street LOS C 

Elliott Avenue W / W Mercer Place LOS E 

15th Avenue W / W Dravus Street LOS D 

20th Avenue W / W Dravus Street LOS D 

Source: Terminal 91 Short Fill Redevelopment Agreement (as amended 1985 and 1998). 
SFRA included the Elliott Avenue West / West Galer Street Intersection, which was the primary access to Terminal 91. That access 

has been replaced with the Galer Street Flyover. Intersections at Dravus are now included. 

 
As previously discussed, the level of service methodology prescribed by the SFRA (Critical Lane 
Analysis) is outdated. Computers now allow more complex calculations to occur, which have resulted in 
more accurate analyses of intersection operations. For this study, intersection levels of service were 
determined using the methodologies in the Highway Capacity Manual (Transportation Research Board, 
2000).  Levels of service for study area intersections were calculated using Trafficware’s Synchro 11 
traffic operations analysis software, which is also the latest version of software. Current level of service 
criteria for signalized intersections can be found in Appendix B. 
 

Threshold = 395 
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The levels of service models developed by Seattle Department of Transportation (SDOT) for the Elliott 
Avenue/15th

 
Avenue corridor were used for all analyses; these models reflect the current configuration 

(with the BAT lanes) and the volume-responsive traffic signal timing. However, these models use phasing 
plans that are not compatible with the stricter HCM 2010 phasing requirements (such as dedicated 
pedestrian phases). As a result, HCM 2000 was used to evaluate the intersection level of service since 
2016. It is noted that HCM methodology was not used to calculate intersection level of service in years 
prior to 2016. This change, along with slight alterations to the traffic signal timing and phasings 
implemented by the City of Seattle, result in more variation in average vehicle delay when comparing 
results before and after 2016. 
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Year 2022 Traffic Volumes 

Without Cruise Activity 
New intersection counts were performed at all three study intersections on Thursday September 1, 2022, 
for two hours during the AM (7:00 – 9:00 AM) and PM (4:00 – 6:00 PM) peak periods. These counts were 
performed when no cruise activity was occurring at the Port. The peak one hour during each of the count 
periods was identified and used for the intersection analysis. These peak one-hour traffic volumes are 
reported from 7:45 to 8:45 A.M. and from 4:30 to 5:30 P.M. It is noted that these peak hours differ from 
the longer-than-60-minute periods prescribed by the SFRA. The peak hours were selected to meet 
industry standard for traffic analysis and level of service definitions and are consistent with other traffic 
studies performed within the City of Seattle. Traffic volumes without cruise activity are shown on Figure 16 
for the AM and PM peak hours, respectively. Additionally, the raw intersection turning movement counts 
are shown in Appendix A. 
 
The study found that intersection traffic volumes have generally decreased in 2022 compared to previous 
years. For each year since 2017, the total number of vehicles entering each of the intersections during 
the peak hours is compared on Figure 15. All sets of counts reflect late August or September conditions 
without cruise activity at Terminal 91. During the AM peak hour, the intersection of Elliott Ave West / West 
Mercer Place and Elliott Ave West / Galer Street Flyover saw volume increases while the intersection of 
15th Avenue West / Garfield Street saw volume decreases in 2022 compared to previous years. PM peak 
hour volumes decreased at all study intersections in 2022. This volume change may be due to both The 
Expedia Group now occupying the former Amgen site south of Terminal 91 for their Expedia Campus 
since the 2019 study and general travel trends change due to COVID-19.   
 

Figure 15. Total Traffic Entering Intersection – Without Cruise Activity 

 
Source: Intersection turning movement counts performed for the respective Terminal 91 Monitoring Studies. All sets of counts reflect 
Q3 conditions without cruise activity at Terminal 91. 
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With Cruise Activity 
The gate counts described in the prior sections were used to determine the net change in AM and PM 
peak hour traffic associated with cruise activity at Terminal 91. Two conditions with cruise activity were 
evaluated: a typical weekday with one ship call at the terminal (Monday) and a peak weekday with two 
large ship calls (Friday). These were compared to a day with no cruise (Wednesday) to determine the 
traffic associated with cruise activity. The trip generation estimates are summarized in Table 7. As shown, 
cruise related trips are highest during the AM peak hour with 872 trips generated on the peak Friday. 
During the PM peak hour, on the same day, there were 30 more trips on a peak cruise ship day than on a 
non-cruise ship day accessing Terminal 91, highlighting that PM peak hour traffic is largely unaffected by 
cruise ship activity. The raw intersection turning movement counts are shown in Appendix A. 
 
Due to low traffic volumes during the PM peak hour at both gates, the small number of vehicles generated 
in the PM peak hour and the relatively low number of vehicles that use the west gate, a small change in 
daily traffic volumes can result in a net negative number of vehicles when comparing a cruise day to a 
non-cruise day. 

 
 

Table 7. Weekday Peak Hour Traffic: Cruise Day vs. Non-Cruise Day -- 2019 

  

 
East Gate West Gate Total Terminal 91 

Enter Exit Enter Exit Enter Exit Total 

AM Peak Hour (7:45 to 8:45 AM)        

Non-Cruise Day (Wed 9/7/2022) 47 51 0 0 47 51 98 

Typical Weekday Cruise Day (Mon 9/5/2022) 243 294 59 149 302 443 745 

Peak Weekday Cruise Day (Fri 9/9/2022) 449 315 52 154 501 469 970 

Net Change with Typical Weekday Cruise 196 243 59 149 255 392 647 

Net Change with Peak Weekday Cruise 402 264 52 154 454 418 872 

PM Peak Hour (4:30 to 5:30 PM)           

Non-Cruise Day (Wed 9/7/2022) 25 61 0 0 25 61 86 

Typical Weekday Cruise Day (Mon 9/5/2022) 8 37 0 0 8 37 45 

Peak Weekday Cruise Day (Fri 9/9/2022) 31 84 0 1 31 85 116 

Net Change with Typical Weekday Cruise -17 -24 0 0 -17 -24 -41 

Net Change with Peak Weekday Cruise 6 23 0 1 6 24 30 

Source: Ten-day tube counts conducted by IDAX, Friday, September 2 to Sunday, September 11, 2022. Combined volumes at both 
East Gate and West Gate for entry to and from Terminal 91.  

 
 
The additional peak hour traffic generated by the cruise terminal on an average weekday (with one ship 
call) and the peak weekday (two ship calls) was distributed to the roadway network and assigned to the 
study-area intersections according to defined travel patterns established in the 2010 monitoring study. The 
AM and PM cruise terminal trips for one and two cruise ship conditions are shown in Figure 17 and Figure 
18, respectively. 
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Level of Service Analysis 
Peak hour traffic volumes shown on Figures 16 through 20 were used to determine the level of service for 
study-area intersections. The analysis reflects existing conditions on a normal day (without cruise 
operations at Terminal 91), on a weekday with one ship call, and on a weekday with two ship calls. The 
methodology used to determine level of service was previously described in the Trigger Levels section. 
The results are summarized in Table 8 and the detailed level of service reports can be found in 
Appendix C.   
 
The study found that the level of service results for the ‘without cruise conditions’ at each study 
intersection all operate below the SFRA threshold level. The addition of the traffic resulting from a typical 
one-ship day does not significantly impact operations at any of the study intersections. On two-cruise ship 
days, intersection LOS results also operate below the SFRA threshold level.  
 

Table 8. Weekday Peak Hour Traffic: Cruise Day vs. Non-Cruise Day – 2022 

   

 
SFRA Trigger 

LevelA 

Average Weekday 
Without Cruise 

Average Weekday 
With One Ship 

Peak Weekday With 
Two Ships 

LOS 
Delay 

(seconds) 
LOS 

Delay 

(seconds) 
LOS 

Delay 

(seconds) 

AM Peak Hour        

15th Ave / Garfield Street LOS C A 4.2 A 4.7 A 4.8 

Elliott Ave / Galer Flyover LOS E A 7.7 C 21.9 D 37.8 

Elliott Ave / W Mercer Place LOS E B 16.6 C 21.4 C 22.1 

15th Ave / Dravus Street NB LOS D C 23.0 C 25.1 C 25.5 

15th Ave / Dravus Street SB LOS D C 24.0 C 24.4 C 24.4 

20th Ave / Dravus Street LOS D B 16.4 B 16.7 B 17.0 

PM Peak Hour        

15th Ave / Garfield Street LOS C A 7.0 A 7.0 B 12.6 

Elliott Ave / Galer Flyover LOS E A 8.3 A 7.9 A 8.7 

Elliott Ave / W Mercer Place LOS E B 19.9 B 19.8 B 19.9 

15th Ave / Dravus Street NB LOS D D 36.8 D 36.3 D 37.0 

15th Ave / Dravus Street SB LOS D C 27.1 C 27.1 C 27.1 

20th Ave / Dravus Street LOS D C 20.4 C 20.4 C 20.5 

Source: Levels of service were calculated using traffic operations models developed by SDOT for the Elliott Avenue corridor. 

They reflect existing signal timing and lane geometry. All analysis was performed using the Synchro 11.0 model and analysis 

methodology. 

A. Level of service threshold established by Short-Fill Redevelopment Agreement, January 2000. The SFRA included the 

Elliott Avenue W / W Galer Street intersection which was the primary access to Terminal 91. That access has been 

replaced with the Galer Street Flyover. The intersections of 15th / Dravus and 20th / Dravus were removed from annual 

monitoring after the North Gate was closed but are now included. Table 7 shows the historic SFRA trigger levels for 

these intersections.  
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Level of service results from Terminal 91 Monitoring Reports dating back to 2017 are compared on Figure 
21 for the Elliott Avenue West / Galer Street Flyover intersection and on Figure 22 for the Elliott Avenue 
West / West Mercer Place intersection. The intersection of 15th Avenue West / West Garfield Street has 
operated well (LOS A) throughout the course of the annual T-91 studies, and therefore no figure has been 
provided below. The graphs compare the average vehicle delay with and without cruise traffic. At the Elliott 
Avenue West / Galer Street Flyover intersection, traffic operations during the AM peak period were worse in 
2022 compared to previous years while PM traffic operations were similar. The Elliott Avenue West / West 
Mercer Place intersection operated similarly in 2022 compared to previous years. Figures 21 and 22 show 
that both intersections continue to operate within the delay associated with the LOS E threshold 
established by the SFRA. 
 

Figure 21. Traffic Operations at Elliott Avenue West / Galer Street Flyover Intersection 
 

 
 
 

Figure 22. Traffic Operations at Elliott Avenue West / West Mercer Place Intersection 
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Elliott Avenue West / 15th Avenue West Corridor Travel 
Speeds 
The 2019 monitoring study included travel speeds.  This was the first time the study has ever included 
travel speed as part of the review. Speeds were collected along Elliott Avenue West and 15th Avenue 
West Corridor between Market Street on the north and West Mercer Place on the south. This provides an 
additional measurement of traffic flow in the T-91 area beyond the SFRA, as a complement to intersection 
LOS based on NAC feedback from prior annual reports. Corridor travel speeds are related to intersection 
LOS because intersection delays are usually the biggest contributor to the decrease in corridor speed. 
These speeds were captured via INRIX, a company that purchases GPS data from vehicle fleets and 
uses it to measure minute by minute roadway travel speeds. These GPS data points are pulled from a 
sample of the total traffic stream and based on previous studies that compare INRIX to other methods of 
travel speed capture, represent a statistically significant portion of the traffic. This results in INRIX 
producing statistically accurate estimates for roadway travel speeds. 
 
Figure 23 and Figure 24 show the average northbound and southbound travel speeds for the Elliott 
Avenue West / 15th Avenue West Corridor for an average weekday in September 2017, 2018, 2019 and 
2022.   
 
Travel speeds in the northbound direction are relatively consistent throughout the day, but slow during the 
PM peak period. Southbound travel speeds decrease during the AM peak, and then remain relatively 
consistent for the rest of the day. Both northbound and southbound travel speeds were higher in 2022 
during the peak periods than in previous monitoring years suggested that there is less overall peak period 
roadway congestion compared to previous years.  
 
This method of travel speed measurement is much newer than the original SFRA, and as such there is no 
SFRA threshold for travel speed. It has been included since the 2019 report to provide another method of 
measuring traffic flow in the T-91 area, that can be compared year to year. This method of collecting 
roadway travel speeds is becoming increasingly common, and data availability will continue to increase in 
the coming years.  
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Figure 23. Elliott Ave W / 15th Ave W Corridor:  Northbound Travel Speed Comparison 

 
 

Figure 24. Elliott Ave W / 15th Ave W Southbound Travel Speed Comparison  

 

Conclusions 
The 2022 Terminal 91 Traffic Monitoring Study shows that truck trips continue to exceed the volume 
thresholds for AM and daily periods. Automobile trips exceed the thresholds during the AM and daily 
periods on days with cruise operations. However, despite the traffic volume thresholds being exceeded, 

SFRA PM Peak Period 
(3:45 – 5:30pm) 

SFRA AM Peak Period 
(7:15 – 8:30am) 
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traffic operations along the Elliott Avenue West / 15th
 
Avenue West corridor still operate below the 

intersection trigger levels listed in the Short Fill Redevelopment Agreement (SFRA) at each of the study 
intersections during both the AM and PM peak hours. 
 
 
 
 
 


