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Introduction 
This report presents the results of the traffic monitoring study conducted at the Port of Seattle’s 
Terminal 91 in August and September 2016. This study was conducted in accordance with the 
Terminal 91 Short Fill Redevelopment Agreement (SFRA) between the Port of Seattle and the 
neighborhood community councils of Magnolia and Queen Anne1. For this analysis, new traffic 
counts were collected at Terminal 91 access points and compared to thresholds identified in the 
SFRA. The results of this study were also compared to previous studies conducted since 2009, 
when the Port opened Smith Cove Cruise Terminal.  
 

Monitoring Process and Thresholds 
The SFRA was a “comprehensive resolution of all disputes regarding the Port’s ‘short fill’ 
redevelopment of Terminal 91.” Additionally, the SFRA provided procedures for resolving future 
issues. The establishment of a traffic monitoring program was one of the elements of the SFRA, 
and detailed procedures for monitoring traffic are outlined in Section F of the agreement. It states 
that, “the purpose of the monitoring program is to determine whether future traffic volumes and 
levels of service stay within estimated ranges. The Port and the Communities have established 
“trigger” levels for traffic volumes which, if exceeded, will result in more intensive review by the 
Port and action if required.” 
 
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 (1) week each quarter. Gate 
counts will be reported as trip ends. A trip end is an arrival or a departure. Thus, 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 Interim Materials on Highway Capacity 
(Transportation Research Board, 1980). 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: Elliott and Galer; Elliott/15th Avenue and Garfield; 15th and Dravus (until 
Galer access is completed), West Mercer Place and Elliott; and 20th and Dravus. 

 
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. Computers now allow for detailed 
simulations that more accurately measure intersection operations and vehicle delays. For this report, 
Trafficware’s Synchro software (version 9) was used.  
 
Another change that has occurred since the SFRA was created is construction of the Galer 
Flyover. Therefore, the Galer Flyover/Elliott Avenue W intersection was evaluated instead of the 
Galer Street/Elliott Avenue intersection (which still exists, but is a minor intersection with no 
connection across the railroad tracks to Terminal 91). Finally, because the Center Gate to 
Terminal 91 is not currently active, no analysis was performed along the Magnolia Bridge. 
 
 
 

1 Short Fill Redevelopment Agreement, As amended 1985 including 1998 Second Amendment; Port of 
Seattle, Magnolia Community Club, and Queen Anne Community Council; January 2000.  
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The SFRA outlined thresholds for both auto and truck traffic volumes over three specific time 
periods. The time periods and volume thresholds are summarized in Table 1. It is noted that the 
AM and PM peak periods differ from traditional traffic analysis time periods. The SFRA defines a 
75-minute period for the AM peak and a 105-minute period for the PM peak; a typical traffic 
analysis would evaluate a 60-minute peak period. 
 
 

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 

 

Gate and Terminal Counts 

Count Locations 
During the course of this study 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 W, and is accessed by the Galer 
Flyover. 

2. West Gate – On days with cruise activity, a retractable gate at the west end of the 
Magnolia Bridge is open. Vehicles can enter this gate and park, or traverse the yard 
beneath the Magnolia Bridge to access Pier 91 south of the bridge. Vehicles also exit 
the parking lot via this gate. When cruise vessels are at sea, the gate is locked to the 
public in order to secure the parking lot. 



T-91 NAC Traffic Monitoring February 15, 2017 

   
3 

 
 

Figure 1. Terminal 91 Access Locations 
 

 
 
Vehicle classification counts were performed at both Terminal 91 access locations in late August 
and early September 2016. The classification counts (performed by pneumatic tubes) track the 
types of vehicles entering and exiting the terminals for each hour of the day. These data were 
collected over a ten-day period from Friday, August 26, 2016 through Sunday, September 04, 
2016. 
 
To augment the machine counts, camera counts were performed for four days: Thursday, August 
25; Friday, August 26; Saturday, August 27; and Sunday, August 28. Three of these days, Friday, 
Saturday, and Sunday were cruise days and Thursday was a non-cruise day. These counts 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 vehicle types were categorized: passenger vehicle (non-commercial), 
taxi, limo/towncar, shuttle van/bus, charter bus, school bus, small truck, medium truck and large 
truck. 

 
The machine counts classify vehicles by number and spacing of axles; however, the accuracy of 
the machine 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. For example, a large truck 
could be recorded as two closely-spaced passenger vehicles. The camera counts were used to 
validate the machine counts and determine if adjustments were needed. While discrepancies 
between the vehicle classification counts and the pneumatic tube counts did exist at certain time 
periods, no clear pattern of discrepancy was discernable between the two count types. As a 
result, the vehicle classification counts were not adjusted. 
 

Cruise Vessel Schedule 
Cruise vessels called at Terminal 91 on eight of the ten days surveyed in 2016. Table 2 presents 
the cruise schedule during the survey period, and the numbers of passengers that embarked or 
disembarked each vessel while it was at Terminal 91. As shown, the highest passenger volumes 
occurred on the two surveyed Fridays when two ships called at Terminal 91. There were no cruise 
ship calls on Wednesday or Thursday of the survey week. 
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Table 2. Cruise Passengers at Terminal 91 During 2016 Monitoring Survey 

  Number of Passengers 

Date Vessel Disembark Embark Total Passengers 

Fri, 8/26/16 
Celebrity Solstice 2,888 2,913 5,801 

Explorer of the Seas 3,558 3,613 7,171 

Sat, 8/27/16 
Crown Princess 3,221 3,237 6,458 

Westerdam 1,936 1,922 3,858 

Sun, 8/28/16 
Ruby Princess 3,215 3,264 6,479 

Amsterdam 1,465 1,454 2,919 

Mon, 8/29/16 MAASDAM 1,052 1,185 2,237 

Tues, 8/30/16 Carnival Legend 2,182 2,288 4,470 

Wed, 8/31/16 None    

Thur, 9/1/16 None    

Fri, 9/2/16 
Explorer of the Seas 3,320 3,520 6,840 

Celebrity Solstice 2,813 2,855 5,668 

Sat, 9/3/16 
Crown Princess 3,017 3,211 6,228 

Westerdam 1,900 1,927 3,827 

Sun, 9/4/16 
Ruby Princess 3,135 3,184 6,319 

Amsterdam 1,429 1,466 2,895 

Source: Port of Seattle and Cruise Terminals of America, 2016. Does not include passengers who stay on ship to future 
port of call (passengers in transit.)  

 

Automobile Traffic 
Automobile traffic that entered or exited Terminal 91 was summed for both access locations. The 
total reflects the “trip ends” defined by the SFRA. Vans and small shuttles, such as those used by 
Shuttle Express and other service providers, are classified as an automobile. Table 3 
summarizes the automobile trip ends and compares them to the thresholds established in the 
SFRA. Figure 2 through Figure 4 show these data graphically for the three respective time 
periods. As shown, the AM peak period exceeded the thresholds on Fridays, Saturdays and 
Sundays when there were two cruise ships that called at the terminal each day; volumes did not 
exceed the threshold on Monday or Tuesday when there was only one cruise ship call. Daily 
automobile thresholds were exceeded on seven of the eight days when there was cruise activity 
at the terminal. None of the days exceeded the threshold for the PM peak period. 
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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 

Fri, 8/26/16 883 151 8,063 

Sat, 8/27/16 713 75 5,857 

Sun, 8/28/16 610 52 5,188 

Mon, 8/29/16 318 150 3,385 

Tues, 8/30/16 377 190 4,284 

Wed, 8/31/16 132 141 1,818 

Thur, 9/1/16 109 153 1,812 

Fri, 9/2/16 912 146 8,000 

Sat, 9/3/16 658 77 5,472 

Sun, 9/4/16 586 90 5,404 

Source: Ten-day tube counts conducted by IDAX, Friday, August 26 to Sunday, September 4,2016. 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.   

 

Figure 2. Automobile Traffic – AM Peak Period (7:15 – 8:30 AM) 
 

 
 
 
 

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

 

Figure 4. Automobile Traffic – Daily (24-Hour Period) 

 

Traffic Safety 

The City of Burien provided the collision data for the most recent three-year period for 
intersections and roadway segments within the study area. Specifically, the data was summarized 
between January 1, 2006 and December 31, 2008. Table 3 provides a summary of collision 
history within the study area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Threshold = 3,500 
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The volume by access location is shown on Figure 5. On days without a cruise ship call, the 
parking lot at the West Gate is locked, and the very small number of trips that entered or exiting 
the terminal at the West Gate is likely related to security or maintenance personnel (20 or fewer 
trips on those days). The largest fluctuations in volume occur at the East Gate on days when 
there is cruise activity. Figure 5 shows the daily automobile volumes by access location. 
 

Figure 5. Daily Automobile Trips by Access Location 

 

Truck Traffic (and other Large Vehicles) 
As with prior Terminal 91 monitoring efforts, the “truck traffic” thresholds were measured for all 
large vehicles generated by Terminal 91 including charter buses, school buses, and shuttles. 
Almost all large vehicles access the terminal through the East Gate, although some smaller trucks 
and shuttles may use the West Gate. The volumes of trucks, buses, and shuttles were derived 
from the vehicle classification counts. The total number of truck trip ends for both access locations 
is summarized in Table 4. As shown, the volume of trucks and buses exceeded the AM peak and 
daily thresholds on all days of the week. The PM peak threshold was never exceeded. 
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Table 4. Truck and Bus 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 

Fri, 8/26/16 137 27 1,135 

Sat, 8/27/16 74 11 687 

Sun, 8/28/16 65 10 592 

Mon, 8/29/16 81 18 809 

Tues, 8/30/16 80 21 921 

Wed, 8/31/16 35 24 560 

Thur, 9/1/16 38 24 508 

Fri, 9/2/16 118 26 1,008 

Sat, 9/3/16 74 5 670 

Sun, 9/4/16 86 11 624 

Source: Ten-day tube counts conducted by IDAX, Friday, August 26 to Sunday, September 4,2016. 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.   

 
The types of vehicles were compiled for each day to show the proportion of each type of large 
vehicle: buses, small and medium trucks (2 to 4 axles), and large trucks (more than 5 axles). 
These are shown on Figure 6. It is noted that the First Student School Bus base that was formerly 
located at Terminal 91 is no longer in operation; it closed prior to the 2014 survey.  
 

Figure 6. Large Vehicles by Day of Week 

Historic Trends 
This section compares results from the three most recent traffic monitoring studies—September 
2014, 2015 and 2016—representing the conditions after the Port opened Smith Cove Cruise 
Terminal in 2009. 
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Passenger Trends 
Traffic volumes at Terminal 91 fluctuate from day to day. The largest changes result from cruise 
activities. Figure 7 shows the number of passengers that embark and disembark cruise ships at 
the terminal by day of week for the past three monitoring years. As shown, cruise activity in the 
mid-week has changed over the years; in 2015 and 2016 there were no ships on Wednesday or 
Thursday. Cruise volumes on Monday and Tuesday show little to no growth over the last year, 
while weekend activity has increased significantly. The majority of cruise ship passenger volume 
growth is on Friday, which now exceeds weekend cruise ship passenger volumes.  
 
 

Figure 7. Cruise Ship Passenger Volume Trends 

 

Automobile Traffic Trends 
Figures 8, 9, and 10 compare historic automobile traffic monitoring results for the AM peak, PM 
peak and 24-hour periods, respectively. Aside from one anomaly in 2015 (Saturday during the AM 
peak hour), traffic volumes are consistent with cruise ship passenger trends during the last three 
years of traffic monitoring. The AM peak period automobile traffic volumes continue to cross the 
threshold on Friday, Saturday and Sunday. PM peak period automobile traffic volumes have 
decreased on almost every day of the week from 2015, and are well below the established 
threshold. Daily automobile traffic volumes exceed the threshold on Tuesday, Friday, Saturday and 
Sunday. Monday daily automobile volumes are nearly at the 3,500 vehicle threshold.   
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Figure 8. Automobile Trends – AM Peak Period (7:15 – 8:30 AM) 
 

 
 

Figure 9. Automobile Trends – PM Peak Period (3:45 – 5:30 PM) 
 
 
 
 
 
 
 
 
 
  

Threshold = 612 
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Figure 10. Automobile Trends – Daily (24-Hour Period) 
 

 

Truck and Bus Traffic Trends 
Figures 11, 12, and 13 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, PM peak period and daily volumes of trucks have generally decreased during the 
weekdays (apart from Monday, where in 2015 the volumes were low due to the holiday) but 
increased on the weekends (including Friday). Truck volumes thresholds were met or exceeded 
every day during the AM peak period and the daily (24-hour) period. The PM peak period threshold 
was not met for any day of the week.  

 
  

Threshold = 3,500 
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Figure 11. Truck and Bus Trends – AM Peak Period (7:15 – 8:30 AM) 
 

 

Figure 12. Truck and Bus Trends – PM Peak Period (3:45 – 5:30 PM) 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Threshold = 25 

Threshold = 48 
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Figure 13. Truck and Bus Trends – Daily (24-Hour Period) 

 

Intersection Level of Service 

Trigger Levels 
The SFRA established level of service trigger levels for three 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 5. It 
is noted that the SFRA included the W Galer Street intersection on Elliott Avenue W, 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 W/Galer Flyover intersection. 
 

Table 5. Level of Service Trigger Levels from SFRA 

  

Intersection Trigger Level 

Elliot Avenue W / Galer Flyover LOS E 

Elliot Avenue W / W Garfield Street LOS C 

Elliot Ave W / W Mercer Place LOS E 

Source: Short-Fill Redevelopment Agreement, January 2000.  
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   

 
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 9 traffic operations analysis software, which is also the 

Threshold = 395 
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latest version of software. Current level of service criteria for signalized intersections can be 
found in Appendix B. 
 
In 2013, SDOT installed Traffic Responsive Operations Systems technology along the Elliott/15th 
Avenue corridor between W Armour Street and W Harrison Street. The signalized intersections 
along this corridor section use volume detection technology to change the traffic signal cycles and 
operation based on traffic volume. The technology allows for 15 different operational programs 
that are available during the day (five AM peak hour options, five PM peak hour options, and five 
off-peak options), instead of just one per time period under the former signal system. Each 
operational program is triggered when a specific traffic demand threshold is met. Since the 
operations can change as volumes change throughout the day, SDOT staff recommended that 
the Synchro model’s cycle length and signal phase times should be “optimized” for each 
condition.

 
This analysis uses the recommended approach.   

 
The levels of service models developed by Seattle Department of Transportation (SDOT) for the 
Elliott/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. It is noted that HCM methodology was not used to 
calculate intersection level of service in previous years. This change, along with slight alterations 
to the signal timing and phasings done by the City of Seattle, results in more variation in average 
vehicle delay when comparing 2016 to previous years as seen in Figures 19 and 20. 
 

Year 2016 Traffic Volumes 

No Cruise Activity 

New intersection counts were performed at all three study intersections on Thursday August 25, 
2016 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 8:00 to 9:00 A.M. and from 4:00 to 5:00 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 by the City of Seattle. 
Traffic volumes without cruise activity are shown on Figures 15 and 16 for the AM and PM peak 
hours, respectively. Additionally, the raw intersection turning movement counts are shown in 
Appendix A. 
 
It is interesting to note that traffic volumes have changed very little since 2011. For each year 
since 2011, the total number of vehicles entering each of the intersections during the peak hours 
is compared on Figure 14. All sets of counts reflect late August or September conditions without 
cruise activity at Terminal 91. Volumes during both the AM and PM peak hours are either 
remaining constant, or decreasing slightly from 2011 to 2016.  
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Figure 14. 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. 
 

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 (Tuesday) and a peak 
weekday with two ship calls (Friday). These were compared to a day with no cruise (Thursday) to 
determine the traffic associated with cruise activity. The trip generation estimates are summarized 
in Table 6. As shown, cruise related trips are highest during the AM peak hour with 773 trips 
generated on the peak Friday. During the PM peak hour, on the same day, there were 35 cruise-
related trips. Additionally, the raw intersection turning movement counts are shown in Appendix 
A. 
 
It is noted that during the PM peak hour, the trips derived for the one-ship condition have some 
negative values at the East and West Gate. Because the traffic volumes are so low in the PM 
peak at both gates, in addition to the small number of vehicles generated by one cruise in the PM 
peak, 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. However, the total vehicle trips to and from Terminal 
91 (when combining both the East and West gates) are always a net positive for both one cruise 
and two cruise days.  
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Table 6. Weekday Peak Hour Traffic: Cruise Day vs. Non-Cruise Day - 2016 

  

 
East Gate West Gate Total Terminal 91 

Enter Exit Enter Exit Enter Exit Total 

AM Peak Hour (8:00 AM to 9:00 AM)        

Non-Cruise Day (Wed 8/31/16) 74 54 5 1 75 55 134 

Typical Weekday Cruise Day (Tues 8/30/16) 207 203 38 44 245 247 492 

Peak Weekday Cruise Day (Fri 8/26/16) 359 353 83 112 442 465 907 

Net Change with Typical Weekday Cruise 133 149 33 43 166 192 358 

Net Change with Peak Weekday Cruise 285 299 78 111 363 410 773 

PM Peak Hour (4:00 PM to 5:00 PM)        

Non-Cruise Day (Wed 8/31/16) 8 28 0 2 8 30 38 

Typical Weekday Cruise Day (Tues 8/30/16) 7 49 5 0 12 49 61 

Peak Weekday Cruise Day (Fri 8/26/16) 16 51 4 2 20 53 73 

Net Change with Typical Weekday Cruise -1 21 5 -2 4 19 23 

Net Change with Peak Weekday Cruise 8 23 4 0 12 23 35 

Source: Ten-day tube counts conducted by IDAX, Friday, August 26 to Sunday, September 4,2016. 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.   

 
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 travel patterns defined by traffic counts 
performed for the 2010 Monitoring study. The AM and PM cruise terminal trips are shown on 
Figures 17 and 18, respectively. 
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Level of Service Analysis 
Peak hour traffic volumes shown on Figures 15 through 18 were used to determine the levels of 
service for study-area intersections. This analysis reflects existing conditions on a normal day 
(without cruise operations at Terminal 91), on a weekday with an average cruise (one ship call), 
and on a weekday with peak cruise operations (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 7, and the detailed level of service reports can be found in Appendix C.   
 
The level of service results for the without cruise conditions at each study intersection all operate 
well below the SFRA threshold level. The addition of the traffic resulting from a typical one-cruise 
day does not significantly impact operations at any of the three study intersections. On two-cruise 
ship days, intersection LOS results also fall below the SFRA threshold level. During the periods of 
heaviest activity in 2016, queuing occasionally occurred along the Galer flyover stretching onto 
Elliott. 
 

Table 7. Weekday Peak Hour Traffic: Cruise Day vs. Non-Cruise Day - 2016 

   

 
SFRA Trigger 

LevelA 

Average Weekday 
Without Cruise 

Average Weekday 
With One Cruise 

Peak Weekday With 
Two Cruises 

LOSB DelayC LOS Delay LOS Delay 

AM Peak Hour        

15th Ave / Garfield Street LOS C A 4.7 A 4.7 A 5.5 

Elliott Ave / Galer Flyover LOS E A 4.5 A 9.0 B 13.5 

Elliott Ave / W Mercer Place LOS E C 24.2 C 25.0 D 36.2 

PM Peak Hour        

15th Ave / Garfield Street LOS C A 5.9 A 6.0 A 6.0 

Elliott Ave / Galer Flyover LOS E B 19.8 C 21.1 C 22.0 

Elliott Ave / W Mercer Place LOS E C 29.7 C 30.0 C 30.4 

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 9.0 

model and analysis methodology. 

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

included the Elliot Avenue W / W Galer Street intersection which was the primary access to Terminal 91. That 

access has been replaced with the Galer Street Flyover. 

B. Level of Service 

C. Average delay per vehicle in seconds. 

 

Level of service results from Terminal 91 Monitoring Reports dating back to 2011 are compared 
on Figure 19 for the Elliott Avenue W/Galer Flyover intersection and on Figure 20 for the Elliott 
Avenue W/W Mercer Place intersection. The charts compare the average vehicle delay without 
and with cruise traffic. The condition with one cruise ship is used because that is the only 
condition that existed in prior years for an accurate comparison. Operations during the PM peak 
period saw an increase in delay during non-cruise conditions, and thus saw an increase in delay 
during cruise conditions as well. The chart also shows the higher delay condition that existed in 
2011 at the Elliott Avenue W/W Mercer Place intersection before left turn lane improvements were 
made. Those improvements lengthened the left turn lane and added vehicle detection at the end 
of that lane so that the green phase for that movement is extended when longer queues exist. 
Those improvements did benefit the AM peak hour conditions. The charts also show that both 
intersections operate well within the delay associated with the LOS E threshold established by the 
SFRA. 
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Figure 19. Traffic Operations at Elliott Ave W / Galer Flyover Intersection 
 

 
 
 

Figure 20. Traffic Operations at Elliott Ave W / W Mercer Place Intersection 
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Conclusions 
This 2016 Terminal 91 Monitoring Study shows that truck trips continue to exceed the volume 
thresholds for AM, PM and daily periods, and have exceeded those thresholds for many years. 
Automobile trips exceed the thresholds during the AM and daily periods on days with cruise 
operations. However, despite the fact that the traffic volume thresholds are exceeded, traffic 
operations along the Elliott Avenue/15th

 
Avenue W corridor still operate below the trigger levels at 

each of the study intersections during both the AM and PM peak hours. 



 

Appendix A:Intersection Traffic Counts    
  



 

 

AM Counts 
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Two-Hour Count Summaries

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
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Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
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Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
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Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
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Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
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Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.
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Appendix B: Level of Service Definitions
  



 

 

Highway Capacity Manual, 2000 

 
Signalized intersection level of service (LOS) is defined in terms of the average total vehicle 
delay of all movements through an intersection. Vehicle delay is a method of quantifying 
several intangible factors, including driver discomfort, frustration, and lost travel time. 
Specifically, LOS criteria are stated in terms of average delay per vehicle during a specified 
time period (for example, the PM peak hour). Vehicle delay is a complex measure based on 
many variables, including signal phasing (i.e., progression of movements through the 
intersection), signal cycle length, and traffic volumes with respect to intersection capacity. 
The Table below shows LOS criteria for signalized intersections, as described in the Highway 
Capacity Manual (Transportation Research Board, Special Report 209, 2000). 
 
Level of Service Criteria for Signalized Intersections 

Level of 
Service 

Average Control Delay 
(sec/veh) 

General Description 
(Signalized Intersections) 

A 10 Free Flow 

B >10 - 20 Stable Flow (slight delays) 

C >20 - 35 Stable flow (acceptable delays) 

D 
>35 - 55 

Approaching unstable flow (tolerable delay, occasionally wait 
through more than one signal cycle before proceeding) 

E >55 - 80 Unstable flow (intolerable delay) 

F >80 Forced flow (jammed) 

Source: Highway Capacity Manual, Transportation Research Board, Special Report 209, 2000.  

 
 
Unsignalized intersection LOS criteria can be further reduced into two intersection types: 
all-way stop-controlled and two-way stop-controlled. All-way, stop-controlled intersection LOS 
is expressed in terms of the average vehicle delay of all of the movements, much like that of 
a signalized intersection. Two-way, stop-controlled intersection LOS is defined in terms of the 
average vehicle delay of an individual movement(s). This is because the performance of a 
two-way, stop-controlled intersection is more closely reflected in terms of its individual 
movements, rather than its performance overall. For this reason, LOS for a two-way, stop-
controlled intersection is defined in terms of its individual movements. With this in mind, total 
average vehicle delay (i.e., average delay of all movements) for a two-way, stop-controlled 
intersection should be viewed with discretion. Table 2 shows LOS criteria for unsignalized 
intersections (both all-way and two-way, stop-controlled). 
 
Level of Service Criteria for Unsignalized Intersections 

Level of Service Average Control Delay (sec/veh) 

A 0 - 10 

B 10 - 15 

C 15 - 25 

D 25 - 35 

E 35 - 50 

F 50 

Source: Highway Capacity Manual, Transportation Research Board, Special Report 209, 2000. 



 

Appendix C: Intersection Operations Level of Service Reports   



 

 

2016 – Existing 















 

 

2016 – One Cruise Call 
  















 

 

2016 – Two Cruise Calls 
 














