




 

 
 
 

 

APPENDIX A-11A. 2030 AM PEAK HOUR INTERSECTION LOS SUMMARY (NO BUILD & PROPOSED ACTION) 
No Build Proposed Action 

Study Intersection 
LOS1 Delay2 V/C3 or 

WM4 LOS Delay V/C or 
WM 

 S Jackson St/1st Ave S C 26.6 0.99 C 26.6 0.97 

 S Jackson St/4th Ave S C 27.4 0.86 C 29.4 0.86 

 S King St/1st Ave S B 18.8 0.74 B 15.0 0.66 

 S Weller St/4th Ave S E 77.8 0.84 E 70.9 0.83 

 Airport Way S/4th Ave S F 166.1 1.37 F 174.0 1.36 

 I-90 Off Ramp/4th Ave S D 42.1 0.93 C 27.1 0.65 

 Alaskan Way/S Royal Brougham Way E 57.2 0.83 E 57.2 0.83 

 1st Ave S/S Royal Brougham Way E 64.8 0.78 D 46.8 0.78 

 Occidental Ave S/S Royal Brougham Way C 22.0 0.38 C 23.6 0.45 

 4th Ave S/S Royal Brougham Way D 36.9 0.81 D 42.9 0.80 

 Alaskan Way/S Atlantic St D 47.6 0.90 D 47.6 0.90 

 Utah Ave S/S Atlantic St F 599.7 SB F 229.3 SB 

 1st Ave S/S Atlantic St F 312.8 3.16 F 94.4 1.14 

 Occidental Ave S/S Atlantic St F 481.3 NB C 19.4 NBR 

 4th Ave S/S Atlantic St C 27.5 0.93 B 11.8 0.64 

 Utah Ave S/S Massachusetts St A 7.5 -5 A 7.5 -5 

 1st Ave S/S Massachusetts St F -6 EB/WB F -6 EB/WB 

 Occidental Ave S/S Massachusetts St B 11.8 WB B 11.8 WB 

 1st Ave S/S Holgate St B 13.7 0.71 B 15.8 0.77 

 Occidental Ave S/S Holgate St B 10.6 NB/SB B 10.6 NB/SB 

 3rd Ave S/S Holgate St B 10.9 NB B 10.9 NB 

 4th Ave S/S Holgate St C 21.2 0.70 C 21.4 0.63 

 1st Ave S/S Lander St D 37.1 0.86 D 41.9 0.93 

 4th Ave S/S Lander St B 19.6 0.56 C 25.2 0.70 

 1st Ave S/S Spokane St F 98.4 1.15 F 98.3 1.15 

 4th Ave S/S Spokane St F 282.7 1.62 F 282.4 1.62 

 5th Ave S/Airport Way S D 50.0 0.77 D 50.0 0.77 

 Colorado Ave S/S Atlantic St C 30.8 0.79 C 30.8 0.79 

 SR 519 Ramp/S Atlantic St - - - B 10.8 0.52 

1. Level of service, based on 2000 Highway Capacity Manual methodology. 
2. Average delay in seconds per vehicle. 
3. Volume-to-capacity ratio reported for signalized intersections. 
4. Worst movement reported for two-way stop-controlled intersections. 
5. Volume-to-capacity ratio not reported for all-way stop-controlled intersections. 



 

 
 
 

EXHIBIT A-11B. 2030 PM PEAK HOUR INTERSECTION LOS SUMMARY (NO BUILD & PROPOSED ACTION) 
No Build Proposed Action 

 
Study Intersection LOS1 Delay2 V/C3 or 

WM4 LOS Delay V/C or 
WM 

 S Jackson St/1st Ave S B 19.8 0.96 B 18.2 0.87 

 S Jackson St/4th Ave S C 27.7 0.83 C 27.9 0.83 

 S King St/1st Ave S E 56.7 1.15 C 21.9 0.89 

 S Weller St/4th Ave S B 16.1 0.52 B 16.1 0.52 

 Airport Way S/4th Ave S D 51.4 0.83 D 49.2 0.83 

 I-90 Off Ramp/4th Ave S D 42.1 0.80 D 38.4 0.65 

 Alaskan Way/S Royal Brougham Way D 50.9 0.95 D 50.9 0.95 

 1st Ave S/S Royal Brougham Way F 93.3 1.17 E 73.7 1.06 

 Occidental Ave/S Royal Brougham Way C 21.7 0.45 C 22.3 0.50 

 4th Ave S/S Royal Brougham Way F 116.8 1.20 F 99.6 1.17 

 Alaskan Way/S Atlantic St D 35.5 0.62 D 38.9 0.68 

 Utah Ave S/S Atlantic St F -6 NB/SB F 651.2 SB 

 1st Ave S/S Atlantic St F 172.9 1.78 D 53.3 0.87 

 Occidental Ave S/S Atlantic St F -6 NB E 36.2 NBR 

 4th Ave S/S Atlantic St B 18.5 0.89 B 18.7 0.94 

 Utah Ave S/S Massachusetts St A 7.9 -5 A 7.9 -5 

 1st Ave S/S Massachusetts St F 274.3 EB F 539.7 WB 

 Occidental Ave S/S Massachusetts St B 13.0 EB B 13.0 EB 

 1st Ave S/S Holgate St B 17.0 0.71 B 18.6 0.76 

 Occidental Ave S/S Holgate St B 11.5 NB B 11.5 NB 

 3rd Ave S/S Holgate St B 12.2 SB B 12.2 SB 

 4th Ave S/S Holgate St C 22.2 0.70 C 23.2 0.70 

 1st Ave S/S Lander St F 83.3 1.18 F 82.8 1.18 

 4th Ave S/S Lander St D 53.6 0.93 E 67.0 0.98 

 1st Ave S/S Spokane St C 31.1 0.48 C 31.1 0.48 

 4th Ave S/S Spokane St F 110.5 1.00 F 110.3 1.00 

 5th Ave S/Airport Way S D 36.2 0.60 D 36.2 0.60 

 Colorado Ave S/S Atlantic St C 33.9 0.69 D 50.6 0.69 

 SR 519 Ramp/S Atlantic St - - - A 7.5 0.56 

1. Level of service, based on 2000 Highway Capacity Manual methodology. 
2. Average delay in seconds per vehicle. 
3. Volume-to-capacity ratio reported for signalized intersections. 
4. Worst movement reported for two-way stop-controlled intersections. 
5. Volume-to-capacity ratio not reported for all-way stop-controlled intersections. 











 

 
 
 

 

 

 

 
 
 
 
 

Appendix B 
Origin-Destination Study 



 

 
 
 

 



 

 

MEMORANDUM  

Date: June 22, 2007  TG: 05153.02

To:  Yonnel Gardes, The Transpo Group 

From:  Brent Turley, PE, The Transpo Group 

cc:  

Subject: SR 519 Origin-Destination Study  

 

This memo summarizes the methodology and results of the origin-destination study 
conducted for the SR 519 project.  The purpose of an origin-destination study is to 
quantify the proportion of traffic traveling from one point of origin to several points 
of destination, or the proportion of traffic from several points of origin to one point 
of destination.  In the case of the SR 519 origin-destination study, the purpose was to 
quantify where I-90 and I-5 traffic was oriented once it reached the south downtown 
area. This information was necessary to model traffic conditions, and appropriately 
estimate shifts in traffic due to the SR 519 Phase 2 improvements. The results of the 
study are shown in Attachments 1 through 4. 

The study used the license plate matching technique, where license plates at origin 
and destination locations were recorded and then matched and summarized. License 
plates were recorded during the AM peak period (6 AM to 9 AM) and the PM peak 
period (3 PM to 6 PM) in May 2007. Data sets were collected at three origin locations: 
westbound I-90 mainline, southbound I-5 ramp to westbound I-90, and northbound 
I-5 ramp to westbound I-90. Data sets were also collected at three destination 
locations: the eastbound right-turn lanes at the I-90 off-ramp/4th Avenue S 
intersection; the eastbound left-turn lanes at the I-90 off-ramp/4th Avenue S 
intersection; and, southbound 4th Avenue traffic passing beneath the S Atlantic 
Street/4th Avenue S intersection. Trips oriented to other destinations were estimated 
from these data sets and intersection turning movement counts in the study area. In 
total, approximately 19,000 license plates were recorded and processed to establish 
the traffic patterns shown in Attachments 1 through 4. 

Attachments 1 and 2 show the AM peak period results. Approximately 50 percent of 
southbound I-5 traffic is oriented south of S Royal Brougham Street. Only 35 and 25 
percent of westbound I-90 and northbound I-5, respectively, are oriented south of S 
Royal Brougham Street. Approximately 70 to 80 percent of I-90 off-ramp traffic at 
4th Avenue S comes from the westbound I-90 mainline.   

Attachments 3 and 4 show the PM peak period results. Approximately 60 percent of 
southbound I-5 traffic is oriented south of S Royal Brougham Street. Approximately 
50 and 20 percent of westbound I-90 and northbound I-5, respectively, are oriented 
south of S Royal Brougham Street. Approximately 75 to 85 percent of I-90 off-ramp 
traffic at 4th Avenue S comes from the westbound I-90 mainline.   











 



 

 
 
 

 

 

 
 
 
 
 

Appendix C 
Travel Time Plots 



 

 
 
 

 
 



Start Time
End Time

Total Time

Appendix C-1a
I-90 Westbound Travel Times - AM Peak Hour
SR 519 Intermodal Access Project, Phase 2

Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Run 8 Run 9 Average

6:57:10 AM 7:09:11 AM 7:20:10 AM 7:34:33 AM 7:52:40 AM 8:11:42 AM 8:32:12 AM 8:47:37 AM 8:59:29 AM -
6:59:02 AM 7:11:08 AM 7:22:36 AM 7:37:01 AM 7:55:31 AM 8:16:51 AM 8:36:55 AM 8:51:16 AM

2m, 51s 5m, 9s 4m, 42s 3m, 39s1m, 52s 1m, 57s 2m, 26s 2m, 28s 2m, 36s 3m, 4s
9:02:05 AM -

AM Peak Hour (7am to 9am)
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Start Time
End Time

Total Time

Appendix C-1b
I-90 Westbound Travel Times - PM Peak Hour
SR 519 Intermodal Access Project, Phase 2

Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Run 8 Run 9 Average

3:58:25 PM 4:12:06 PM 4:25:00 PM 4:38:23 PM 4:52:20 PM 5:05:40 PM 5:20:30 PM 5:39:19 PM 5:55:51 PM -
4:02:53 PM 4:15:17 PM 4:28:21 PM 4:40:53 PM 4:54:43 PM 5:08:51 PM 5:24:42 PM 5:41:38 PM

2m, 23s 3m, 11s 4m, 12s 2m, 19s4m, 51s 3m, 11s 3m, 21s 2m, 30s 2m, 5s 3m, 7s
5:57:56 PM -

PM Peak Hour (4pm to 6pm)
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Start Time

End Time

Total Time
* Travel Times with astericks by them indicate a travel run impacted by a train crossing; these travel 

times are not included in the average total travel time.

Appendix C-2a
I-90 WB Off-Ramp to Terminal 46 via Royal Brougham Way Travel Times - AM Peak Hour
SR 519 Intermodal Access Project, Phase 2

3m, 5s

-

2m, 53s 4m, 16s*3m, 48s 3m, 32s 2m, 35s 2m, 27s

7:43:20 AM

Average
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Start Time

End Time

Total Time
* Travel Times with astericks by them indicate a travel run impacted by a train crossing; these travel 

times are not included in the average total travel time.
^Run 2 had several sections with lost data and some GPS error, accounting for large jumps in speed 

and travel time over the course of the run.

Appendix C-2b
I-90 WB Off-Ramp to Terminal 46 via Royal Brougham Way Travel Times - PM Peak Hour
SR 519 Intermodal Access Project, Phase 2

5:19:04 PM 5:44:25 PM 6:02:41 PM

Run 1 Run 2^ Run 3 Run 4
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Start Time

End Time

Total Time
* Travel Times with astericks by them indicate a travel run impacted by a train

crossing; these travel times are not included in the average total travel time.

Appendix C-3a
I-90 WB Off-Ramp to Terminal 46 via Atlantic Street Travel Times - AM Peak Hour
SR 519 Intermodal Access Project, Phase 2
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Start Time

End Time

Total Time
* Travel Times with astericks by them indicate a travel run impacted by a train

crossing; these travel times are not included in the average total travel time.

Appendix C-3b
I-90 WB Off-Ramp to Terminal 46 via Atlantic Travel Times - PM Peak Hour
SR 519 Intermodal Access Project, Phase 2
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Appendix D 
Rail Crossing Closure 

Observations 



 

 
 
 

 
 



 

 
 
 

APPENDIX D ROYAL BROUGHAM WAY/THIRD AVENUE RAIL CROSSING CLOSURE OBSERVATIONS  
    

AM Royal Brougham Way Crossing Closures 
   Thursday, May 31, 2007   

Time Number Type Direction of Travel Track Length of Closure 
6:55 AM 0 n/a n/a n/a <1 min 

6:58 AM 1 Sounder Southbound 2 
2 min (stopped for 30 

sec) 
7:08 AM 1 Sounder Southbound 2 1 min 
7:16 AM 1 Sounder Northbound (in reverse) 1 1 min 
7:30 AM 2 Sounder Southbound 2 

  
Amtrak 
Cascades Southbound 1 3 min 

7:44 AM 2 Sounder Northbound (in reverse) 1 
  Sounder Southbound 1 2 min 

8:02 AM 1 Sounder Southbound 2 1 min 
8:04 AM 1 Sounder Northbound (in reverse) 1 1 min 
8:19 AM 1 Sounder Southbound 2 2 min 
8:23 AM 1 BNSF Northbound 1 3 min 
8:36 AM 0 n/a n/a n/a <1 min 

8:43 AM 1 
BNSF  
(locos only) Northbound 2 <1 min 

8:54 AM 1 
BNSF  
(locos only) Southbound 2 <1 min 

8:57 AM 1 Amtrak Northbound (in reverse) 2 
4 min (stopped for 30 

sec) 
      

PM Royal Brougham Way Crossing Closures 
   Thursday, May 31, 2007   

Time Number Type Direction of Travel Track Length of Closure 
3:56 PM 1 Amtrak Northbound 2 2 min 
4:04 PM 0 n/a n/a n/a <1 min 
4:22 PM 1 Sounder Southbound 2 1 min 
4:23 PM 2 Sounder Northbound (in reverse) 2 

  Sounder Northbound (in reverse) 2 2 min 
4:46 PM 1 Sounder Southbound 1 1 min 
4:48 PM 0 n/a n/a n/a <1 min 

4:49 PM 1 Sounder Northbound (in reverse) 2 
3 min (stopped for 30 

sec) 
5:11 PM 1 Sounder Southbound 1 1 min 
5:17 PM 1 BNSF Northbound 2 3 min 

5:30 PM 1 
Amtrak 
Cascades Southbound 1 1 min 

5:42 PM 1 Sounder Southbound 1 1 min 
5:53 PM 1 Sounder Northbound (in reverse) 2 1 min 

 





 

 
 
 

 

 

 
 
 
 
 

Appendix E 
Safety Analysis 



 

 
 
 



 

 
 
 

AAPPENDIX E-1. INTERSECTION COLLISIONS AND SEVERITY 

 Number of Collisions Severity 

Intersection 2004 2005 2006 Total 
Annual 

PDO2 Injury3 

 1st Ave S/S Royal Brougham Way 10 (2) 7(1) 10 (1) 1 27 (3) 9.0 19 8 

 Occidental Ave S/S Royal Brougham Way 2 2(1) 1 5(1) 1.7 3 2 

 4th Ave S/S Royal Brougham Way 7 16 (1) 7 30 (1) 10.0 19 11 

 S Jackson St/1st Ave S 4 4  8 (4) 16 (4) 5.3 6 10 

 S Jackson St/4th Ave S 3 8 3 (1) 14 (1) 4.7 10 4 

 S King St/1st Ave S 5 3 4 12 4.0 9 3 

 S Weller St/4th Ave S 0 0 0 0 0.0 0 0 

 Airport Way S/4th Ave S 4 1 0 5 1.7 4 1 

 I-90 Off Ramp/4th Ave S 1 3 1(1) 5(1) 1.7 4 1 

 Alaskan Way/S Royal Brougham Way 1 1 1 3 1.0 2 1 

 Alaskan Way/S Atlantic St* 3(1) 2 1 6(1) 2.0 5 1 

 Utah Ave S/S Atlantic St* 0 0 0 0 0.0 0 0 

 1st Ave S/S Atlantic St 8 7 (1) 6 21 (1) 7.0 12 9 

 Occidental Ave S/S Atlantic St* 0 0 1 1 0.3 1 0 

 4th Ave S/S Atlantic St 8 7 1 16 5.3 7 9 

 Utah Ave S/S Massachusetts St 2 0 0 2 0.7 1 1 

 1st Ave S/S Massachusetts St* 0 0 0 0 0.0 0 0 

 Occidental Ave S/S Massachusetts St* 0 0 0 0 0.0 0 0 

 1st Ave S/S Holgate St 0 1 2 3 1.0 2 1 

 Occidental Ave S/S Holgate St* 0 0 2 2 0.7 2 0 

 3rd Ave S/S Holgate St* 1 0 1 2 0.7 2 0 

 4th Ave S/S Holgate St 4 (2) 4 4 12 (2) 4.0 9 3 

 1st Ave S/S Lander St 5 6 3 (2) 14 (2) 4.7 11 3 

 4th Ave S/S Lander St 2 0 5 7 2.3 3 4 

 1st Ave S/S Spokane St 12 19 15 46 15.3 38 8 

 4th Ave S/S Spokane St 7 6 9 (1) 22 (1) 7.3 11 11 

 5th Ave S/Airport Way S 3 1 2 6 2 4 2 

 Colorado Ave S/S Atlantic St* 0 0 0 0 0 0 0 

*. Unsignalized intersection. 
1. Number of collisions involving pedestrians/bicyclists shown in parenthesis 
2. Reported collisions with property damage only (3-year total) 
3. Reported collisions resulting in injuries (3-year total) 



 

 

APPENDIX E-2 SURFACE STREET SEGMENT COLLISIONS AND SEVERITY  

Number of Collisions Roadway Segment between 1st 
Ave S  

and 4th Ave S  2004  2005  2006 

3-Year   Annual Average 

 

 PDO1  Injury2 

 S Royal Brougham Way 6 4 4 14 4.7 10 4 

 S Atlantic St 10 6 1 17 5.7 13 4 

 S Holgate St 0 1 1 2 0.7 1 1 

 S Lander St 4 5 4 13 4.3 13 0 

1. Reported collisions with property damage only (3-year total) 
2. Reported collisions resulting in injuries (3-year total) 

 



APPENDIX E-3 FREEWAY MAINLINE COLLISIONS AND SEVERITY  

Number of Collisions

I-90 West-
bound Mainline 
Section 

MP 
Range 2004 2005 2006

3-Year

Total
Annual 

Average 

Length 
(miles)

AADT
Collision

per 
MVMT1

WSDOT 
NW 

Region 
Average 

PDO2 Injury3

Pre-
dominant 
Accident 

Type 

End Tunnel to I-
5  NB off-ramp 

3.52 –
2.79 

22 32 26 80 26.7 0.78 59,000 1.6 1.5 53 27 Rear-End 

I-5 NB off-ramp 
to 4th Ave. 

2.79 –
1.94 

10 8 10 28 9.3 0.85 15,000 2 1.5 19 9 Rear-End 

1. MVMT = Million vehicle miles traveled 
2. Reported collisions with property damage only (3-year total) 
3. Reported collisions resulting in injuries (3-year total) 

 
 



 

 
 
 

 

APPENDIX E-4 FREEWAY RAMP COLLISIONS AND SEVERITY  

Number of Collisions 

 I-90 Westbound / I-5 
interchange 2004 2005 2006 

3-Year 

 Total 

 Annual 
Average  PDO1  Injury2 

WB I-90 Off-ramp to NB I-5  9 6 9 24 8.0 13 11 

WB I-90 Off-ramp to SB I-5  2 5 8 15 5.0 11 4 

SB I-5 On-ramp to WB I-90  1 0 0 1 0.3 1 0 

NB I-5 On-ramp to WB I-90  1 0 0 1 0.3 1 0 

1. Reported collisions with property damage only (3-year total) 
2. Reported collisions resulting in injuries (3-year total) 

 
 

 
 



 

 

 

 

 
 
 
 
 

Appendix F 
Interchange Justification Report 
Methodology and Assumptions 
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