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Executive Summary 

 
This report summarizes the traffic impact analysis results for the Bow Lake Transfer/ 
Recycling Station. The transfer station is located in unincorporated King County and the 
City of Tukwila. The station is located north of the S 188th Street/Orillia Road S 
intersection. The eight-acre site is bound on the west by I-5 and overlooks the 
Duwamish Valley to the east. The site is accessed from the S 188th Street/Orillia Road S 
intersection. The Bow Lake Transfer/Recycling Station is being upgraded primarily to 
meet current building and environmental standards, improve safety and efficiency, and 
accommodate projected regional growth trends. Construction is expected to be complete 
by the year 2011.   
 
The traffic analysis was for the weekday AM and PM peak hours, which represent peak 
commuter traffic volumes on the roadway network. A Saturday peak hour was also 
analyzed since Saturday is the peak period of traffic flow attracted to the site. The 
primary State Environmental Policy Act (SEPA) analysis reviews existing conditions, 
year 2011 baseline conditions, and 2011 with-project conditions which reflect a horizon 
year consistent with project buildout. A future year 2030 planning level analysis is also 
included to support the long-range Master Plan. Five intersections were studied, which 
were: 
  

• S 188th Street/Military Road S; 

• S 188th Street/I-5 Southbound (SB) Ramps; 

• S 188th Street/I-5 Northbound (NB) Ramps; 

• S 188th Street/Orillia Road S (Bow Lake Transfer/Recycling Station Access); and 

• Orillia Road S/S 200th Street.  
 
 
Additional analysis was also conducted to measure the potential impacts of Bow Lake 
traffic when the proposed Tukwila South Project is included in the baseline conditions. 
Information contained in the Bow Lake Traffic Impact Analysis related to the proposed 
Tukwila South Project was derived from the Draft Environmental Impact Statement 
(DEIS) developed by La Pianta, LLC for that proposal.  All technical and other 
information concerning that site was presumed to be accurate, and no additional 
independent analysis for that proposed site’s development and traffic conditions was 
prepared by The Transpo Group, Inc.. Tukwila South is proposing mixed-use 
development of up to 14 million square feet under near-term (2015) and long-term 
(2030) build-out years. The Tukwila South Year 2015 Alternative 1 build-out is forecast 
to generate about 3,727 net new PM peak hour trips, and the Year 2030 Alternative 1 
build-out is forecast to generate about 13,975 net new PM peak hour trips. This traffic 
would access the street system at S 180th Street and S 200th Street.  
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The existing conditions analysis shows that the five study intersections all operate at level 
of service (LOS) D or better during both the weekday AM and PM peak hours. During 
the Saturday peak hour, all intersections operate at LOS B, with the exception of S 188th 
Street/Military Road S which operates at LOS C.  All intersection operations remain 
similar under 2011 baseline conditions.  
 
The Bow Lake Transfer/Recycling Station is a currently operating site with existing and 
measurable traffic volumes.  The methodology for estimating future traffic volumes is 
based on a linear increase of existing traffic volumes based on solid waste forecasts 
provided by the King County Solid Waste Division.  As stated in econometric model 
forecasting prepared by the Solid Waste Division, it is estimated that the tonnage of solid 
waste disposal will increase by about 16 percent from year 2006 to 2011.  Existing peak 
hour traffic volumes accessing the site were increased by 16 percent to estimate the net 
new trips accessing the site by year 2011. By year 2011 there is expected to be 12 net new 
trips during the AM peak hour, 7 net new trips during the PM peak hour, and 29 net new 
trips during the Saturday peak hour.  When compared to baseline intersection total 
entering volume (TEV), the project trips account for less that 1 percent of the volume at 
the study intersections during the weekday AM and PM peak hours.  On Saturday, the 
project trips account for about 2 percent of the TEV at S 188th Street/Orillia Road S 
(site access) and 1 percent or less at all remaining study intersections.  Since traffic 
volumes vary by 5 to10 percent from day-to-day, it is unlikely the average driver will 
notice these projected related forecast volume increases.  
 
As can be expected due to the low volume impact on the study intersections, the with-
project LOS does not change from baseline conditions.  Since the project related traffic 
volumes are so light, the LOS is unchanged at most study intersections when comparing 
baseline to with-project conditions.  
 
These results are echoed with the year 2030 long-range analysis, as well as the additional 
analysis that includes the Tukwila South Project traffic volumes in the baseline 
conditions.  Under the long-range 2030 analysis, as well as the 2011 and 2030 analyses 
that include Tukwila South traffic volumes, when compared to with-Bow Lake project 
conditions, the LOS is similar between baseline and with-project conditions.  The 
insignificant impacts of the Bow Lake project are a result of the project’s future traffic 
volumes as comprising a small percentage of the overall traffic volumes on the roadway 
network.      
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Introduction 

This report summarizes the transportation impact analysis (TIA) conducted for the Bow 
Lake Transfer/Recycling Station located in unincorporated King County and Tukwila, 
Washington.  The analysis is consistent with TIA guidelines for a SEPA checklist.  

Project Location and Description 

The Bow Lake Transfer/Recycling Station is located north of the S 188th Street/Orillia 
Road S intersection in unincorporated King County and the City of Tukwila.  The 
transfer station was constructed in 1977.  The eight-acre site is located along the east 
edge of I-5 overlooking the Duwamish Valley.  The site vicinity is shown in Figure 1.   
The transfer station operates 24 hours per day, Monday through Friday, and from 8:30 
am to 5:30 pm on weekends.  The site is open to commercial haulers, residential self-
haulers, and business self-haul customers.  The site is accessed from the S 188th 
Street/Orillia Road S intersection.  
 
The Bow Lake Transfer/Recycling Station is being upgraded to meet current building 
and environmental standards, improve safety and operational efficiency, and 
accommodate projected future regional growth trends.  It will incorporate solid waste 
management efficiencies that will help keep disposal rates as low as possible when the 
County’s remaining landfill reaches capacity and solid waste is exported to an out-of-
county disposal site.  
 
Specific proposed improvements include: 

• An expanded recycling area, including a yard waste area; 

• A larger transfer building that will have easier-to-use waste unloading areas, 
which should reduce customer wait times; 

• An enclosed transfer building; 

• An enhanced site layout to improve on-site circulation and increased on-site 
vehicle queuing storage; 

• Two preload compactors to improve operational efficiency and decrease the 
number of transfer trailer truck trips required to/from the transfer station; 

• Improved building design; and 

• Environmental enhancements to the storm and waste water system to protect 
public health.  

 
It should be noted that the proposed improvements don’t necessarily equate to increased 
site traffic generation.  The site is being improved to accommodate the growing 
demands from local and regional population increases.  At the same time, operational 
enhancements are being provided to provide enhanced compaction of solid waste to 
reduce the number of trailer truck trips to/from the site.  
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One of the site improvements will be new compaction technology know as a “preload 
compactor”.  This relates to the loading and compacting of waste containers which are 
used to transport waste from Bow Lake final disposal sites.  The current practice is to 
top-load a waste transfer trailer and lightly compact the material with a knuckleboom 
crane.  This practice allows transfer trailers to carry about 18 tons of waste.  The new 
preload compactor will allow transfer trailers to carry about 27 to 30 tons of waste.  In 
the short term, this could equate to 50 to 67 percent fewer truck trips from this site.  The 
project will be completed by 2011. 

Study Approach 

The analysis of traffic operations of five off-site intersections focuses on the weekday 
AM and PM peak hour, as well as a Saturday peak hour.  The AM and PM peak hours 
are typically the time periods with the highest roadway traffic volumes representative of 
commuter traffic.  The Saturday peak hour represents the time period when the site 
generates their highest volume of trips.  The following intersections were selected for 
study: 
 

• S 188th Street/Military Road S; 

• S 188th Street/I-5 Southbound (SB) Ramps; 

• S 188th Street/I-5 Northbound (NB) Ramps; 

• S 188th Street/Orillia Road S (Bow Lake Transfer/Recycling Station Access); and 

• Orillia Road S/S 200th Street.  
 
The following sections document existing, future baseline (without-project), and future 
with-project conditions within the study area.  Project impacts are identified by 
comparing forecast with-project conditions against forecast baseline conditions.  
Potential mitigation measures are identified where necessary to offset these impacts.  The 
report is divided into the following primary sections: 
 

• Existing Conditions documents the current (year 2006) conditions within the study 
area.  Existing levels of service at study intersections are calculated based on existing 
intersection geometry and traffic volumes.  This section also includes descriptions of 
transportation facilities within the study area and on roadways adjacent to the site.  
This study documents AM, PM, and Saturday peak hour traffic operations at the 
study intersections.  

• Future Baseline Conditions (Without-Project) documents the conditions 
expected to prevail in the study area in year 2011 without the proposed project.  The 
operations analyses include all roadway improvements and increases in traffic 
volume resulting from other planned developments in the vicinity of the project site 
by year 2011.    

• Future With-Project Conditions documents the impact of a “typical day” of the 
proposed project relative to year 2011 baseline conditions.  A “typical day” is the 
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estimate of traffic that is expected to be generated by the normal use of the facility.  
The impacts are measured by comparing with-project conditions to the year 2011 
baseline, which is the proposed year of opening.  All SEPA-based mitigation will be 
based on year of opening (year 2011) conditions. 

• Cumulative Analysis with Tukwila South documents the conditions expected to 
prevail in the study area when the Tukwila South Project traffic volumes are included 
in the background (baseline) conditions. 

• Proposed Mitigation documents the results of the analysis and identifies measures 
to offset potential transportation impacts, if necessary. 
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Existing Conditions 

This section of the report provides an inventory of existing transportation conditions 
throughout the study area.  This inventory serves as the foundation from which future 
traffic conditions are forecast and evaluated.  The following paragraphs describe the 
vicinity roadway network, existing traffic volumes and operations, and safety. 

Roadway Network 

The following roadways comprise the primary roadway system in the project site vicinity.   
Furthermore, these roadways are anticipated to accommodate a majority of the project-
generated traffic and, in doing so, would experience the greatest project impacts.  The 
following paragraphs describe the general characteristics of these roadways. 
 
I-5 is a north-south interstate freeway facility providing regional access to the area.  In 
the project vicinity, I-405 is five lanes (four general purpose lanes and one High 
Occupancy Vehicle [HOV} lane in both directions).  
 
S 188th Street is classified as a principal arterial, providing access to I-5.  It connects with 
Orillia Road, just east of the site and continues west to Normandy Park, near Puget 
Sound.  It is a five-lane facility near the project site, providing left-turn lanes at each of 
the study intersections.  There are paved shoulders within the project vicinity. Sidewalks 
are on the north side of the roadway starting just west of Military Road.  
 
Orillia Road S is a principal arterial located southwest of the site.  It connects S 188th 
Street and I-5 with the valley floor to the east via S 200th Street and S 212th Street.  Orillia 
Road is a four-lane roadway with a posted speed limit of 40 mph. It has 11- and 12-foot 
lanes with 4- to 5-foot paved bicycle lanes.  There is curb and gutter, as well as 
intermittent sidewalks.  

Traffic Volumes 

The weekday AM and PM peak hour was selected for the analysis since it is the time 
period that typically accounts for the highest background traffic volumes, and thus 
results in the most congested periods for a traffic analysis.  A Saturday peak hour was 
also selected for analysis since this represents a time period when traffic volumes at the 
transfer station are typically the highest.  Existing weekday AM, PM, and Saturday peak 
hour turning movement counts were performed in the field by All Traffic Data Services, 
Inc.  
 
Transfer station traffic volume is primarily comprised of two types of trips: self-hauled 
and commercially collected.  Self-hauled trips are comprised of residents or small 
businesses delivering their solid waste.   Commercially collected trips are from the large 
waste hauling companies.  Table 1 summarized the vehicle volumes accessing the 
transfer station during the three peak hours. 
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Table 1. Existing Traffic Volumes: S 188th St/Orillia Rd S/Transfer Station 

 Accessing Station1 TEV2 % Vol. Related to Station3 

AM Peak Hour 73 2,833 2.6% 

PM Peak Hour 44 3,457 1.3% 

Sat. Peak Hour 181 1,222 14.8% 

1. Total trips in/out from transfer station during peak hour counted. 
2. TEV = total entering volume of intersection. 
3. The percentage of intersection volume accessing the transfer station.  

 
As Table 1 shows, the total volume accessing the transfer station is the lowest during the 
PM peak hour, which is when traffic volumes are the highest.  The transfer station 
experiences higher volumes on a Saturday peak hour due to increased self-haul 
residential trips.  Figure 2 shows the peak hour turning movement counts at all of the 
study intersections.  
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Traffic Operations 

This section of the report summarizes existing traffic operations at the study 
intersections.  The operations analysis section summarizes LOS calculations as well as 
off-site vehicle queuing.  

Level of Service 

A LOS analysis was conducted for the study intersections under existing conditions.  
Level of service is a qualitative measure of the performance of an intersection.  Levels of 
service values range from LOS A, indicating good operation and low vehicle delays, to 
LOS F, which indicates congestion and longer vehicle delays.   Appendix A contains a 
detailed explanation of LOS criteria and definitions.  
 
Synchro v.6.0 (Build 612) was used to evaluate intersection levels of service based on the 
2000 Highway Capacity Manual (HCM) (Transportation Research Board, 2000) 
methodologies.  As part of HCM methodologies, intersection operations are analyzed 
during the peak 15-minute period of the peak hour represented.  Existing traffic 
volumes, lane geometries, and traffic controls were used to estimate existing traffic 
operations for the study intersections.  The existing signal timing plans were obtained 
from the City of SeaTac, King County, and the Washington State Department of 
Transportation (WSDOT).  Table 1 shows the LOS results for the study intersections. 
The detailed LOS worksheets are included in Appendix B of this report.  

Table 2. Existing (2006) LOS Summary: Weekday AM, PM, and Sat. Peak Hours 

 AM Peak Hour PM Peak Hour Sat. Peak Hour 

 Intersection LOS1 Delay2 
V/C3 or 
WM4 LOS Delay 

V/C or 
WM LOS Delay 

V/C or 
WM 

S 188th St/Military Rd S D 51.8 0.92 D 38.4 0.76 C 28.3 0.59 

S 188th St/I-5 SB Ramps B 16.8 0.64 D 40.3 0.88 B 10.9 0.39 

S 188th St/I-5 NB Ramps C 23.3 0.79 C 30.8 0.86 B 15.7 0.51 

Orillia Rd S/S 200th St C 32.2 0.77 C 26.1 0.77 B 16.8 0.36 

Unsignalized          

S 188th St/Orillia Rd S A 4.0 NA A 4.2 NA A 1.4 NA 

Worst Movement F >120 SB5 F >120 SB B 13.2 SB 

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 unsignalized intersections.  
5. SB = Southbound approach. 
6. NB = Northbound approach. 

 
King County LOS standards for an urban area is LOS E. Both WSDOT and the City of 
SeaTac LOS standards are LOS D.  As Table 2 shows, all of the signalized study area 
intersections operate at LOS D or better during the weekday peak hours.  All 
intersections operate well during the Saturday peak hour.  
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The unsignalized intersection of S 188th Street/Orillia Road S (site access) operates at 
LOS A as a whole.  Only the southbound movement of the unsignalized intersection 
operates at LOS F during the weekday peak hours analyzed.  The S 188th Street/Orillia 
Road southbound exit does not impact operations along the S 188th Street – Orillia Road 
corridor, only the ability for vehicles to exit the transfer station.    

Off-Site Traffic Queuing 

This section of the report summarizes the calculated queuing between the study area 
intersections.  Due to the close spacing of these intersections, queues can occur that may 
inhibit an adjacent intersection from functioning properly.  Queue calculations are 
summarized on S 188th Street for both the westbound and eastbound directions.  On 
S 188th Street, westbound queues are estimated to measure potential blocking between: 
Military Road S and I-5 Northbound (NB) Ramps, I-5 NB Ramps and I-5 Southbound 
(SB) Ramps, and I-5 SB Ramps and Orillia Road S (site access).  In the eastbound 
direction, queues are estimated to measure potential blocking between Orillia Road S and 
I-5 NB Ramps, I-5 NB Ramps and I-5 SB Ramps, as well as I-5 SB Ramps and Military 
Road S. 
 
Synchro v.6.0 (Build 612) was used to evaluate intersection queuing. The 95th percentile 
(maximum) queuing data is reported from Synchro.  The 95th percentile would be the 
worst case queue during the time period with the highest traffic volumes.  Thus, the 95th 
percentile queues are likely to occur for 1 to 2 cycles during the peak 15-minutes of the 
weekday PM peak hour.  However, queues could be longer if there are multiple 
intersection blockages that are impacting corridor operations, as Synchro and HCM 
calculations cannot account for these situations. 
 
Table 3 provides an estimate of capacity between the intersections compared with 95th 
percentile queue (maximum).  The purpose of this data is to provide an estimate of 
queues to use as a bench mark to measure queue impacts with increased future traffic 
volumes.    
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Table 3. Existing Intersection Queue Summary: Weekday AM and PM Peak Hours 

AM Peak Hour 

Direction/Intersection Capacity1 (ft) 95th Percentile2 Queue (ft) Available Capacity? 
(ft) 

Westbound    

S 188th St /Military Rd S 205 260 No 

S 188th St /I-5 SB Ramps 490 200 Yes 

S 188th St /I-5 NB Ramps 65 365 No 

Eastbound    

S 188th St/Orillia Rd S 65 20 Yes 

S 188th St /I-5 NB Ramps 490 330 Yes 

S 188th St /I-5 SB Ramps 205 160 Yes 

PM Peak Hour 

Westbound    

S 188th St /Military Rd S 205 245 No 

S 188th St /I-5 SB Ramps 490 230 Yes 

S 188th St /I-5 NB Ramps 65 600 No 

Eastbound    

S 188th St/Orillia Rd S 65 20 Yes 

S 188th St /I-5 NB Ramps 490 335 Yes 

S 188th St /I-5 SB Ramps 205 255 No 

1. Distance between intersections. 
2. 95th percentile queue length in feet as reported by Synchro 6.0. 

 
During the AM and PM peak hour in the westbound direction the I-5 SB Ramps/S 188th 
Street and S 188th Street/Orillia Road S intersections will experience blockages from 
adjacent intersections.  During the PM peak hour in the eastbound direction the S 188th 
Street/Military Road S intersection will experience blockages resulting from the S 188th 
Street/I-5 SB Ramps intersection.  
 
During the AM and PM peak hour the east-to-north left-turn into the project site 
(S 188th Street/Orillia Road S) does not queue into the adjacent intersection based on 
model calculations.  However, the left-turns would be blocked due to queues on the 
westbound approach at the S 188th Street /I-5 NB Ramps intersection.  Eastbound left-
turns into the site will depend on westbound traffic not blocking the site access during 
the weekday AM and PM peak hours.   

Traffic Safety 

Records of reported accidents at study intersections were reviewed to help identify if any 
existing traffic safety issues exist.  The most recent summary of accidents is for the 
period between January 1, 2002/2003 through July, 2005.  The data was provided by the 
City of SeaTac, King County, and WSDOT.  A historical review of the frequency of 
accidents was conducted at all study intersections.  Typically, intersections with collision 
rates greater than 1.0 collisions per million entering vehicles (MEV) are earmarked for 
continued evaluation and potential safety improvements.  A summary of the total 
average annual and MEV of reported accidents at each study intersection is provided in 
Table 4. 
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Table 4. Intersection Accident Data Summary 

Number of Accidents   

Intersection 
2002/ 
2003 2004 2005 Total Annual Average MEV1 

S 188th St/Military Rd S 15 16 14 45 15.0 1.22 

S 188th St/I-5 SB Ramps 9 10 8 27 9.0 0.66 

S 188th St/I-5 NB Ramps 9 17 11 37 12.3 0.80 

S 188th St/Orillia Rd S 6 11 8 25 8.3 0.66 

Orillia Rd S/S 200th St 7 10 6 23 7.7 0.55 

1. MEV = Million entering vehicles.  

 
As Table 4 shows, the MEV is less than 1.0 at all of the study intersections with the 
exception of S 188th Street/Military Road S.  This intersection has an average of 15 
accidents per year over the last three years.  The accidents were 12 rear-end, 5 angle, 4 
turning, 5 head-on, 6 sideswipe, 4 fixed object, and 9 other.  The City of SeaTac 
currently does not have accident safety analysis standards.        

Transit Service 

King County Metro Transit (MT) and Sound Transit (ST) provide service to an 
eastbound stop at the near side of S 188th Street/Military Road S.  Transit service is 
provided by three routes: 

• MT 180 provides service on 30-minute headways between Burien and Auburn.   

• MT 194 provides service on 45-minute headways between Seattle and Federal 
Way. 

• ST 574 provides service on 30-minute headways between SeaTac and Lakewood.  
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     Future Baseline Conditions (Without-
Project) 

A future 2011 baseline (representing a without-project scenario) analysis was developed 
to identify forecast traffic conditions.  Although traffic volumes at the existing driveway 
will increase with or without the proposed transfer station improvements, traffic 
volumes accessing the site were assumed to remain consistent with existing conditions in 
order to isolate growth in site-related traffic volumes for the with-project analysis. 
 
The evaluations in this section establish a baseline for identifying project impacts, which 
will be based upon a comparison of baseline traffic conditions to with-project 
conditions.  The future roadway network, traffic volumes, and traffic operations are 
defined in this section. 
   

Traffic Volumes 

Year 2011 baseline traffic volumes were established based on a forecast from a regional 
traffic forecasting model (TMODEL2).  This model was derived from the Puget Sound 
Regional Council model (PSRC) and used for the SR 509 extension studies.  The model 
has recently been updated to support the Port of Seattle (POS) Comprehensive 
Development Plan (CDP).  Model roadway link data was plotted for a short-term year of 
2010 and a long-term year of 2024.  The short-term model plot shows traffic volumes 
are expected to remain about the same over the next four years.  This is due to traffic 
shifts created by the City of Kent’s South 228th Street Extension.  Some traffic volumes 
are expected to shift from S 212th Street and Orillia Road S to the new S 228th Street 
extension.  The long-term plots show expected traffic volume increases at an annual rate 
of 1 percent.    
 
Although traffic volumes in the short-term are not expected to increase near the study 
area due to the S 228th Street extension project, to be conservative, existing (year 2006) 
traffic volumes were increased at an annual rate of 1 percent to estimate year 2011 
forecast traffic volumes.  The volumes were rounded to the nearest 5 vehicles, and the 
site access volumes were assumed to remain unchanged.  Site access traffic volumes will 
be addressed under the with-project conditions section.  Figure 3 shows the future 2011 
baseline traffic volumes for the weekday AM and PM, and Saturday peak hours.  These 
volumes will be used to estimate year 2011 baseline conditions.     

Planned Transportation Improvements 

No short-term (year 2011) transportation improvement projects that would enhance 
capacity were identified for the study intersections.  

Traffic Operations 

This section of the report summarizes baseline traffic operations at the study 
intersections.  The operations analysis section summarizes baseline LOS calculations as 
well as off-site vehicle queuing.  
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Level of Service 

Future traffic operations in the study area were evaluated based on the year 2011 forecast 
traffic volumes.  Since no short-term planned improvements were identified, intersection 
channelization is consistent with existing conditions.  The traffic operations analysis uses 
the same methodologies discussed in the evaluation of existing levels of service.  Table 5 
summarizes the weekday AM and PM baseline LOS results; existing conditions results 
are provided for comparison purposes.  The detailed LOS worksheets are provided in 
Appendix B.    

Table 5. 2011 Baseline LOS Summary: Weekday AM and PM Peak Hours 

 AM Existing (2006) AM Baseline (2011) 

 Intersection LOS1 Delay2 
V/C3 or 
WM4 LOS Delay V/C or WM 

S 188th St/Military Rd S D 51.8 0.92 D 46.7 1.03 

S 188th St/I-5 SB Ramps B 16.8 0.64 B 15.4 0.67 

S 188th St/I-5 NB Ramps C 23.3 0.79 C 24.0 0.78 

Orillia Rd S/S 200th St C 32.2 0.77 C 21.6 0.78 

Unsignalized       

S 188th St/Orillia Rd S A 4.0 NA A 5.7 NA 

Worst Movement F >120 SB F >120 SB 

 PM Existing (2006) PM Baseline (2011) 

Intersection LOS Delay V/C or WM LOS Delay V/C or WM 

S 188th St/Military Rd S D 38.4 0.76 C 33.5 0.82 

S 188th St/I-5 SB Ramps D 40.3 0.88 D 35.2 0.94 

S 188th St/I-5 NB Ramps C 30.8 0.86 C 30.3 0.90 

Orillia Rd S/S 200th St C 26.1 0.77 C 29.3 0.82 

Unsignalized       

S 188th St/Orillia Rd S A 4.2 NA A 6.4 NA 

Worst Movement F >120 SB F >120 SB 

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 unsignalized intersections. 

 
As Table 5 shows, under future baseline conditions all signalized intersections are 
calculated to operate at LOS D or better.  The unsignalized S 188th Street/Orillia Rd S 
(site access) intersection continues to operate at LOS A as a whole, with the southbound 
movement expected to continue to operate at LOS F during the weekday peak hours.   
 
Table 6 provides a summary of the Saturday peak hour LOS results. Both existing and 
baseline conditions are provided for comparison purposes.  
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Table 6. 2011 Baseline  LOS Summary: Saturday Peak Hour 

 Existing (Sat. 2006) Baseline (Sat. 2011) 

 Intersection LOS1 Delay2 
V/C3 or 
WM4 LOS Delay V/C or WM 

S 188th St/Military Rd S C 28.3 0.59 C 27.8 0.61 

S 188th St/I-5 SB Ramps B 10.9 0.39 A 9.3 0.41 

S 188th St/I-5 NB Ramps B 15.7 0.51 B 16.4 0.54 

Orillia Rd S/S 200th St B 16.8 0.36 B 17.3 0.38 

Unsignalized       

S 188th St/Orillia Rd S A 1.4 NA A 1.4 NA 

Worst Movement B 13.2 SB B 13.6 B 

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 unsignalized intersections. 

 
As Table 6 shows, all intersections operate well during the Saturday peak hour.  

Off-Site Traffic Queuing 

This section of the report summarizes the calculated queuing between the study area 
intersections for the forecast baseline conditions.  Queue calculations are summarized on 
S 188th Street for both the westbound and eastbound directions.  On S 188th Street in the 
westbound direction queues are estimated to measure potential blocking between: 
Military Road S and I-5 NB Ramps, I-5 NB Ramps and I-5 SB Ramps, and I-5 SB 
Ramps and Orillia Road S (site access).  In the eastbound direction queues are estimated 
to measure potential blocking between Orillia Road S and I-5 NB Ramps, I-5 NB Ramps 
and I-5 SB Ramps, as well as I-5 SB Ramps and Military Road S.  
 
Table 7 compares the existing with future baseline calculated queues.  Capacity between 
intersections is shown to help identify if there is blocking between intersections during 
baseline conditions.     
 



Bow Lake Transfer/Recycling Station           December 2006 

The Transpo Group |               Bow Lake Transfer Station Traffic Impact Analysis Page 16 

Table 7. 2011 Baseline Intersection Queue Summary: Weekday AM and PM Peak Hours  

AM Peak Hour 

  95th Percentile2 Queue Baseline 

Direction/Intersection Capacity1 (ft) Existing (ft) Baseline (ft) Available 
Capacity? 

Westbound     

S 188th St /Military Rd S 205 260 365 No 

S 188th St /I-5 SB Ramps 490 200 225 Yes 

S 188th St /I-5 NB Ramps 65 365 290 No 

Eastbound     

S 188th St/Orillia Rd S 65 20 20 Yes 

S 188th St /I-5 NB Ramps 490 330 275 Yes 

S 188th St /I-5 SB Ramps 205 160 150 Yes 

PM Peak Hour 

Westbound     

S 188th St /Military Rd S 205 245 230 No 

S 188th St /I-5 SB Ramps 490 230 365 Yes 

S 188th St /I-5 NB Ramps 65 600 620 No 

Eastbound     

S 188th St/Orillia Rd S 65 20 20 Yes 

S 188th St /I-5 NB Ramps 490 335 265 Yes 

S 188th St /I-5 SB Ramps 205 255 450 No 

1. Distance between intersections. 
2. 95th percentile queue length in feet as reported by Synchro 6.0. 

 
As Table 7 shows, during AM and PM peak hour conditions, the queuing results are 
similar between existing and baseline conditions. 
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Future With-Project Conditions 

This section highlights forecast traffic conditions with the proposed project.  The results 
were compared to baseline traffic conditions to identify project impacts.  A description 
of project trip generation, trip distribution, and future traffic operations with the 
proposed project is provided in this section.   

Trip Generation 

The Bow Lake Transfer/Recycling Station is an existing site with exiting traffic volumes. 
The methodology for estimating future traffic volumes is based on a linear increase of 
existing traffic volumes based on solid waste forecasts provided by the King County 
Solid Waste Division.  The Solid Waste Division forecasts the total annual waste tonnage 
based on historic data and the expected development in economic activities and 
population growth.  Factors influencing the waste tonnage being disposed are income, 
tip fees, number of jobs, service area population, household size, and the structure of the 
job market.  
 
Based on econometric model forecasting done by the Solid Waste Division, it is 
estimated that the tonnage of solid waste disposal will increase by about 16 percent from 
year 2006 to 2011.  It is assumed that traffic volumes accessing the site will increase at a 
linear rate. Thus, existing peak hour traffic volumes accessing the site will be increased 
by 16 percent to estimate the net new trips accessing the site by year 2011.  Table 8 
summarizes the estimated weekday AM and PM, and Saturday peak hour net new project 
traffic volumes.         
 
Table 8. 2011 Trip Generation Estimate Summary 

 AM Peak Hour PM Peak Hour Sat. Peak Hour 

Land Use Total In Out Total In Out Total In Out 

Existing Traffic Volumes1 73 44 29 44 19 25 181 93 88 

Increased by 16.0%2 85 51 34 51 22 29 210 108 102 

Total Net New Project Trips 12 7 5 7 3 4 29 15 14 

1. Based on existing year 2006 peak hour turning movement counts. 
2. Growth rate based on County econometric model forecasts.  

 
As Table 8 shows, by year 2011 there is expected to be 12 net new trips during the AM 
peak hour, 7 net new trips during the PM peak hour, and 29 net new trips during the 
Saturday peak hour.  As this data shows, net new trips attracted to the site during the 
commuter peak hours is relatively low.  Trips attracted to the site typically increase on 
weekends since this is the time period when residents (self-haul) have the opportunity to 
dispose of household waste.   
 
These estimates are likely conservative, since no reduction to site truck volumes was 
applied due to the new preload compactor technology that will be used to load waste 
containers.  In the short-term, this preload compactor application should reduce truck 
trips by 50 to 67 percent.  In addition, the analysis is constructed to consider all growth 
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traffic as, in effect, Net New Project Trips.  Since there are no plans to close the transfer 
station site if the improvements are not made, this results in a systematic overestimate of 
the actual effect of the proposal on off-site traffic.  However, the analysis is constructed 
this way to assure that potential impacts are not underestimated. 

Project Trip Distribution/Assignment 

Project trip distribution is based on existing site access traffic volumes and an 
origin/destination study summarized in an April 2004 report called “Waste Monitoring 
Program.”  Existing turning movement counts were used to identify existing distribution 
patterns at the site access (S 188th Street/Orillia Road S).  Beyond the site access, trip 
distributions were assigned to roadways based on the origin/destination study. Project 
trip distribution is illustrated in Figures 4 and 5.  As Figure 4 shows, distribution was 
distinctly different for inbound and outbound trips during the weekday AM and PM 
peak hours and trips were assigned accordingly.  As Figure 5 illustrates, during the 
Saturday peak hour outbound trips tend to mirror inbound trips. 
 
These differences between weekday and weekend traffic patterns are likely due to the 
difference in trip types.  Weekday peak hour site traffic is going to tend to attract more 
commercial-haulers then self-haulers; and when commercial-haulers finish dumping solid 
waste many trucks likely continue community service routes other than where they 
originated.  Whereas a weekend will have a higher concentration of self-haul trips 
(residents), and likely return home after they unload.   

2011 Traffic Volume 

The project-generated traffic was added to the baseline traffic volumes to obtain the 
with-project volumes for the study intersections illustrated in Figure 6.  These are the 
volumes used to estimate project impacts in the operations analysis. 
 
To characterize potential traffic volume impacts, with-project traffic volumes were 
compared to 2011 baseline volumes to determine the percent impact of project traffic on 
study intersections.  Table 9 summarizes the project’s peak hour contribution to total 
entering traffic volumes at the study intersections.  
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Table 9. 2011 Project Traffic Volume Impacts 

Intersection Intersection Total Entering Volume 

AM Peak Hour 2011 Baseline Project Traffic 2011 With-Project % Impact 

S 188th St/Military Rd S 3,100 1 3,101 >0.1 

S 188th St/I-5 SB Ramps 3,055 3 3,058 0.1 

S 188th St/I-5 NB Ramps 3,675 6 3,681 0.2 

S 188th St/Orillia Rd S 2,973 12 2,985 0.4 

Orillia Rd S/S 200th St 3,200 6 3,206 0.2 

PM Peak Hour 2011 Baseline Project Traffic 2011 With-Project % Impact 

S 188th St/Military Rd S 3,545 1 3,546 >0.1 

S 188th St/I-5 SB Ramps 3,930 3 3,933 0.1 

S 188th St/I-5 NB Ramps 4,445 4 4,449 0.1 

S 188th St/Orillia Rd S 3,634 7 3,641 0.2 

Orillia Rd S/S 200th St 4,015 3 4,018 0.1 

Sat. Peak Hour 2011 Baseline Project Traffic 2011 With-Project % Impact 

S 188th St/Military Rd S 2,540 5 2,545 0.2 

S 188th St/I-5 SB Ramps 2,225 13 2,238 0.6 

S 188th St/I-5 NB Ramps 1,960 20 1,980 1.0 

S 188th St/Orillia Rd S 1,276 29 1,305 2.3 

Orillia Rd S/S 200th St 1,500 9 1,509 0.6 

 

As Table 9 shows, during the AM and PM peak hours the expected increase in project-
related traffic volumes will impact all study intersections by less than 1 percent.  On 
Saturday project trips impact the site access driveway (188th Street/Orillia Road S) by 
about 2 percent.  Project-related traffic volumes impact all remaining study intersections 
by less than 1 percent.  Traffic volumes typically fluctuate about plus or minus 5 percent 
from day-to-day depending on factors such as the day of the week, weather, and traffic 
conditions elsewhere in the roadway network.  Based on these results, it is unlikely that 
the average motorist would notice the forecast impact of increased site traffic volume.  
As noted above, even these impacts overstate the probable traffic impacts, since the 
waste stream forecasts are not dependent on the proposed action, and there are no plans 
to close the transfer station if the improvements are not made. 

Traffic Operation Impacts 

This section of the report summarizes with-project traffic operations at the study area 
intersections.  The operations analysis section summarizes LOS calculations as well as 
off-site vehicle queuing.  Baseline analysis results are provided to measure the degree of 
impact of project related traffic.   

Level of Service 

A LOS analysis was conducted for with-project conditions in order to quantify traffic 
operations in the study.  The same HCM 2000 methodologies were applied and all 
intersection parameters such as channelization, intersection control, and signal timings 
were held consistent with those used in the evaluation of baseline conditions to measure 
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the degree of impact of the proposed project.  With-project traffic operations forecasts 
are based on Figure 6 with-project traffic volumes.  Table 10 summarizes the with-
project LOS, baseline conditions are provided for comparison purposes.  The detailed 
LOS worksheets are provided in Appendix B.  

Table 10. 2011 With-Project LOS Summary: Weekday AM and PM Peak Hours 

 AM Baseline AM With-Project 

 Intersection LOS1 Delay2 
V/C3 or 
WM4 LOS Delay V/C or WM 

S 188th St/Military Rd S D 46.7 1.03 D 46.6 1.03 

S 188th St/I-5 SB Ramps B 15.4 0.67 B 15.4 0.67 

S 188th St/I-5 NB Ramps C 24.0 0.78 C 24.0 0.79 

Orillia Rd S/S 200th St C 21.6 0.78 C 21.7 0.79 

Unsignalized       

S 188th St/Orillia Rd S A 5.7 NA A 8.1 NA 

Worst Movement F >120 SB F >120 SB 

 PM Baseline PM With Project 

Intersection LOS Delay V/C or WM LOS Delay V/C or WM 

S 188th St/Military Rd S C 33.5 0.82 C 33.5 0.82 

S 188th St/I-5 SB Ramps D 35.2 0.94 D 35.3 0.94 

S 188th St/I-5 NB Ramps C 30.3 0.90 C 30.4 0.90 

Orillia Rd S/S 200th St C 29.3 0.82 C 29.3 0.82 

Unsignalized       

S 188th St/Orillia Rd S A 6.4 NA C 22.2 NA 

Worst Movement F >120 SB F >120 SB 

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 unsignalized intersections. 

 
As Table 10 shows, all of the study intersections are expected to remain at the same LOS 
as reported for baseline conditions during the weekday AM peak hour.  During the PM 
peak hour, the overall operation of S 188th Street/Orillia Road S (site access) is expected 
to degrade from LOS A to LOS C.  This change in LOS does not impact commuter 
traffic on S 188th Street.  The change in LOS is due to the increased southbound delay at 
the site access, which results in increased delays for vehicles exiting the transfer station 
during the PM peak hour.    
 
Table 11 provides a summary of the Saturday peak hour LOS results. Both baseline and 
with-project conditions are provided for comparison purposes.  
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Table 11. 2011 With-Project LOS Summary: Saturday Peak Hour 

 Baseline (Sat.) With-Project (Sat.) 

 Intersection LOS1 Delay2 
V/C3 or 
WM4 LOS Delay V/C or WM 

S 188th St/Military Rd S C 27.8 0.61 C 27.8 0.61 

S 188th St/I-5 SB Ramps A 9.3 0.41 A 9.4 0.41 

S 188th St/I-5 NB Ramps B 16.4 0.54 B 16.5 0.54 

Orillia Rd S/S 200th St B 17.3 0.38 B 17.3 0.38 

Unsignalized       

S 188th St/Orillia Rd S A 1.4 NA A 1.6 NA 

Worst Movement B 13.6 B B 14.2 SB 

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 unsignalized intersections. 

 
As Table 11 shows, all study intersections are expected to continue to operate well on a 
Saturday peak hour when project related traffic volumes are added.  
 
As previously described, while impacts are calculated to be negligible, they are likely an 
overstatement of probable traffic impacts, since no change in the waste stream would 
occur as a result of the project, nor are there plans to close the transfer station in the 
event the improvements are not constructed. 

Off-Site Traffic Queuing 

This section of the report summarizes the calculated queuing between the study area 
intersections for the with-project conditions.  Similarly to baseline conditions, queue 
calculations are summarized on S 188th Street for both the westbound and eastbound 
directions.  On S 188th Street in the westbound direction queues are estimated to 
measure potential blocking between: Military Road S and I-5 NB Ramps, I-5 NB Ramps 
and I-5 SB Ramps, and I-5 SB Ramps and Orillia Road S (site access).  In the eastbound 
direction, queues are estimated to measure potential blocking between Orillia Road S and 
I-5 NB Ramps, I-5 NB Ramps and I-5 SB Ramps, as well as I-5 SB Ramps and Military 
Road S. 
 
Table 12 provides a summary of the with-project queue calculations.  The baseline queue 
calculations are provided for comparison purposes to measure the project impacts on 
queues.    
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Table 12. 2011 With-Project Intersection Queue Summary: Weekday AM and PM Pk Hours 

AM Peak Hour 

  95th Percentile2 Queue With-Project 

Direction/Intersection Capacity1 (ft) Baseline (ft) With-Project (ft) Available 
Capacity? 

Westbound     

S 188th St /Military Rd S 205 365 365 No 

S 188th St /I-5 SB Ramps 490 225 225 Yes 

S 188th St /I-5 NB Ramps 65 290 290 No 

Eastbound     

S 188th St/Orillia Rd S 65 20 20 Yes 

S 188th St /I-5 NB Ramps 490 275 275 Yes 

S 188th St /I-5 SB Ramps 205 150 155 Yes 

PM Peak Hour 

Westbound     

S 188th St /Military Rd S 205 230 230 No 

S 188th St /I-5 SB Ramps 490 365 365 Yes 

S 188th St /I-5 NB Ramps 65 620 625 No 

Eastbound     

S 188th St/Orillia Rd S 65 20 20 Yes 

S 188th St /I-5 NB Ramps 490 265 265 Yes 

S 188th St /I-5 SB Ramps 205 450 450 No 

1. Distance between intersections. 
2. 95th percentile queue length in feet as reported by Synchro 6.0. 

 
As Table 12 shows, during the AM and PM peak hour the queuing results are similar for 
future baseline and with-project conditions.  Since the forecast project related traffic 
volumes are relatively low, the impacts of the proposed transfer station improvements to 
local queuing issues is expected to be negligible.  
 
Concerns have been expressed with regard to added queuing from the transfer station 
further backing-up and inhibiting traffic on the southbound approach to S 188th Street at 
Orillia Road (transfer station exit).  As noted in the analysis, this is an unsignalized 
approach to an arterial that operates at LOS F with average weekday peak hour delays in 
excess of 2 minutes, and will do so in the future with or without the growth increment 
added by the continued operation of the transfer facility.  The minimal impact of this 
growth is reflected throughout the LOS and queuing analysis herein.  The proposed 
action itself will result in no impact to these conditions, especially for outbound traffic, 
since the waste stream expected at the site is forecast to grow at approximately 2 percent 
annually with or without the project, and there are no plans to close the transfer station.  
Even with no transfer station and potential development to the north, delays would be 
very significant for any new development traffic. 

Safety Impacts 

As was illustrated in Table 9 (2011 Project Traffic Volume Impacts), this project is 
expected to increase the volumes by less than 1 percent during the weekday AM and PM 
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peak hours. As such, it is unlikely this project will impact safety conditions at the study 
intersections. 



Bow Lake Transfer/Recycling Station           December 2006 

The Transpo Group |               Bow Lake Transfer Station Traffic Impact Analysis Page 27 

Year 2030 Planning Analysis 

To support longer-range planning, a traffic analysis is also provided for the 2030 horizon 
year. This is consistent with the Master Plan for the Transfer Station.  This section 
summarizes the traffic volumes for both baseline (without) and with-project conditions. 
Also, a future 2030 LOS analysis is provided of future baseline and with-project 
conditions.   

Baseline Traffic Volumes 

Forecast traffic volumes were established for year 2030 by increasing existing (2006) 
traffic volumes at an annual rate of 1 percent.  This is based on information from the 
regional forecasting model.  The 2030 baseline traffic volumes are provided in Figure 7.  

Trip Generation 

Based on waste tonnage forecasts provided by King County Solid Waste, year 2030 new 
project trips were estimated.  Waste tonnage is forecast to increase from year 2006 to 
year 2030 at an annual rate of approximately 2 percent.  It is assumed that traffic 
volumes accessing the site will increase at a linear rate.  Thus, existing (2006) PM peak 
hour traffic volumes accessing the site were increased by 2 percent annually to estimate 
year 2030 net new project trips.  Table 13 summarizes the estimated weekday PM peak 
hour net new project traffic volumes.         
 
Table 13. Trip Generation Estimate Summary (Year 2030) 

 PM Peak Hour 

Land Use Total In Out 

Existing Traffic Volumes1 44 19 25 

Increased by 2.0% Annually2 71 31 40 

Total Net New Project Trips 27 12 15 

1. Based on existing year 2006 peak hour turning movement counts. 
2. Growth rate based on County waste tonnage forecasts.  

 
As Table 13 shows, by year 2030 the project is forecast to generate 27 net new weekday 
PM peak hour trips. As described in the analysis of 2011 conditions, these net new totals 
actually overstate the effect of project traffic, since there is no anticipated change in the 
waste stream arriving at Bow Lake Transfer/Recycling Station due to the proposal. 

With-Project Traffic Volumes 

The project-generated weekday PM peak hour traffic (Table 13) was added to the 
baseline traffic volumes to obtain the with-project volumes for the study intersections 
illustrated in Figure 7. These are the volumes used to estimate project impacts in the 
operations analysis under 2030 forecast conditions. 
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Traffic Operations 

A LOS analysis was conducted for year 2030 to quantify forecast traffic operations for 
both baseline and with-project conditions.  The LOS is based on the same HCM 
methodologies used in the previous analysis.  Signal timing was optimized to account for 
the expected growth in traffic volumes.  The optimized signal timing data used to 
estimate baseline conditions was held constant for the evaluation of with-project 
conditions to measure the degree of impact of project volumes on study intersections.  
Table 14 summarizes the baseline and with-project LOS for 2030.  The detailed LOS 
worksheets are provided in Appendix B.  

Table 14. 2030 With-Project and Baseline LOS Summary: Weekday PM Peak Hour 

 PM Baseline (2030) PM With-Project (2030) 

 Intersection LOS1 Delay2 
V/C3 or 
WM4 LOS Delay V/C or WM 

S 188th St/Military Rd S D 48.7 0.97 D 49.1 0.97 

S 188th St/I-5 SB Ramps E 56.5 1.12 E 58.5 1.13 

S 188th St/I-5 NB Ramps E 67.0 1.14 E 67.9 1.14 

Orillia Rd S/S 200th St D 49.2 0.97 D 49.5 D 

Unsignalized       

S 188th St/Orillia Rd S C 16.2 NA D 25.4 NA 

Worst Movement F >120 SB F >120 SB 

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 unsignalized intersections. 

 
As Table 14 shows, during the PM peak hour the overall operation of S 188th 
Street/Orillia Road S (site access) is expected to degrade from LOS C to LOS D.  This 
change in LOS does not impact commuter traffic on S 188th Street.  The change in LOS 
is due to the increased southbound delay at the site access, which results in increased 
delays for vehicles exiting the transfer station during the PM peak hour.  Project traffic 
volumes have a negligible impact on all remaining study intersections under 2030 
conditions.  As noted above, even these negligible impacts are an overestimate of actual 
impacts.  The approach taken was intentionally conservative and assures impacts are not 
underestimated. 

Off-Site Traffic Queuing 

Similar to previous queue calculation summaries, this section of the report summarizes 
the calculated queues between the study area intersections.  Table 15 provides a 
summary of the forecast queuing under baseline conditions compared to the with-project 
conditions.     
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Table 15. Intersection Queue Summary: 2030 Baseline and With-Project 

PM Peak Hour 

  95th Percentile2 Queue 

Direction/Intersection Capacity1 (ft) 2030 Baseline (ft)3 2030 With-Project (ft) 

Westbound    

S 188th St /Military Rd S 205 315 315 

S 188th St /I-5 SB Ramps 490 520 525 

S 188th St /I-5 NB Ramps 65 1,105 1,115 

Eastbound    

S 188th St/Orillia Rd S 65 325 330 

S 188th St /I-5 NB Ramps 490 605 605 

S 188th St /I-5 SB Ramps 205 800 805 

1. Distance between intersections. 
2. 95th percentile queue length in feet as reported by Synchro 6.0. 
3. Baseline conditions include the volumes from the proposed Tukwila South Project. 

 
As Table 15 shows, by year 2030 capacity between all intersections is expected to be 
exceeded assuming no capacity improvement projects occur.  The addition of the Bow 
Lake with-project future traffic volume has a negligible impact on queuing along the S 
188th Street corridor.  Most of the forecast queuing is the result of background traffic 
volume unrelated to the project site.  As previously described, these impacts are an 
overstatement of actual impacts.   
 



Bow Lake Transfer/Recycling Station           December 2006 

The Transpo Group |               Bow Lake Transfer Station Traffic Impact Analysis Page 31 

Cumulative Analysis With Tukwila South 
Project 

The purpose of this section is to analyze a future conditions scenario that includes the 
forecast traffic volumes from the proposed Tukwila South Project (La Pianta, LLC). 
Tukwila South is proposing development of up to approximately 14 million square feet 
in a large-scale, campus setting on approximately 498 contiguous acres.  Proposed uses 
are office, research, commercial, retail, residential, hotel, and recreational.  Tukwila South 
proposes three access points with the regional roadway system.  The proposed access 
points are at S 180th Street/South Center Parkway, S 180th Street/Andover Park W, and S 
200th Street/Frager Road S. Sixty percent of the Tukwila South traffic is forecast to 
access the site through the S 200th Street/Frager Road S intersection.  From this location, 
20 percent of the Tukwila South traffic is forecast to travel on Orillia Road S between S 
200th Street and S 188th Street.  Tukwila South evaluates the interim year of 2015 and the 
full-build out year of 2030. 
 
This section of the report summarizes a baseline forecast condition that includes the 
Tukwila South traffic volumes.  The project-generated traffic volumes are added to the 
baseline (with Tukwila South) volumes to estimate with-project impacts when Tukwila 
South volumes are included in the background traffic.  The Tukwila South Project traffic 
volumes and data used in this analysis are derived from the Tukwila South Project DEIS 
(April 2005).  

Baseline 2011 Volumes with Tukwila South 

Baseline traffic volumes (without Bow Lake new trips) were developed that included the 
Tukwila South Alternative 1 year 2015 weekday PM peak hour volumes.  During this 
time period, Tukwila South is forecast to generate a total of 3,727 (1,192 in/2,535 out) 
weekday PM peak hour trips.  Of these PM peak hour trips, 745 (20%) are forecast to 
travel on Orillia Road S between S 188th Street and S 200th Street.  These trips were 
assigned to the roadway network based on the distributions provided in the Tukwila 
South DEIS.                                                      
 
Only weekday PM peak hour is evaluated since this is typically the time period with 
highest adjacent street traffic volumes and it is the only time period that was analyzed by 
Tukwila South in its DEIS.  Year 2011 future volumes were estimated by increasing the 
existing (2006) traffic volume by 1 percent annually and adding the Tukwila South 
weekday PM peak hour traffic volumes.  The 2011 with baseline (with Tukwila South) 
weekday PM peak hour traffic volumes are summarized in Figure 8.  

Tukwila South Planned Improvement Projects 

The Tukwila South Project DEIS year 2015 analysis has no planned improvements for 
the Bow Lake Study intersections.  Thus, there are roadway improvements assumed for 
the traffic operations analysis.     
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2011 With-Project Traffic Volumes 

The project-generated weekday PM peak hour traffic (Table 8) was added to the baseline 
(with Tukwila South) traffic volumes to obtain the with-project volumes for the study 
intersections illustrated in Figure 8.  These are the volumes used to estimate project 
impacts in the operations analysis when the Tukwila South project traffic volumes are 
assumed on the roadway system. 

2011 Traffic Operation Impacts 

This section of the report summarizes the baseline (with Tukwila South) and with-
project (Bow Lake) traffic operations at the study intersections.  The operations analysis 
section summarizes LOS calculations as well as off-site vehicle queuing.  

Level of Service 

A LOS analysis was conducted for baseline (with Tukwila South) and with-project 
conditions in order to quantify traffic operations in the study area.  For future baseline 
conditions, cycle lengths remained consistent with existing conditions; the splits were 
optimized within the max/min parameters on the existing timing plans.  Signal timings 
were held consistent with those used in the evaluation of baseline conditions to measure 
the degree of impact of the proposed Bow Lake Project.  Table 16 summarizes the 
baseline (with Tukwila South) and with-project (Bow Lake) conditions.  The detailed 
LOS worksheets are provided in Appendix B.  

Table 16. 2011 With-Project and Baseline (Tukwila South) LOS Summary: PM Peak Hour 

 2011 PM Baseline 2011 PM With-Project 

 Intersection LOS1 Delay2 
V/C3 or 
WM4 LOS Delay V/C or WM 

S 188th St/Military Rd S C 34.8 0.83 C 34.8 0.83 

S 188th St/I-5 SB Ramps E 61.8 1.13 E 62.0 1.13 

S 188th St/I-5 NB Ramps E 55.4 1.11 E 55.6 1.11 

Orillia Rd S/S 200th St F 90.1 1.06 F 90.3 1.06 

Unsignalized       

S 188th St/Orillia Rd S C 16.3 NA C 18.6 NA 

Worst Movement F >120 SB F >120 SB 

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 unsignalized intersections. 

 
As Table 16 shows, with the inclusion of the Tukwila South Project in the baseline 
traffic volumes, the Bow Lake project traffic volumes are expected to have an 
insignificant impact on calculated level of service.  The roadways are expected to operate 
essentially the same with or without Bow Lake traffic volumes.  
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Off-Site Traffic Queuing 

Similar to previous queue calculation summaries, this section of the report summarizes 
the calculated queuing between the study area intersections.  Table 17 provides a 
summary of the forecast queuing under baseline conditions that include the Tukwila 
South traffic volumes, compared with the with-project (Bow Lake) conditions.     
 

Table 17. 2011 Intersection Queue Summary: Weekday PM Peak Hours 

PM Peak Hour 

  95th Percentile2 Queue 

Direction/Intersection Capacity1 (ft) Baseline (ft)3 With-Project (ft) 

Westbound    

S 188th St /Military Rd S 205 260 260 

S 188th St /I-5 SB Ramps 490 510 515 

S 188th St /I-5 NB Ramps 65 865 865 

Eastbound    

S 188th St/Orillia Rd S 65 255 255 

S 188th St /I-5 NB Ramps 490 540 540 

S 188th St /I-5 SB Ramps 205 550 550 

1. Distance between intersections. 
2. 95th percentile queue length in feet as reported by Synchro 6.0. 
3. Baseline conditions include the volumes from the proposed Tukwila South Project. 

 
As Table 17 shows, the addition of the Bow Lake with-project future traffic volume has 
a negligible impact on queuing along the S 188th Street corridor.  

Baseline 2030 Volumes with Tukwila South 

Baseline traffic volumes (without Bow Lake new trips) were developed that included the 
Tukwila South Alternative 1 year 2030 weekday PM peak hour volumes.  During this 
time period Tukwila South is forecast to generate a total of 13,975 (4,304 in/9,671 out) 
weekday PM peak hour trips.  Of these PM peak hour trips 2,795 (20%) are forecast to 
travel on Orillia Road S between S 188th Street and S 200th Street.  These trips were 
assigned to the roadway network based on the distributions provided in the Tukwila 
South DEIS.                                                      
 
Only weekday PM peak hour is evaluated since this is typically the time period with 
highest adjacent street traffic volumes and it is the only time period analyzed by Tukwila 
South. Year 2030 future volumes were estimated by increasing the existing (2006) traffic 
volume by 1 percent annually and adding the Tukwila South weekday PM peak hour 
traffic volumes.  The 2030 with baseline (with Tukwila South) weekday PM peak hour 
traffic volumes are summarized in Figure 9.  

Tukwila South Planned Improvement Projects 

The Tukwila South Project DEIS year 2030 analysis proposes improvement projects at 
three study intersections.  The proposed improvements are as follows: 
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• S 188th Street/I-5 SB Ramps: Provide an additional westbound left-turn lane 
for dual lefts and an additional eastbound right-turn lane for dual rights. 
Rechannelize the southbound leg for dual left-turn lanes and a thru-right lane.  

• S 188th Street/I-5 NB Ramps: Provide dual westbound right-turn lanes. 
Rechannelize the northbound leg for dual left-turn lanes, a thru-right lane and a 
right-turn lane.   

• Orillia Road S/S 200th Street: Provide double westbound (WB) left-turn lanes, 
an additional northbound thru lane for three thru lanes, and a northbound right-
turn only lane.  

 
These projects were assumed as a baseline condition for the 2030 analysis.       

2030 With-Project Traffic Volumes 

The project-generated weekday PM peak hour traffic (Table 13) was added to the 
baseline (with Tukwila South) traffic volumes to obtain the with-project volumes for the 
study intersections illustrated in Figure 9.  These are the volumes used to estimate 
project impacts in the operations analysis when the Tukwila South project traffic 
volumes are assumed on the roadway system. 

2030 Traffic Operation Impacts 

This section of the report summarizes the baseline (with Tukwila South) and with-
project (Bow Lake) traffic operations at the study intersections.  The operations analysis 
section summarizes LOS calculations as well as off-site vehicle queuing.  

Level of Service 

A LOS analysis was conducted for year 2030 to quantify forecast traffic operations for 
both baseline (with Tukwila South) and with-project (Bow Lake) conditions.  The LOS is 
based on the same HCM methodologies used in the previous analysis.  Signal timing was 
optimized to account for the expected growth in traffic volumes.  Cycle lengths were 
limited to between 60 and 130 seconds for this planning analysis as a reasonable limit for 
optimization of the 2030 baseline conditions.  The proposed intersections projects at the 
three study intersections were also coded into the model for both baseline and with-
project conditions.  
 
The optimized signal timing data used to estimate baseline conditions was held constant 
for the evaluation of with-project conditions to measure the degree of impact of project 
volumes on study intersections.  Table 18 summarizes the baseline and with-project level 
of service for 2030, assuming the Tukwila South Project traffic volumes.  The detailed 
LOS worksheets are provided in Appendix B.  
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Table 18. 2030 With-Project and Baseline (Tukwila South) LOS Summary: PM Peak Hour 

 PM Baseline (2030) PM With-Project (2030) 

 Intersection LOS1 Delay2 
V/C3 or 
WM4 LOS Delay V/C or WM 

S 188th St/Military Rd S D 53.2 0.98 D 53.3 0.98 

S 188th St/I-5 SB Ramps F >120 1.40 F >120 1.41 

S 188th St/I-5 NB Ramps F 104.4 1.32 F 105.3 1.32 

Orillia Rd S/S 200th St F >120 1.59 F >120 1.59 

Unsignalized       

S 188th St/Orillia Rd S B 11.7 NA C 20.1 NA 

Worst Movement F >120 SB F >120 SB 

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 unsignalized intersections. 

 
As Table 18 shows, with the inclusion of the Tukwila South in the baseline traffic 
volumes, the Bow Lake project traffic volumes are expected to have an insignificant 
impact on calculated LOS.  The roadways are expected to operate essentially the same 
with or without Bow Lake traffic volumes.  
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Off-Site Traffic Queuing 

Similar to previous queue calculation summaries, this section of the report summarizes 
the calculated queues between the study area intersections.  Table 19 provides a 
summary of the forecast queuing under baseline conditions that include the Tukwila 
South traffic volumes, compared with the with-project (Bow Lake) conditions.     
 

Table 19. 2030 Intersection Queue Summary: Weekday PM Peak Hours 

PM Peak Hour 

  95th Percentile2 Queue 

Direction/Intersection Capacity1 (ft) Baseline3 (ft) With-Project (ft) 

Westbound    

S 188th St /Military Rd S 205 260 260 

S 188th St /I-5 SB Ramps 490 450 450 

S 188th St /I-5 NB Ramps 65 1680 1685 

Eastbound    

S 188th St/Orillia Rd S 65 350 350 

S 188th St /I-5 NB Ramps 490 865 870 

S 188th St /I-5 SB Ramps 205 900 905 

1. Distance between intersections. 
2. 95th percentile queue length in feet as reported by Synchro 6.0. 
3. Baseline conditions include the volumes from the proposed Tukwila South Project. 

 
As Table 19 shows, the addition of the Bow Lake with-project future traffic volume has 
a negligible impact on queuing along the S 188th Street corridor.  When compared to 
Table 17, the intersection of S 188th Street/I-5 SB Ramps shows shorter queue lengths 
under 2030 conditions when compared to the 2011 results.  This is due to the proposed 
improvements at S 188th Street/I-5 SB Ramps under the 2030 analysis.   
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Mitigation Measures 

Based on the identified negligible impacts, no mitigation measures were identified.  The 
negligible impacts are a result of the low volume of new site-generated traffic volume 
when compared to the TEV of traffic at the study intersections.  During the weekday 
AM peak hour, site-generated future new traffic volume impacts the study intersections 
total traffic volume with a range of 0.1 to 0.4 percent.  During the weekday PM peak 
hour, site-generated future new traffic volume impacts the study intersections total 
traffic volume with a range of 0.1 to 0.2 percent.  As these results show, during peak 
commuter travel times the future new site-generated trips comprise a very small part of 
the traffic stream.  The transfer station generates the highest traffic volumes on a 
Saturday, which coincides with the lowest volume of traffic volumes on the adjacent 
streets.  During the Saturday peak hour, site-generated future new traffic volume impacts 
the study intersections total traffic volume with a range of 0.2 to 2.3 percent; the 2.3 
percent is at the site access.  Traffic volumes typically fluctuate about plus or minus 5 
percent from day-to-day depending on factors such as the day of the week, weather, and 
traffic conditions elsewhere in the roadway network.  Based on these results, it is unlikely 
that the average motorist would notice the forecast impact of increased site-generated 
traffic volume.  These conclusions are also verified through the LOS analysis. In 
addition, even the negligible increases due to the site are an overstatement of actual 
impacts, since there is no probable difference in site traffic demand anticipated between 
the proposal and “no action.” 
 
Under year 2011, four of the study intersections experienced no LOS change when 
comparing baseline to with-project conditions.  Level of service calculations show that 
the calculated delay is expected to change by less than 0.1 seconds at the four 
intersections. Only the intersection of S 188th Street/Orillia Road S (site access) 
experienced changes in LOS during the PM peak hour.  During the weekday AM peak 
hour, S 188th Street/Orillia Road S operates at LOS A under both baseline and with-
project conditions. During the weekday PM peak hour, S 188th Street/Orillia Road S 
changes from LOS A under baseline conditions to LOS C under with-project conditions.  
The southbound approach operates at LOS F under both weekday AM and PM 
conditions. As noted in the foregoing analysis, S 188th Street/Orillia Road S is an 
unsignalized approach to an arterial that operates at LOS F with average weekday peak 
hour delays in excess of 2 minutes, and will do so in the future with or without the 
growth increment added by the continued operation of the transfer facility.  The 
proposed action itself will result in no impact to these conditions, especially for 
outbound traffic, since the waste stream expected at the site is forecast to grow at 
approximately 2 percent annually with or without the project, and there are no plans to 
close the transfer station.  Even without  a transfer station and potential development to 
the north, delays would be very significant for any new development traffic. 
 
     
 



 

 

 



 

 

Appendix A: Level Of Service Criteria 



 

 

 



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. Table 1 shows LOS criteria for signalized intersections, as described 
in the Highway Capacity Manual (Transportation Research Board, Special Report 209, 2000). 
 
Table 1. 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) 

 

 
 
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). 
 

Table 2. 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 

 
 



 

 

 



 

 

Appendix B:  Level of Service Worksheets 



 

 

 


























































































































































