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I. Introduction 
 
The following traffic study was prepared in accordance with the Traffic Impact Analysis 
Guidelines for proposed developments in the City of Kirkland.  This study summarizes 
the project trip generation, concurrency results including project distribution and 
assignment, intersection impacts and level of service, site access issues, and mitigation 
recommendations. 
 
According to the City’s transportation guidelines, all commercial developments (non-
residential) of more than 4,000 square feet with associated parking of 20 or more spaces 
are subject to environmental review under the State Environmental Policy Act (SEPA) 
and to road concurrency evaluation under the City’s Concurrency Management 
Ordinance.  The traffic impact analysis guidelines and subsequent analysis herein will 
assist in the determination of project compliance with transportation concurrency 
requirements, allow a thorough review of potential traffic impacts, and ensure that review 
and mitigation of all proposals occur in a consistent and equitable manner. 
 
A. Existing Google Campus 
 
The existing Google Campus (aka Phase 1) is located on the west side of 6th St S; address 
777 6th St S.  The west side of the campus abuts to the abandoned railroad tracks/future 
community trail.  The parcel numbers of the site are 7882600180 and 7882600175.  The 
site consists of 3 buildings with a total gross floor area of 194,825 gsf (per BOMA 
calculations).  The campus is strictly for Google employees and includes two large 
restaurant/cafeterias, as well as some smaller scale recreation activity for employee 
breaks.  The site has two driveway access points to 6th St S.  Both are 30 feet wide with 
two lanes exiting and a single lane entering.  The south driveway is approximately 200 
feet north from 9th Ave S, and the north driveway is about 670 feet north of the south 
driveway.  The north driveway is about 460 feet south from 5th Ave S.  As part of the 
Phase 1 campus development, 6th St S was rechannelized from a 2-lane roadway with on-
street parking on both sides (no bike lanes) to a 3-lane roadway with a single lane each 
direction, a center two-way left turn lane, and 5-ft bike lanes on both sides.  The striping 
modification of 6th St S was made between 9th Ave S and the north end of the site, and 
return tapers back to existing at each end.  Subsequently, the remainder of 6th St S 
between NE 68th St and Kirkland Way was modified by the City to include bike lanes on 
both sides, along with more defined on-street parking areas both sides.  
 
The parking provided on the existing site is 631 stalls; 182 surface stalls and 449 garage 
stalls.  A more refined breakdown of parking stall types is included in Section XI, On-Site 
Parking.  
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B. Proposal (Phase 2) 
 
SRM Development LLC is proposing development of a new office building as part of the 
Google Office Park, Google Office Park Phase 2.  The site is adjacent to the west side of 
the existing Google campus, separated by the abandoned railroad tracks/future 
community trail (CKC – Cross Kirkland Corridor), and south of 7th Ave S (i.e., the north 
end of the property fronts 7th Ave S).  The parcel number is 7882600120.  The site was 
formerly the Pace Chemical Company, which took sole access to 7th Ave S, but is 
currently vacant.  The property has been vacant for more than one year thus there were no 
vehicle trip credits taken for traffic concurrency or for the future year analysis.  A vicinity 
map is presented in Figure 1. 
 
The proposal project will be for office use, for Google employees.  The development is 
slated to consist of two connected buildings with an approximate gross floor area of 
180,000 gsf of office use (per BOMA calculations) as well as other internal amenities 
including 1 or 2 restaurant/cafeterias and small recreational areas, identical to the Phase 1 
campus.   
 
The proposed parking supply will provide for 746 stalls.  All of the stalls will be in the 
parking garage; there will be not surface parking.  The parking garage will have two 
levels P1 and P2 with 371 stalls on P1 and 375 stalls on P2.  There are two access points 
to P1, one at the south end and one at the north end.  Vehicles can circulate the full P1 
level and ingress/egress at either end.  There are also two access points to P2.  These two 
driveways are both on the west end of the site and the two driveways are located closer to 
the center of the garage.  There are no ramps between P1 and P2.   
 
From the garage, there are two proposed access points to/from the site, one at the 
northeast end of the site and one at the southeast end of the site.  The north access will 
connect near the junction of 7th Ave S and 5th Pl S.  The access will be designed such that 
no trips from the site can enter from or exit to 7th Ave S (a local access neighborhood 
street).  The south access will connect across the abandoned railroad tracks/future 
community trail (CKC) to the existing Phase 1 campus’ south end roadway/parking lot 
circulation network with ultimate access to 6th St S at the existing Google south driveway.  
It is estimated that very few vehicles, if any, from the proposed Phase 2 garage would use 
the existing campus north driveway for access to 6th St S. 
 
A site plan is presented in Figure 2.   
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II. Existing Conditions 
 
The existing conditions section identifies the roadway and channelization features, traffic 
volumes, transit, and site access sight distance. 
 
A. Roadway Classification Definitions 
 
The City of Kirkland has an adopted street functional classification system. The purpose 
of this system is to ensure that a system of roadways and streets provides a balanced 
relationship between mobility and land access. Mobility is the ability to efficiently travel 
along the roadway system, while land access is the ease of being able to connect to a 
particular development or parcel of land. 
 
These classifications signify differing levels of accommodation for mobility and land 
access. The classification is hierarchical by the amount of travel mobility provided. 
Principal arterials primarily provide mobility, while local streets focus on providing land 
access. Table 1 summarizes the street functional classification system.   
 

Table 1  
Roadway Functional Classification Definitions 

 

Functional   Access to  Traffic   
Classification  Mobility Property  Volumes  Speed 
Highways(Freeway)  Highest  No Direct Access Highest  40+ mph 
Principal Arterials  High  Minimum  High  30 to 40 mph 
Minor Arterials  Moderate  Moderate  Moderate  30 to 35 mph 
Collectors  Low  Higher  Moderate to Low 25 to 30 mph 
Local Streets  Very Low  Highest  Low  25 mph 

 
 
The City’s Roadway Functional Classification Map is shown in Figure 3 below. 
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Figure 3 
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B. Roadway Inventory 
 
The primary existing road system utilized by project traffic would be 6th St, NE 68th St, 
and Kirkland Way.  These streets are discussed below. 
 
• 6th St (aka 108th Ave NE) is a two to three lane minor arterial with long-range 

connection between Central Way to the north and Northup Way to the south.  
Between NE 68th St and 9th Ave S, as well as between 5th Ave S and Kirkland Ave, 
the roadway includes a single lane each direction plus bike lanes and parallel on-street 
parking both sides, in addition to curb, gutter and sidewalks both sides.  In the site 
vicinity, between 9th Ave S and the north end of the Google campus, the roadway 
includes a single lane each direction, a center two-way left-turn lane, bike lanes both 
directions, as well as curb, gutter and sidewalk both sides.  No on-street parking is 
permitted in this section.  North and south of this section, the center two-way left turn 
lane ends and the roadway tapers back to the cross section noted above.  There is a 
segment of 6th St S on the west side without sidewalk (700 ft +/-) between 5th Pl S and 
approximately 180 feet north of the Google campus north property line.  Also, there is 
a segment of 6th St S on the east side without sidewalk just south of Kirkland Ave. 

 
There are 11 driveways on the opposite side of the street along the site frontage.  The 
posted speed limit is 30 mph south of Kirkland Ave. 

 
• NE 68th St / NE 70th Pl is a three lane minor arterial connecting Houghton community 

with I-405 as well as connection to Lake Washington Boulevard.  There are curb, 
gutters, and sidewalks on both sides as well as bike lanes.  Marked pedestrian 
crosswalks are located at all of the signalized intersections along this roadway.  The 
posted speed limit is 25 mph in the vicinity of 6th St. 

 
• Kirkland Way is a two lane minor arterial connecting between the downtown 

waterfront and NE 85th St near I-405.  There are partial curb, gutters, and sidewalks 
along the roadway as well as some on-street parking.  The posted speed limit is 30 
mph east of 6th St S and 25 mph west. 

 
• 8th St S (and Railroad Ave) is a north-south two-lane collector roadway approximately 

24-ft wide.  This roadway connects between Kirkland Way and 9th Ave S with stop 
signs at both ends.  The posted speed limit is 25 mph.  There are four speed bumps 
(warning sign speed 15 mph) spread out along 8th St S.  For the majority of the road, 
there is a centerline yellow strip and fog lane stripes on both sides.  There is no curb, 
gutter or sidewalk.  

 
• 9th Ave S is a east-west two-way 2-lane collector roadway running east from 6th St S 

past 8th St S to a dead-end area.  The roadway is approximately 36 feet wide with on-
street parking on both sides with curb, gutter and sidewalk (except on the north side 
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between 7th St S and 8th St S).  The is no channelization markings on this roadway 
except for a double yellow center stripe through the 8th St S/9th Ave S intersection 
(eastbound to northbound, and southbound to westbound).  The southbound and 
westbound approaches to the tee-intersection are stop controlled. 

 
• 5th Pl S is a local access street serving commercial properties on the northwest side.  It 

also connects to 7th Ave S, which is serves residential land uses.  The roadway has no 
channelization markings on it and it is of irregular width.  At the south end the 
roadway is approximately 22 feet wide for a distance of 325 feet (+/-) with curb and 
gutter of the west side.  North of this, the roadway is approximately 26- to 28-feet 
wide.  In this section (800-ft +/-), there are varying sections with partial curb, gutter, 
and sidewalks.  The posted speed limit is 25 mph.  Due to the acute skew angle at 6th 
St S, commercial trucks are not permitted to turn right (eastbound to southbound).   

 
• 5th Ave S and 7th St S are both local access streets with connection to 6th St S and the 

north end and 9th Ave S at the south end, both stop signs.  There are intermittent small 
sections of curb gutter and sidewalks on both sides.  Also some on-street parking 
permitted on 5th Ave S away from the 6th St S intersection.  In general, the roadway is 
approximately 28 feet wide with no shoulders or channelization markings.  There is 
signage at the west end of 5th Ave S denoting local access only. 

 
• Kirkland Ave is a two-way 2-lane local access street with connection to Kirkland 

Way at both ends and intersects 6th St S.  At the west end intersecting with Kirkland 
Way, the roadway has an abrupt radius to form a 90-degree intersection with Kirkland 
Way, approximately 24-feet wide with curb, gutter, and sidewalk on both sides.  To 
the east of the intersection, is a steep grade eastbound and the roadway is 
approximately 28 feet wide with on-street parking on the north side as well as on the 
south side in certain locations.  From 6th St S east to Kirkland Way, the roadway 
varies with a widened section 34-ft +/- to the west with gravel shoulders, to a center 
section 28-ft wide with on-street parking both sides as well as curb, gutter, landscape 
planter and sidewalk on both sides, then at the east end it narrows to a 20-ft section 
with no shoulders or other amenities.  The posted speed or legal speed is 25 mph; 
there are no channelization markings on the roadway. 

 
• 7th Ave S between State St and 5th Pl S is an east-west two-way 2-lane local access 

street.  The roadway is generally 22- to 24-ft wide but widens at the west end at State 
St.  There are curb, gutter and sidewalks at the west end near State St.  There are two 
speed humps on this roadway with 15 mph signage.  There is also 20 mph posted 
speed limit sign for school zone when children are present.   
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C. Existing Traffic Volumes 
 
Existing traffic volumes and historical trends on selected study area links are as follows: 
 
• 6th St S north of NE 68th St:  The 2011 Average Weekday Daily Traffic (AWDT) on 

this arterial north of NE 68th St is 10,860 vehicles per day (vpd) based on historical 
trends.  The 2012 PM peak hour volume is approximately 970 vehicles; 400 
southbound and 570 northbound.  According to historical AWDT traffic count records 
from City data, the daily traffic volume on this roadway increased slightly up through 
2000, remained relatively constant from 2000 through 2005, dipped from 2005 to 
2009, likely due to recession, and then increased from 2009 to 2011 back to volumes 
similar to the 1997 counts.  This AWDT volume change is shown in Figure 4 below.  
Note that the volume scale (y-axis) is magnified to show effect, with the lower limit 
value set at 8,000 vpd. 

 
 

Figure 4 
 

A two-day weekday count of 6th St S north of NE 68th St conducted in July of 2011 
shows the volume by direction (northbound and southbound) as well as the total 
volume on an hourly basis.  This volume chart is shown below in Figure 5.  The data 
was provided by the City and reflects a two-day average (Tuesday and Wednesday).  
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6th St S north of NE 68th St
City of Kirkland Count -- July 2011 (Tue, Wed Avg)
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Figure 5 

 
As shown in Figure 5, the time of day when the heaviest hourly volume occurs on 6th 
St S is the PM commute peak hour.  The AM commute peak hour volume is 
noticeable lower.   

 
• NE 68th St east of 6th St S:  The 2011 Average Weekday Daily Traffic (AWDT) on 

this arterial is approximately 17,020 vehicles per day (vpd).  The 2012 PM peak hour 
volume is approximately 1,170 vehicles; 585 westbound and 586 eastbound.  
According to historical AWDT traffic count records obtained from City data, and 
similar to patterns on 6th St S, the daily traffic volume on this roadway increased 
slightly from 1997 to 2000, remained relatively constant through 2005, dipped 
through 2009, and began to increase through 2011.  This AWDT volume change is 
shown in Figure 6 below.  The y-axis scale was magnified to show effect, with the 
lower limit value of 10,000 vpd (rather than 0). 
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AVERAGE WEEKDAY DAILY TRAFFIC VOLUMES
NE 68TH ST EAST OF 108TH AVE NE
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Figure 6 
 
• Kirkland Way east of 6th St S:  The 2011 Average Weekday Daily Traffic (AWDT) 

on this arterial is estimated to be approximately 7,140 vehicles per day (vpd).  The 
2012 PM peak hour volume is approximately 480 vehicles; 230 westbound and 250 
eastbound.  According to historical AWDT traffic count records obtained from the 
City, the daily traffic volume on this roadway remained relatively constant through 
2009 and the has increased noticeably to 2011.  This AWDT volume change is shown 
in Figure 7 below.  The y-axis scale was magnified to show effect, with the lower 
limit value of 3,000 vpd (rather than 0). 
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AVERAGE WEEKDAY DAILY TRAFFIC VOLUMES
KIRKLAND WAY EAST OF 6TH ST S
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Figure 7 
 
• 8th St S north of 9th Ave S:  Data available from the City for neighborhood streets 

includes speed and volumes-per-day for the Everest Neighborhood for the period 
from 1999 through 2005; albeit slightly old.  The 85th percentile speed was 32.9 in 
1999 and dropped to 27.9 in 2001.  It is assumed that the speed bumps were installed 
during this time.  From 2001 through 2005 the speed data dropped to around 26 mph.  
The daily volume counts indicate volumes between 900 and 1000 vehicles per day. 

 
• 9th Ave S.  Recent AM and PM peak hour counts (Spring 2013) on 9th Ave S east of 

6th St S show a volume of 102 vehicles (79 WB, 24 EB) in the AM peak, and 166 
vehicles (59 WB, 107 EB) in the PM peak.  Assuming a daily-to-PM-peak-hour factor 
of 10 (typical for residential) the estimated daily volume on 9th Ave S would be 1,660 
vpd.   

 
• 5th Ave S.  Recent AM and PM peak hour counts (Spring 2013) on 5th Ave S east of 

6th St S show a volume of 26 vehicles (18 WB, 8 EB) in the AM peak, and 23 
vehicles (7 WB, 16 EB) in the PM peak.  Assuming a daily-to-PM-peak-hour factor 
of 10 (typical for residential) the estimated daily volume on 5th Ave S would be 230 
vpd.  The driveway volume on the west side was 38 AM and 89 PM peak hour trips. 
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• 5th Pl S.  AM and PM peak hour counts (Fall 2012) on 5th Ave S west of 6th St S show 
a volume of 75 vehicles (32 WB, 43 EB) in the AM peak, and 87 vehicles (40 WB, 47 
EB) in the PM peak.  The daily volume is estimated to be approximately 1,000 vpd.   

 
• 7th Ave S.  No counts were conducted on this roadway as part of this study.  Older 

counts from the City (Sep 2003) indicate a daily volume of 450 vpd on this road 
(counted at 450 block, east of State St).  It is assumed the volume on this roadway 
would remain constant.   

 
• Kirkland Ave.  AM and PM peak hour traffic counts were conducted Spring 2013.  

The AM volume was 78 west of 6th St S and 175 east of 6th St S.  The eastbound right 
turn and westbound left turn comprised 97% of the approach volume.  For the PM 
peak hour, the volume was 167 west of 6th St S and 268 east of 6th St S.  The 
eastbound right turn comprised 88% of the approach volume and the westbound left 
turn comprised 64% of the approach volume.  There is a heavy northbound right turn 
in the PM peak hour onto Kirkland Ave.  The daily volume is estimated to be 
approximately 3,000 vpd. 

 
 
The existing AM and PM peak hour turning movement volumes at selected intersection 
are shown in Figure 8a and 8b respectively.  The City provided the traffic volumes at the 
outlying arterial-arterial intersections.  TDG conducted all of the driveway counts as well 
as the count at the 6th St S/5th Pl S intersection in the Fall of 2012.  William Popp 
Associates (WPA) conducted the traffic counts at 6th St S/9th Ave S, 6th St S/5th Ave S, 
and 6th St S/Kirkland Ave in the Spring of 2013.   
 
All of the outlying intersections were selected for further study based on the City’s 
proportional share worksheet calculations for determining project percentage impact 
thresholds, discussed later.  The local area intersections (all those along 6th St S) 
including the two driveways were counted and analyzed for local area impact 
considerations as part of this TIA. 
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D. Transit Service 
 
King County Metro as well as Sound Transit currently provide several bus routes along 
6th St S, along the existing Google campus frontage.  These routes include Metro Routes 
245, 255 and Sound Transit Route 540.  There are bus stops on both sides of the street in 
the vicinity of the site.  There are three neighboring Transit Centers and/or Park and Ride 
lots.  These would include the Kirkland Transit Center located in downtown Kirkland, the 
Bridle Trials Park & Ride, and the South Kirkland Park & Ride.  These three routes are 
discussed below: 
 
Route 245 – This route runs between the Kirkland Transit Center and the Eastgate Park & 
Ride passing through Overlake area of Bellevue/Redmond through the Overlake Transit 
Center.  It runs both north and south on 6th St S. 
 
Route 255 – This route between the Brickyard Park & Ride near Bothell (NE 160th St I/C 
with I-405), across SR 520 and into Downtown Seattle.  It runs both north and south on 
6th St S. 
 
Route 540 – This route is a Sound Transit route that connects between the Kirkland 
Transit Center and the University of Washington area.  It runs both north and south on 6th 
St S. 
 
Figure 9 shows the bus route map for the area surrounding the project. 
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Figure 9 
 
 
The nearest bus stop for these routes are at the south end of the existing campus on both 
sides of 6th St S. 
 
A detail of bus stop times near the campus and the bus headways by direction for average 
weekday conditions are shown in Table 2a and 2b.  Table 1a below identifies the bus 
times for the weekday AM period. 
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Table 2a 
Estimated Bus Times on 6th St S near Google Campus – AM PERIOD 

 

 ROUTE 245 ROUTE 255 ROUTE 540 
 Northbound Southbound Northbound Southbound Northbound Southbound 
 Stop Hdwy Stop Hdwy Stop Hdwy Stop Hdwy Stop Hdwy Stop Hdwy 

- - - - - - 5:01 AM - - - - - 
- - - - - - 5:31 AM 0:30 - - - - 
- - - - - - 5:51 AM 0:20 - - - - 
- - - - - - 6:09 AM 0:18 - - 6:15 AM - 
- - - - 5:54 AM - 6:25 AM 0:16 - - 6:43 AM 0:28 
- - - - 6:18 AM 0:24 6:36 AM 0:11 - - 6:58 AM 0:15 
- - - - 6:33 AM 0:15 6:47 AM 0:11 - - 7:15 AM 0:16 
- - - - 6:47 AM 0:14 6:59 AM 0:12 - - 7:30 AM 0:15 
- - - - 6:57 AM 0:10 7:09 AM 0:10 - - 7:45 AM 0:15 
- - 5:52 AM - 7:07 AM 0:10 7:19 AM 0:10 7:07 AM - 8:00 AM 0:15 
- - 6:16 AM 0:24 7:17 AM 0:10 7:30 AM 0:11 7:36 AM 0:29 8:15 AM 0:15 
- - 6:31 AM 0:15 7:29 AM 0:12 7:38 AM 0:08 7:53 AM 0:16 8:30 AM 0:15 

6:26 AM - 6:46 AM 0:15 7:41 AM 0:12 7:47 AM 0:08 8:11 AM 0:18 8:45 AM 0:15 
7:02 AM 0:36 7:01 AM 0:15 7:49 AM 0:08 7:55 AM 0:08 8:26 AM 0:15 9:00 AM 0:15 
7:19 AM 0:17 7:16 AM 0:15 7:59 AM 0:10 8:03 AM 0:08 8:57 AM 0:31 9:15 AM 0:15 
7:37 AM 0:17 7:31 AM 0:15 8:09 AM 0:10 8:11 AM 0:08 - - 9:45 AM 0:30 
7:53 AM 0:16 7:46 AM 0:15 8:19 AM 0:10 8:19 AM 0:08 - - - - 
8:08 AM 0:15 8:01 AM 0:15 8:29 AM 0:10 8:27 AM 0:08 - - - - 
8:23 AM 0:15 8:16 AM 0:15 8:39 AM 0:10 8:37 AM 0:10 - - - - 
8:38 AM 0:15 8:31 AM 0:15 8:49 AM 0:10 8:46 AM 0:09 - - - - 
8:53 AM 0:15 8:46 AM 0:15 9:00 AM 0:11 8:56 AM 0:10 - - - - 
9:08 AM 0:15 9:01 AM 0:15 9:11 AM 0:11 9:05 AM 0:09 - - - - 
9:23 AM 0:15 9:16 AM 0:15 9:24 AM 0:12 9:20 AM 0:14 - - - - 
9:38 AM 0:15 9:31 AM 0:15 9:39 AM 0:15 9:36 AM 0:16 - - - - 
9:53 AM 0:15 9:46 AM 0:15 9:54 AM 0:15 9:52 AM 0:16 - - - - 

10:08 AM 0:15 10:01 AM 0:15 10:09 AM 0:15 10:08 AM 0:16 - - - - 
10:21 AM 0:13 10:16 AM 0:15 10:24 AM 0:15 10:24 AM 0:16 - - - - 
10:36 AM 0:15 10:31 AM 0:15 10:39 AM 0:15 10:40 AM 0:16 - - - - 
10:51 AM 0:15 10:46 AM 0:15 10:54 AM 0:15 10:55 AM 0:15 - - - - 
11:06 AM 0:15 11:01 AM 0:15 11:09 AM 0:15 11:11 AM 0:16 - - - - 
11:21 AM 0:15 11:16 AM 0:15 11:24 AM 0:15 11:27 AM 0:16 - - - - 
11:36 AM 0:15 11:31 AM 0:15 11:39 AM 0:15 11:43 AM 0:16 - - - - 
11:51 AM 0:15 11:46 AM 0:15 11:54 AM 0:15 11:59 AM 0:16 - - - - 

21  24  29  33  6  13  
 
* Hdwy = Bus headway time; time between buses. 
 

 
As shown in this table, bus times begin in the 5am to 6am time and generally run on 15 
headways throughout the AM period.  There are 56 buses traveling north and 70 buses 
traveling south during this approximate 7-hour period.  Route 255 has a slightly closer 
headway during AM peak commute times, with 8-minute headways.   
 
Table 2b below identifies the bus times for the weekday PM period. 
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Table 2b 
Estimated Bus Times on 6th St S near Google Campus – PM PERIOD 

 

 ROUTE 245 ROUTE 255 ROUTE 540 
 Northbound Southbound Northbound Southbound Northbound Southbound 
 Stop Hdwy Stop Hdwy Stop Hdwy Stop Hdwy Stop Hdwy Stop Hdwy 
12:06 PM 0:15 12:01 PM 0:15 12:10 PM 0:16 12:14 PM 0:15 - - - - 
12:21 PM 0:15 12:16 PM 0:15 12:26 PM 0:16 12:29 PM 0:15 - - - - 
12:36 PM 0:15 12:31 PM 0:15 12:41 PM 0:15 12:44 PM 0:15 - - - - 
12:51 PM 0:15 12:46 PM 0:15 12:56 PM 0:15 12:59 PM 0:15 - - - - 
1:06 PM 0:15 1:01 PM 0:15 1:10 PM 0:14 1:14 PM 0:15 - - - - 
1:21 PM 0:15 1:16 PM 0:15 1:24 PM 0:14 1:29 PM 0:15 - - - - 
1:36 PM 0:15 1:31 PM 0:15 1:39 PM 0:15 1:44 PM 0:15 - - - - 
1:51 PM 0:15 1:46 PM 0:15 1:54 PM 0:15 1:59 PM 0:15 - - - - 
2:06 PM 0:15 2:01 PM 0:15 2:09 PM 0:15 2:14 PM 0:15 - - - - 
2:22 PM 0:16 2:16 PM 0:15 2:24 PM 0:15 2:29 PM 0:15 - - - - 
2:39 PM 0:17 2:31 PM 0:15 2:39 PM 0:15 2:44 PM 0:15 - - - - 
2:56 PM 0:17 2:46 PM 0:15 2:54 PM 0:15 2:59 PM 0:15 - - - - 
3:13 PM 0:17 3:01 PM 0:15 3:11 PM 0:17 3:14 PM 0:15 3:00 PM - 3:10 PM - 
3:28 PM 0:15 3:16 PM 0:15 3:24 PM 0:13 3:29 PM 0:15 3:20 PM 0:20 3:30 PM 0:20 
3:43 PM 0:15 3:31 PM 0:15 3:37 PM 0:12 3:44 PM 0:15 3:43 PM 0:23 3:53 PM 0:23 
3:58 PM 0:15 3:46 PM 0:15 3:48 PM 0:11 3:59 PM 0:15 3:59 PM 0:16 4:09 PM 0:16 
4:13 PM 0:15 4:01 PM 0:15 3:58 PM 0:10 4:09 PM 0:10 4:14 PM 0:15 4:24 PM 0:15 
4:30 PM 0:17 4:16 PM 0:15 4:08 PM 0:10 4:19 PM 0:10 4:29 PM 0:15 4:40 PM 0:16 
4:47 PM 0:17 4:31 PM 0:15 4:18 PM 0:10 4:29 PM 0:10 4:45 PM 0:16 5:14 PM 0:34 
5:07 PM 0:20 4:46 PM 0:15 4:29 PM 0:10 4:39 PM 0:10 5:01 PM 0:16 5:47 PM 0:33 
5:23 PM 0:16 5:02 PM 0:15 4:39 PM 0:10 4:49 PM 0:10 5:16 PM 0:15 - - 
5:39 PM 0:16 5:17 PM 0:15 4:49 PM 0:10 4:59 PM 0:10 5:33 PM 0:17 - - 
5:55 PM 0:16 5:32 PM 0:15 4:59 PM 0:10 5:09 PM 0:10 5:48 PM 0:15 - - 
6:11 PM 0:16 5:47 PM 0:15 5:09 PM 0:10 5:19 PM 0:10 6:00 PM 0:12 - - 
6:24 PM 0:13 6:02 PM 0:15 5:17 PM 0:08 5:29 PM 0:10 6:13 PM 0:13 - - 
6:37 PM 0:13 6:16 PM 0:14 5:26 PM 0:09 5:39 PM 0:10 6:43 PM 0:30 - - 
6:50 PM 0:13 6:31 PM 0:15 5:37 PM 0:11 5:49 PM 0:10 7:10 PM 0:27 - - 
7:04 PM 0:14 6:46 PM 0:15 5:43 PM 0:06 5:59 PM 0:10 - - - - 
7:17 PM 0:13 7:01 PM 0:15 5:50 PM 0:07 6:10 PM 0:11 - - - - 
7:31 PM 0:14 7:25 PM 0:24 6:00 PM 0:10 6:20 PM 0:10 - - - - 
7:44 PM 0:13 7:55 PM 0:30 6:09 PM 0:09 6:32 PM 0:12 - - - - 
7:59 PM 0:14 8:30 PM 0:35 6:19 PM 0:10 6:44 PM 0:12 - - - - 
8:11 PM 0:12 9:00 PM 0:30 6:29 PM 0:10 7:05 PM 0:20 - - - - 
8:38 PM 0:27 9:35 PM 0:35 6:38 PM 0:08 7:26 PM 0:21 - - - - 
9:16 PM 0:38 10:05 PM 0:30 6:49 PM 0:11 7:56 PM 0:30 - - - - 
9:46 PM 0:30 11:05 PM 1:00 6:58 PM 0:09 8:26 PM 0:30 - - - - 

10:47 PM 1:01 12:05 AM 1:00 7:07 PM 0:09 8:56 PM 0:30 - - - - 
11:41 PM 0:54 - - 7:17 PM 0:10 9:26 PM 0:30 - - - - 

- - - - 7:27 PM 0:10 9:59 PM 0:33 - - - - 
- - - - 7:40 PM 0:13 10:29 PM 0:30 - - - - 
- - - - 8:07 PM 0:27 10:59 PM 0:30 - - - - 
- - - - 8:37 PM 0:30 - - - - - - 
- - - - 9:07 PM 0:30 - - - - - - 
- - - - 9:36 PM 0:29 - - - - - - 
- - - - 10:06 PM 0:30 - - - - - - 
- - - - 10:36 PM 0:29 - - - - - - 
- - - - 11:36 PM 1:00 - - - - - - 

38  37  47  41  15  8  
 
* Hdwy = Bus headway time; time between buses. 
 
 

As shown in this table, similar to the AM period, in general, each bus runs on 15 minute 
headways for the better part of the PM period.  Route 255 runs on 10-minute headways 
during PM peak commute times. 
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There are 100 buses traveling north and 86 buses traveling south during this approximate 
12-hour period.   
 
Over the course of an average weekday 24-hour period, there would be 156 buses 
traveling both north and south on 6th St S between NE 68th St and Kirkland Way.  This is 
a significant amount of bus traffic and opportunity for use for all types of uses of this 
stretch of roadway. 
 
E. Accidents 
 
The 3-year accident history 2009 through 2011 for all intersections in the City provided 
by WSDOT Olympia Headquarters and then summarized for all of the study area 
intersections by WPA.  The study area intersections noted in this table were determined 
based on the City’s Concurrency analysis and the Significant Intersection impact analysis 
as well as the local area intersections.  The concurrency process is discussed later in this 
report.  The “target threshold” not-to-exceed intersection accident rate set by the city is 
typically 1.0 accidents per million entering vehicles (acc/mev).  
 
The accident rates for the years 2009 and 2011 were computed based on estimates of total 
daily volume entering the intersection.  Intersection (total entering) daily volumes were 
estimated based on selected link volume ADT from City counts compared with PM peak 
hour intersection counts in order to develop K factors (daily to PM factor) to apply to the 
PM peak hour total entering volume to estimate total daily volume entering intersection.  
The PM peak hour intersection volumes are 2012, thus the ADT entering volume each 
year prior to 2012 was adjusted down by 1%/yr.   
 
The number of accidents, the volume basis, and the subsequent annual accident rates are 
shown in Table 3. 
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Table 3 
Intersection Accident History a 

 
  2011   2010   2009 
 # of  Entering Acc # of  Entering Acc # of  Entering Acc 
Intersection Accb Volumec Rated Accb Volumec Rated Accb Volumec Rated 
 
Signalized and All-Way Stop Control Intersections 
 108th Ave NE/NE 68th St (104) 4 22440 0.49 4 22220 0.49 1 22000 0.12 
 NE 85th St/114th Ave NE (109) 12 25630 1.28 4 25370 0.43 12 25120 1.31 
 Kirkland Way/6th St S (112) 2 15300 0.36 2 15150 0.36 1 15000 0.18 
 NE 70th St/132nd Ave NE (406) 1 23070 0.12 3 22840 0.36 5 22610 0.61 
 NE 70th Pl/116th Ave NE (407) 12 29070 1.13 7 28780 0.67 7 28490 0.67 
 NE 70th Pl/I4-5 SB Ramps (411) 0 21230 0.00 1 21020 0.13 0 20810 0.00 
 
Side Street Stop Intersections 
 6th St S/5th Pl S (1003) 0 10920 0.00 0 10810 0.00 0 10700 0.00 
 6th St S/9th Ave S (1004) 0 11590 0.00 0 11470 0.00 0 11360 0.00 
 6th St S/5th Ave S (1005) 0 10530 0.00 0 10420 0.00 0 10320 0.00 
 6th St S/Kirkland Ave (1006) 1 10820 0.25 1 10710 0.26 1 10600 0.26 
 
 
a  Data summary provided by WSDOT Olympia HQ.  
b  Annual accidents; Intersection related.   
c  Total vehicles per day entering the intersection.   
d  Annual Accident Rate = [(# of Acc)(1,000,000)]/[(ADT)(365)] 

 
 
A summary of each intersection is discussed below.   
 
For the 3-year period shown, the 108th Ave NE/NE 68th St intersection has had 9 
intersection related accidents over the 3-year period analyzed, thus averaging 3.00 
accidents per year.  The average accident rate was estimated to be 0.37 accidents per 
million vehicles entering; annual rates ranged between 0.12 and 0.49.  This intersection is 
signalized.  The K factor (PM to daily ratio for total entering) was assumed to be 9.0%. 
 
At the NE 85th St/114th Ave NE intersection, over the course of the 3-year period shown, 
this intersection had 28 accidents, resulting in an annual average of 9.33 accidents per 
year.  The average accident rate was estimated to be 1.00 accidents per million vehicles 
entering; annual rates ranged between 0.43 and 1.31.  The majority of the accidents, 14 of 
28, were rear end related with most being in the west to east direction.  There were 11 left 
turn related accidents where the left turn failed to yield right of way to the thru 
movement.  Most of these left turn related accidents, 9 of the 11, were the westbound left 
turn.  This intersection is signalized.  The K factor was assumed to be 9.0%. 
 
At the Kirkland Way/6th St intersection, this intersection had 5 accidents over the 3-year 
period analyzed, resulting in an annual average of 1.67 accidents per year.  The average 
accident rate was estimated to be 0.30 accidents per million vehicles entering; annual 
rates ranged between 0.18 and 0.36.  This intersection is controlled by stop signs for all 
approaches (all-way stop).  The K factor was assumed to be 8.0%. 
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At the NE 70th St/132nd Ave NE intersection, over the course of the 3-year period shown, 
this intersection had 9 accidents, resulting in an annual average of 3.00 accidents per year.  
The average accident rate was estimated to be 0.36 accidents per million vehicles 
entering; annual rates ranged between 0.12 and 0.61.  This intersection is signalized.  The 
K factor was assumed to be 10.0%. 
 
At the NE 70th Pl/116th Ave NE intersection, this intersection had 26 accidents over the 3-
year period analyzed, resulting in an annual average of 8.67 accidents per year.  The 
average accident rate was estimated to be 0.82 accidents per million vehicles entering; 
annual rates ranged between 0.67 and 1.13.  The majority of the accidents were rear-end, 
11 total, 8 of which were from the south.  Six were left turn accidents, 4 were right turn, 4 
were sideswipe, and 1 was faulty equipment hitting fixed object.  This intersection is 
signalized.  The K factor was assumed to be 10.0%. 
 
At the NE 70th Pl/I-405 SB Ramps intersection, over the course of the 3-year period 
shown, this intersection had only 1 reported accident resulting in an annual average of 
0.33 accidents per year.  The average accident rate was estimated to be 0.04 accidents per 
million vehicles entering.  This intersection is signalized.  The K factor was assumed to 
be 10.0%. 
 
At the 6th St S/5th Pl S intersection, this intersection had no reported accident over the 
course of the 3-year period shown, resulting average accident rate of 0.0 accidents per 
million vehicles entering.  This intersection is non-signalized (EB approach stopped).  
The K factor was assumed to be 10.0%.   
 
At the 6th St S/9th Ave S intersection, this intersection reported no accident over the 
course of the 3-year period shown that were related to this intersection.  Thus, the 
resulting average accident rate is 0.0 accidents per million vehicles entering.  However, it 
should be noted that there were 2 accidents in 2011 and 2 in 2010 near this intersection 
but were all identified as “not intersection related”.  Two of these accidents involved a 
vehicle parking movement, and the other two were noted as rear-end in the northbound 
direction, probable cause likely due to a parallel parking maneuver on 6th St S.  This 
intersection is non-signalized (WB approach stopped).  The K factor was assumed to be 
10.0%.   
 
At the 6th St S/5th Ave S intersection, this intersection had no reported accident over the 
course of the 3-year period shown, resulting average accident rate of 0.0 accidents per 
million vehicles entering.  This intersection is non-signalized (EB approach stopped).  
The K factor was assumed to be 10.0%.   
 
At the 6th St S/Kirkland Ave S intersection, over the course of the 3-year period shown, 
this intersection had 3 accidents (one per year), resulting average accident rate of 0.25 
accidents per million vehicles entering.  This intersection is non-signalized (WB approach 
stopped and WB driveway approach stopped).  The K factor was assumed to be 10.0%.   
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F. Intersection Sight Distance 
 
Intersection sight distance (ISD) requirements are the design parameters set forth in order 
to provide sufficient sight distance for vehicles entering intersections such that they do 
not impede the mainline traffic speed and in-turn do not reduce the capacity of the 
roadway.  The City’s Sight Distance Guidelines require the following: 
 

1. For driveways with volumes of 50 to 200 PM peak hour vehicles, and a major 
street volume of less than 6,000 vehicles per day, a speed limit of 25 mph, the 
sight distance requirement is a minimum of 150 feet when viewed from a point 
14 feet back from edge of traveled way (Case E3 per COK Sight Distance 
Guidelines Table 2).  This condition applies to the Google Phase 2 driveway to 
7th Ave S. 

2. For driveways with volumes of 50 to 200 PM peak hour vehicles, and a major 
street volume of more than 6,000 vehicles per day, a speed limit of 30 mph, the 
sight distance requirement is recommended at 335 feet with a minimum of 200 
feet, when viewed from a point 14 feet back from edge of traveled way (Case E3 
per COK Sight Distance Guidelines Table 2).  This condition applies to both of 
the existing Google driveways to 6th St S. 

 
Intersection sight distance evaluation was conducted in the field at the two existing 
driveways and the proposed new driveway to 7th Ave S.  Measurements were based on 
criteria of 3.5 feet for entering driver eye height and an approaching vehicle height of 3.5 
feet.  The “driver’s eye” for the entering vehicle is located 14 feet back from edge of 
traveled way.  The edge of traveled way is defined in Kirkland’s case to include bike 
lanes but excludes on-street parking. 
 
A summary discussion of sight distance at each driveway is discussed here: 
 
• Existing Google North Driveway to 6th St S.  The available sight distance from the 

driveway looking south (for left turn egress) is available past 9th Ave S without queue 
obstruction.  This distance is approximately 900 feet, which easily exceeds the 
minimum recommended sight distance requirement of 335 feet.  It should be noted 
that there is a small section of center two-way left turn lane north of the driveway 
(approximately 50 feet) for left turns exiting the driveway to store in the center turn 
lane as needed.  The street trees along the Google frontage shall be kept free of 
branches below 6 feet to maintain sight lines. 

 
The available sight distance looking north from the north driveway (for right turn or 
left turn egress) was measured to be approximately 460 feet, which is approximately 
to 5th Ave S.  All vegetation behind the sidewalk along the Google frontage within the 
sight line shall be maintained to a recommended maximum height of 18 inches.  All 
street trees shall be kept free of branches below 6 feet to maintain sight lines. 
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• Existing Google South Driveway to 6th St S.  The available sight distance from the 

driveway looking south (for left turn egress) is available to NE 68th St without queue 
obstruction.  This distance is approximately 750 feet, which easily exceeds the 
minimum recommended sight distance requirement of 335 feet.  It should be noted 
that there is a center two-way left turn lane on 6th St S for left turns exiting the 
driveway to store in the center turn lane as needed.  The street trees along the Google 
frontage shall be kept free of branches below 6 feet to maintain sight lines.  All 
vegetation behind the sidewalk along the Google frontage within the sight lines shall 
be maintained to a recommended maximum height of 18 inches. 

 
The available sight distance looking north from the south driveway (for right turn or 
left turn egress) was measured to be approximately 800 feet.  This sight line runs 
behind the transit center shelter.  The sight line that would run in front of the transit 
shelter is measured to be approximately 220 feet.  It is important to note that the 
transit shelter has clear glass windows on three sides with some painting on the glass, 
however, sight lines can be viewed with minor obstruction through the shelter.  The 
sight lines would be reduced with bus patrons.  The recommended minimum sight 
line distance is 335 feet, and the absolute sight line distance is 200 feet.  Thus, the 
existing sight lines looking north from the south driveway are adequate in meeting 
City guidelines.  All vegetation behind the sidewalk along the Google frontage that 
lies within the sight lines shall be maintained to a recommended maximum height of 
18 inches.  All street trees shall be kept free of branches below 6 feet to maintain sight 
lines. 

 
• Proposed Google Phase 2 Driveway to 7th Ave S.  The sight distance evaluation for 

this proposed driveway will be for the right turn out from the site (looking west), and 
the left turn in from 5th Pl S (also looking west).  The measured distance looking west 
is approximately 480 feet.  The minimum required distance is 150 feet, thus the sight 
distance is adequate.  The intersection does not currently exist, it is assumed that any 
frontage improvements that include landscaping will restrict ground cover vegetation 
to a maximum height of 18 inches and no street trees will have branches below 6 feet. 

 
 
G. City Programmed Improvements 
 
According to the City of Kirkland’s Capital Facilities Plan, there are several proposed 
projects that would have an affect on the transportation issues related to the Google Phase 
2 project.  These projects include: 
 
• Cross Kirkland Corridor (Regional Trail).  The Cross Kirkland Corridor is a 5.75-

mile segment of the 44-mile Eastside Rail Corridor. The Eastside Rail Corridor runs 
from Renton, WA to Snohomish, WA. The City purchased the Cross Kirkland 
Corridor from the Port of Seattle in April 2012.  One of the many unique features 
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about the Cross Kirkland Corridor is its connection to two transportation hubs.  Plans 
are underway to develop the South Kirkland Park & Ride, which rests at the south end 
of the Corridor, as transit-oriented housing and retail.  
 
Toward the northern city limits, the Corridor extends into the Totem Lake Business 
District, a designated Regional Urban Center. The Totem Lake Business District is 
home to Kirkland’s largest employer, Evergreen Hospital and Medical Center, and is 
the focus of significant economic revitalization. When the City commissioned the 
Urban Land Institute (ULI) to study the Totem Lake Business District (PDF) and to 
make recommendations on how best to stimulate redevelopment, ULI encouraged the 
City to acquire and develop the abandoned railroad corridor into a regional trail and 
transform Totem Lake Park into a destination.  With the passage of the parks property 
levy (Proposition 2) in 2012, funding is now available to initiate a Master Plan 
process for the long-term development of the Corridor.  In the near term, the City has 
plans to construct an interim gravel trail. 
 

• South Kirkland Park and Ride - Transit Oriented Development (TOD).  Construction 
of the new Park & Ride parking garage and Transit Oriented Development in the 
northeast corner of the South Kirkland Park and Ride is underway.  The project is 
currently under construction.  Parking will be limited during construction and KC 
Metro asks, “To avoid parking on adjacent properties and residential streets, transit 
users are asked to park at alternative locations.”  

The TOD development proposal includes two buildings for 239 residential units and a 
295-stall parking garage 

The King County METRO portion of the project includes 530 stall parking stalls, and 
redesign of the surface parking lot and transit loading area.  At completion, the park 
and ride facility will increase the number of parking stalls from the existing 603 stalls 
to approximately 850 stalls.   

 
• 6th St S Sidewalk Improvements.  The 6th St S improvements include connecting 

missing segments of sidewalk in the vicinity of the 6th St S / Kirkland Ave 
intersection.  Improvements include a new 5’ sidewalk on the east side of 6th St S 
south of Kirkland Ave, a new 5’ sidewalk on the north side of Kirkland Ave west of 
6th St S, new ADA ramps for the existing crosswalk on the south leg of the 6th St 
S/Kirkland Ave intersection, and new ADA ramps and a new crosswalk across 
Kirkland Ave west of 6th St S.  

 
• I-405 – NE 6th St to I-5 Widening and Express Toll Lanes.  The NE 6th Street to I-5 

Widening and Express Toll Lanes project will complement the widening between NE 
85th Street and NE 124th Street (Kirkland Nickel Stage 1 project) by providing one 
continuous northbound and southbound lane between NE 6th Street in Bellevue and 
SR 522 in Bothell. This new lane when combined with the existing carpool lane will 
operate as a dual express toll lane system from downtown Bellevue to Bothell/ 
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Woodinville.  Additionally, the existing carpool lane from SR 522 to I-5 will be 
converted to a single express toll lane or high-occupancy vehicle toll (HOT) lane.  

 
The new express toll lane system will provide 17 miles of additional congestion relief 
to Bellevue, Kirkland, and Bothell.  To further enhance traffic operations in the 
Bothell area, a northbound "braided" ramp system will be built between the NE 160th 
Street and SR 522 interchanges.  The NE 160th Street to I-405 northbound traffic and 
the I-405 to SR 522 traffic will be separated from each other to provide more efficient 
access to I-405 and SR 522.  To aid congestion on southbound I-405 in the Bothell 
area, WSDOT will build wider shoulders between SR 522 and NE 160th Street and 
between SR 527 and NE 195th Street, allowing buses to use the shoulders during 
peak periods. 
 

• SR 520 – Medina/Hunts Point to SR 202: Eastside Transit and HOV Project.  The 
Eastside Transit and HOV Project will complete and improve the 8.8-mile HOV 
system from Evergreen Point Road to the SR 202 interchange.  The improved six-lane 
corridor will include two general-purpose lanes and one transit/HOV lane in each 
direction.  The Eastside Transit and HOV Project will provide transit service and 
mobility improvements along with environmental and community enhancements 
including:  1)  Regional bicycle and pedestrian path, 2) Direct-access ramp to 108th 
Avenue NE for carpools and transit, 3) Wider, safer shoulders , 4) Inside transit/HOV 
lane through the entire Eastside corridor, 5) Improvement of the Evergreen Point 
Road Park and Ride, and 6) Median transit stops at Evergreen Point Road and 92nd 
Avenue NE. 

 
• NE 85th St/114th Ave NE Intersection Improvements.  Recent improvements have 

been made including widening of the north leg to include dual southbound left turn 
lanes.  Future improvements are likely to include HOV Queue Bypass lanes east and 
west directions.  However, these additional improvements are unfunded and are not 
included in the horizon year of this study (2017).   

 
• NE 68th St/108th Ave NE Intersection Improvements -- addition of a westbound right 

turn lane, along with new curb, gutter and 10’ sidewalk around the northeast corner of 
the intersection.  This project was recently constructed.  The benefits of this 
improvement are:  1) it allows the westbound through movement to travel through the 
intersection unimpeded by the slower turning westbound right turn movement, and 2) 
if there are any pedestrian crossings of the north leg, the delay to the right turn 
movement waiting for the pedestrian(s) to cross is removed from the westbound 
through movement.   

 
• 6th St/Kirkland Way Traffic Signal (unfunded).  This intersection is on the unfunded 

transportation list for signalization, which would involve changing the intersection 
control from all-way stop to a traffic signal.  The project was taken off the road 
impact fee project list when the City had to reduce the CIP project list.   
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III. Trip Generation 
 
Trip generation for the proposed Phase 2 of the Google Campus was based on driveway 
counts conducted at the existing Google campus for both the AM and PM street peak 
periods.  At the time of the counts, the office building was approximately 97% occupied. 
 
For the AM peak period, driveway counts were conducted Thursday 10/4/12, Tuesday 
10/9/12, and Wednesday 10/10/12.  The counts were conducted between 7:30am and 
9:30am for the Thursday and Tuesday counts, however the count was extended to 
10:00am for the Wednesday count due to a slight increase in driveway activity during the 
9:15 to 9:30am interval.   
 
For the PM peak period, the driveway counts were conducted Wednesday 10/3/12 and 
Tuesday 10/9/12 between 4:30pm and 6:30pm.  In addition, the City provided a PM count 
conducted at the site Wednesday 10/19/11 that was subsequently added to the PM dataset.   
 
All driveway counts including the City authorized count were conducted by Traffic Data 
Gathering (TDG).  The counts included pedestrians (most of which presumed via transit) 
and bicycle trips.  The pedestrian activity entering and exiting the site (which is likely to 
and from transit) is about 11% of vehicle trips for either peak hour.  The percent bike 
trips compared to vehicle trips during the street peak times is 2 to 3%.  The traffic counts 
conducted did not record persons per vehicle, thus it is not possible to precisely identify 
person trips by mode.  A loose indicator of carpool/HOV trips could be in part based on 
preferential carpool/HOV parking stalls, which in this case of the total parking available 
to employees for Phase 1, about 9% is designated for carpool/HOV use.  The traffic 
counts are summarized in Table 4. 
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Table 4 
Google Driveway Existing Count Summaries a 

 
 
 Day Date Pk Hr (Begin) Driveway LT IN RT IN LT OUT RT OUT 
 
AM PEAK 
 Thur 10/4/2012 8:15 AM North 29 62 8 10 

Tue 10/9/2012 8:30 AM North 32 79 10 7 
 Wed 10/10/2012 8:30 AM North      21 70 5 7 
    Avg      27 70 8 8 
     28% 72% 49% 51% 
        
 Thur 10/4/2012 8:30 AM South 84 10 3 13 
 Tue 10/9/2012 8:30 AM South 89 10 1 6 
 Wed 10/10/2012 8:45 AM South      90 11 4 11 
    Avg     88 10 3 10 
     89% 11% 21% 79% 
 
   BOTH DRIVEWAYS 115 81 10 18 
 
     from the from the to the  to the 
     south  north north south 
     59% 41% 36% 64% 
 
  TOTAL IN TOTAL OUT 
 BOTH DRIVEWAYS b 196 28 

 TOTAL AM 224 
 
PM PEAK 
 Thur 10/3/2012 5:00 PM North 3 4 52 38 
 Tue 10/9/2012 5:15 PM North      0 6 52 33 
    Avg 2 5 52 36 
     23% 77% 59% 41% 
        
 Thur 10/3/2012 5:00 PM South 10 2 15 104 
 Tue 10/9/2012 5:15 PM South      7 1 18 74 
    Avg 9 2 17 89 
     85% 15% 16% 84% 
 
     LT IN RT IN LT OUT RT OUT 
 Thur 10/3/2012 Both Driveways  13 6 67 142 
 Tue 10/9/2012 Both Driveways  7 7 70 107 
 Wed 10/19/2011 c Both Driveways       9 6 78 71 
    Avg 10 6 72 106 
 
     from the from the to the  to the 
     south  north north south 
     60% 40% 40% 60% 
 
  TOTAL IN TOTAL OUT 
 BOTH DRIVEWAYS b 16 178 

 TOTAL PM 194 
 

 
a for both the north and south driveways.   
b volumes ultimately rounded for “both driveways” totals.   
c Count authorized by City, conducted October 2011 (data only available for summary of both driveways) 

 
 
As shown in Table 4, for the AM peak hour, the total trips to/from the site was found on 
average to be 224 trips, with 196 in and 28 out.  The peak hour in general is between 8:30 
and 9:30 am, which is slightly outside the typical AM street peak.  The volume across 
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each driveway is split almost equally.  Approximately 60% of the vehicles entering and 
exiting are to/from the south on 6th St S, and most of the vehicle trips to/from the south 
use the south driveway.  For the PM peak hour, the total trips to and from the site was 
observed to be 194 trips, with 178 exiting and 16 entering.  In general, the PM peak hour 
is between 5:15 and 6:15.  The orientation of trips is 60% to and from the south on 6th St 
S, and 40% to and from the north. 
 
Based on this count information, a local trip generation rate was determined for both the 
AM and PM peak hours for use in estimating trips for the Phase 2 project.  The derivation 
of the local rates are as follows: 
 

1. AM Peak Hour:  The AM street peak hour volume for Phase 1 of the Google 
Campus is 224 trips.  The gross floor area is 194,825 gsf.  Thus, the AM street 
peak hour trip rate is 1.15 AM peak hour trips per ksf.  The directional 
distribution split is 87% entering and 13% exiting.  This rate and directional 
distribution percentages were used to estimate the AM street peak hour trips for 
Phase 2.   

 
2. PM Peak Hour:  The PM street peak hour volume for Phase 1 of the Google 

Campus is 194 trips.  Using the same gross floor area of 194,825 gsf, this equates 
to a PM street peak hour trip rate of 1.00 PM peak hour trips per ksf.  The 
directional distribution split is 8% entering and 92% exiting.  This rate and 
directional distribution percentages were used to estimate the PM street peak hour 
trips for Phase 2. 

 
The daily estimate was based on subsequent 24-hour counts conducted at each driveway 
for entering and exiting traffic.  The counts were conducted between Tuesday October 23, 
2012 and Thursday October 25, 2012.  The 3-day average indicated a daily volume of 
1,822 trips both in and out.  Approximately 43% of these trips were at the north driveway 
and 57% were at the south driveway.  Figure 10a below shows the average daily volume 
activity by hour of day for entering, exiting and total volume, for the existing campus. 
 
Assuming a gross floor area of 194,825 gsf, the daily trip rate for the existing Google 
Campus is approximately 9.35 trips per ksf.  This was the rate used to estimate the daily 
trips for Phase 2. 
 
It is important to note that for this study, “trips” refers to motorized vehicles either 
heading to the site (trip destination aka arrival), or leaving from the site (trip origination 
aka departure). 
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Google Phase 1 Driveway Volumes
Hourly Volumes: 3-Day Average
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Figure 10a 
 
As shown in Figure 10a, there is a more predominant spike in inbound traffic arriving at 
the site than outbound trips exiting the site.  Assuming that all “Inbound” equals all 
“Outbound” for a typical day, this figure suggests that employees are arriving at work in a 
shorter time duration than when they leave work, ie., vehicles exiting the site in the 
evening are more spread out.  Figure 10a also shows that the AM peak hourly volume for 
the site peak at approximately 300 vehicles around the 9 to 10 AM hour.  This is outside 
the normal AM peak hour for adjacent street traffic, which is typically a 1-hour period 
between 7 and 9 am.  
 
These local trip rates and distribution percentages (in/out splits) were utilized to estimate 
the daily and peak hour trips for the proposed Phase 2 project.  The trip generation 
estimates for Phase 2 are presented in Table 5. 
 

Table 5 
Google Phase 2 Trip Generation Estimates a 

 
     AM Peak   PM Peak 
 Land Use AWDT Total In Out Total In Out 
 
Proposal:  Google Campus Phase 2 Office  
  180 ksf Rate 9.35 1.15 87% 13% 1.00 8% 92% 
   Vol 1,684 207 181 26 180 15 165 
 

 
a trip rates for Daily, AM and PM peak hours based on local rates obtained from local counts from Phase 1.   
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As shown in Table 5, the Google Campus Phase 2 project is estimated to generate a total 
of 1,684 daily, 207 AM and 180 PM peak hour trips to and from the site.  The City’s 
concurrency test used the PM peak hour volume estimate of 16 in and 165 out for it’s test.   
 
Figure 10b below shows the average daily volume activity by hour of day for entering 
(In), exiting (Out), and total volume (In & Out), for the Phase 2 development. 
 

 
Figure 10b 

 
 
By way of comparison, the trip generation rates per the Eighth Edition of the ITE Trip 
Generation Report, 2008, for General Office and Corporate Headquarters Building which 
are based on averages for sites nationwide, are higher for the peak hour estimates but 
similar for the daily rate.  These are all show in Table 6. 
 

PROJECT TRIP GENERATION -- HOURLY FLUCTUATION
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Table 6 
Trip Generation Comparison with ITE a (Average Trip Rate) 

 
     AM Peak   PM Peak 
 Land Use AWDT Total In Out Total In Out 
 
Local Rates for Google Campus (Phase 1) b 
   Rate 9.35 1.15 87% 13% 1.00 8% 92% 
 
ITE LUC 710 – General Office 
   Rate 11.01 1.55 88% 12% 1.49 17% 83% 
 
ITE LUC 714 – Corporate Headquarters Building 
   Rate 7.98 1.49 93% 7% 1.40 10% 90% 
 

 
a local trip rates for Phase 1 compared against ITE trip generation rates for office type uses.   
b local trip rates for Phase 1 reflect an average of a 3-day data set.   

 
 
According to Table 6, the local volumes at the existing Google campus and subsequent 
trip rates are less than ITE rates for peak hour conditions and similar to ITE rates for daily 
trip estimates. 
 
 

IV. Trip Distribution and Assignment 
 
The distribution and assignment of project PM peak hour trips was performed by the City 
using the City’s traffic model as part of the transportation concurrency test.  The PM 
assignment was partially based on the existing traffic counts at the driveways provided to 
the City.  The AM trip assignment was conducted by WPA and was, as instructed by City, 
a reversal of the PM percentages. 
 
The results for the City’s PM traffic assignment suggest the general following distribution 
at the project site: 
• 49% of the project trips would enter/exit the site to/from the north on 6th Street S. 
• 51% of the project trips would enter/exit the site to/from the south on 6th Street S. 
 
It was assumed that 58% of the trips entering/exiting the Phase 2 site would be from the 
existing south Google driveway to 6th St S.  Thus 42% of the project trips would 
enter/exit the site from 5th Pl S.  This slight imbalance between driveways to Phase 2 
assumes most of the guest/visitor and vendor trips would use the existing Google 
driveway versus 5th Pl S.  It was assumed that no trips from Phase 2 would use the north 
driveway of Phase 1. 
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The outlying distribution is as follows: 
• South via 6th St S (51%) -- 

37% of the project trips are to/from the east on NE 68th St. 
10% of the project trips are to/from the south on 108th Ave NE. 
4% of the project trips are to/from the west on NE 68th St. 

 
• North via 6th St S (49%) -- 

26% of the project trips are to/from the east on Kirkland Way (and Kirkland Ave) 
to NE 85th St (west of I-405). 
15% of the project trips are to/from the north on 6th St north of Kirkland Way. 
8% of the project trips are to/from the northwest on Central Way, Market St, 
Kirkland Way, and Lake St. 

 
As mentioned earlier, the Phase 2 project will have direct access to 5th Pl S as well as to 
the south end of the existing campus, which ultimately will use the south Google 
driveway to 6th St S.  It is estimated that no significant amount of traffic from the Phase 2 
project will use the existing north Google driveway due to the circuitous travel through 
the Phase 1 campus.  The local area trip assignment on 6th St S assumed approximately 
90% of the traffic that is to and from the north would use 5th Pl S and 10% would use the 
existing campus south driveway.  All of the trips from Phase 2 to and from the south via 
6th St S are expected to use the existing campus south driveway.   
 
Given the increase in traffic at the south driveway from Phase 2, it is anticipated that 
some of the existing Google traffic (Phase 1 trips) that typically use the south driveway 
may divert away from the south driveway to the north driveway for ingress/egress.  
However, for a worst-case scenario analysis of driveway conditions (as well as signal 
warrant analyses) at the south driveway, the anticipated diversion of some existing 
campus traffic to the north driveway was assumed to be zero.   
 
The assignment of project weekday daily, AM and PM peak hour trips for Phase 2 are 
shown in Figures 11a and 11b respectively.  It is important to note that the PM peak hour 
trip assignment was taken verbatim from the City’s concurrency run.   
 
The daily project trip assignment is shown in Figure 11c. 
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V. Transportation Concurrency (Concurrency Management) 
 
With the adoption of the Growth Management Act in 1991, the State Legislature 
introduced the term “Concurrency Management”, meaning that capital facilities shall be 
“concurrent” with new development or redevelopment. The Growth Management Act 
requires each City to determine which capital facilities shall be “concurrent.” The City of 
Kirkland has determined that water, sewer, and the adopted Level of Service for traffic 
are the capital facilities, which shall be “concurrent.” This means that capital facilities 
must be available at locally established Levels of Service with completion of new 
development. Kirkland’s Levels of Service are identified in the adopted Comprehensive 
Plan. The concurrency review will check to ensure that waste and sewer mains exist or 
will be constructed with each project and that the established traffic Level of Service at 
certain intersections will be maintained.  
 
The City of Kirkland conducted a traffic concurrency test for this project and provided the 
results in a memorandum to the Planning Department dated 10/29/12.  The memorandum 
and concurrency results are attached.  The project passed concurrency.  The concurrency 
test notice shall expire and a new concurrency test application is required unless: 
 
1. A complete SEPA checklist, traffic impact analysis and all require documentation 

are submitted to the City within 90 calendar days of the concurrency test notice 
 
2. A Certificate of Concurrency is issued or an extension is requested and granted by 

the Public Works Department within one year of issuance of the concurrency test 
notice.  A Certificate of Concurrency is issued at the same time a development 
permit or building permit is issued if the applicant holds a valid concurrency test 
notice. 

 
Please refer to the Technical Appendix for additional details including expiration dates. 
 
 
There are five subareas defined as part of concurrency.  No designated concurrency 
intersection can exceed a v/c ratio of 1.4, and the subarea v/c ratio cannot exceed the 
defined threshold.  The concurrency test results for this development indicate no 
concurrency intersection will exceed a v/c of 1.4 and all of the subareas are below 
thresholds.  The subarea v/c standards and concurrency results are: 
 

• The Southwest v/c standard is 0.90.  The v/c with project is 0.64.  Pass 
• The Northwest v/c standard is 0.94.  The v/c with project is 0.78.  Pass 
• The Northeast v/c standard is 0.92.  The v/c with project is 0.74.  Pass 
• The East v/c standard is 1.07.  The v/c with project is 0.88.  Pass 
• The North subarea does not have a subarea v/c threshold.  N/a 
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The concurrency test was run with a trip generation assumption of 180 PM peak hour 
trips, with 165 out, and 15 in.   
 
 
 
VI. Significant Traffic Impact (at Key Arterial Intersections) 
 
The City's analysis guidelines require analysis of all intersections where the project's 
proportional share is greater than 1%.  These intersections are defined as significant 
intersections. 
 
Based on project trip distribution and assignment, there are six intersections that are 
identified as significant.  All intersections reviewed and those defined as significant, or 
not, are shown in Table 7.  The intersections reviewed included all intersections identified 
in the concurrency run.   
 
Mitigation for SEPA impacts as defined by the City of Kirkland’s Traffic Impact Analysis 
Guidelines indicate that mitigation improvements are required at any intersection where:  
1) the LOS is E and the project’s proportional share impact is greater than 15%, or 2) the 
LOS is F and the project’s proportional share impact is greater than 5%.  No mitigation is 
required where the LOS is D or better. 
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Table 7 
Significant Intersection Check 

 
 Intersection Project AWDTa Proportional Shareb Significant?c 
 
101 Lake Wash/NE 38th Pl 19 0.1% No 
102 Lake Wash/Lakeview Dr 28 0.2% No 
103 State St/NE 68th St 56 0.2% No 
104 108th Ave NE/NE 68th St 805 4.5% Yes 
105 Central Way/6th St 215 0.6% No 
106 Central Way/3rd St 94 0.9% No 
107 Central Way/Lake St 9 0.1% No 
108 Lake St/Kirkland Ave 9 0.1% No 
109 NE 85th St/114th Ave NE 486 2.7% Yes 
110 6th St/4th Ave 253 0.8% No 
111 Kirkland Ave/3rd Ave 122 0.8% No 
112 Kirkland Way/6th St 851 4.0% Yes 
201 98th Ave NE/Juanita Dr 225 0.8% No 
202 100th Ave NE/NE 124th St 122 0.3% No 
203 100th Ave NE/NE 132nd St 112 0.3% No 
205 Market St/Forbes Creek 234 0.7% No 
206 98th Ave NE/NE 120th Pl 122 0.3% No 
207 Juanita Drive/93rd Ave NE 65 0.2% No 
208 Juanita Dr/97th Ave NE 75 0.2% No 
301 120th Ave NE/NE 132nd St 19 0.1% No 
302 120th Ave NE/NE 130th St 19 0.1% No 
303 120th Ave NE/NE 128th St 37 0.1% No 
304 NE 132nd St/124th Ave NE 37 0.3% No 
306 NE 124th St/ Slater Ave NE 65 0.4% No 
307 Totem Lake Blvd/120th Ave NE 37 0.1% No 
310 NE 116th St/120th Ave NE 19 0.1% No 
311 NE 116th St/124th Ave NE 112 0.5% No 
312 NE 124th St/116th Ave NE 9 0.0% No 
313 NE 124th St/113th Pl NE 19 0.0% No 
314 Slater Ave NE/NE 120th St 28 0.1% No 
315 NE 124th St/124th Ave NE 19 0.0% No 
316 Totem Lake Blvd/NE 132nd St 19 0.1% No 
317 I-405/SB Off  NE 124th St 9 0.0% No 
318 I-405/NB Off  NE 124th St 19 0.1% No 
319 I-405/SB Off NE 116th St 37 0.2% No 
320 I-405/NB Off NE 116th St 56 0.2% No 
324 NE 128th St/116th Way NE 0 0.0% No 
325 NE 124th St/128th Ln NE 37 0.1% No 
401 NE 85th St/ 132nd Ave NE 65 0.2% No 
402 NE 85th St/124th Ave NE 131 0.8% No 
403 NE 85th St/ 120th Ave NE 112 0.4% No 
404 124th Ave NE/NE 100th St 112 0.3% No 
406 NE 70th St/132nd Ave NE 131 1.2% Yes 
407 NE 70th St/116th Ave NE 337 2.9% Yes 
410 116th Ave NE/I-405 NB Ramp 103 0.4% No 
411 NE 70th Pl/I-405 SB Ramp 655 2.0% Yes 
501 North Holmes Pt Dr NE/Juanita Dr NE 28 0.1% No 
502 South Holmes Pt Dr NE/Juanita Dr NE 37 0.1% No 
503 NE 141st Street/Juanita Dr NE 28 0.1% No 
504 Juanita-Woodinville Way/100th Ave NE 112 0.3% No 
506 Simonds Road/100th Avenue NE 65 0.2% No 
507 NE 145th street/100th Avenue NE 56 0.2% No 
508 NE 145th Street/Juanita-Woodinville Way 37 0.3% No 
510 NE 132nd Street/132nd Avenue NE 28 0.1% No 
511 NE 144th Street/124th Avenue NE 9 0.0% No 
512 NE 124th Street/Willows Road NE 37 0.1% No 
 
 
a Total daily trips entering intersection. 
b Based on the City of Kirkland Proportional Share Impact Worksheet. 
c A significant intersections defined as any intersection where the proportional share is equal to or exceeds 1.0%. 
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According to the results shown in Table 7, there are 6 intersections that meet the criteria 
to be defined as a significant intersection, ie., greater than 1%.  None of these six 
intersection’s proportional share project impact exceeds 5%.  The remaining intersections 
are determined not to be significant (i.e., less than 1%).  The full list shown in Table 7 
includes all those intersections reported in the City’s concurrency results. 
 
Thus, the six intersections that require additional analysis are: 
 

104 108th Ave NE/NE 68th St 
109 NE 85th St/114th Ave NE 
112 Kirkland Way/6th St 
406 NE 70th St/132nd Ave NE 
407 NE 70th St/116th Ave NE 
411 NE 72nd Pl/I-405 SB Ramp 

 
The analysis also includes analysis of the six local area intersections on 6th St S.  For 
reference purposes, these intersections were identified with 1000’s number coding.  They 
are: 

1001 6th St S/Google North Driveway 
1002 6th St S/Google South Driveway 
1003 6th St S/5th Pl S 
1004 6th St S/9th Ave S 
1005 6th St S/5th Ave S 
1006 6th St S/Kirkland Ave 

 
These intersections were analyzed for both the AM and PM street peak periods. 
 

VII. Future Year (Year 2017) Traffic Estimates 
 
The horizon year of this project is estimated to be 2 to 3 years from today, however, the 
traffic study assumes a 2017 horizon year to coincide with the concurrency forecasts.  The 
City provided AM and PM peak hour background traffic volume forecasts for the year 
2017 (includes traffic growth from all concurrency approved pipeline projects) for key 
arterial-arterial intersections 104, 109, 112, 406, 407 and 411.   
 
The future year volumes at the analysis intersections without the project are shown in 
Figure 12a and 12b for the AM and PM peak hours respectively. The future year turning 
movement volumes at the analysis intersections with the project are shown in Figure 13a 
and 13b, for AM and PM peak hours respectively.  In addition, the AM and PM peak 
hour at all of the local area intersections are shown in these same figures.   
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The traffic volumes for the intersections along the 6th St S corridor between Kirkland 
Way and NE 68th St are shown below in Table 8.  These volumes identify the total 
entering vehicles for either the AM or PM street peak hour for existing and future 
conditions.   
 

Table 8 
Total Entering Volume Estimates 

 
 AM PEAK HOUR PM PEAK HOUR 
  2017 2017  2017 2017 
 Existing without with Existing without with 
Intersection b 2012 Project Project 2012 Project Project 
 
104 NE 68th St/108th Ave NE       
  Total Entering Volume 2,012 2,193 2,299 2,040 2,365 2,457 
  Growth  181 106  325 92 
  % growth  9% 5%  16% 4% 
        
112 Kirkland Way/6th Street         
  Total Entering Volume 1,038 1,283 1,385 1,236 1,633 1,721 
  Growth  245 102  397 88 
  % growth  24% 8%  32% 5% 
        
1001 6th St S / North Driveway      
  Total Entering Volume 943 1,095 1,109 1,039 1,226 1,237 
  Growth  152 14  187 11 
  % growth  16% 1%  18% 1% 
     
1002 6th St S / South Driveway      
  Total Entering Volume 901 1,051 1,171 1,059 1,246 1,349 
  Growth  150 120  187 103 
  % growth  17% 11%  18% 8% 

     
1003 6th St S / 5th Pl S       
  Total Entering Volume 796 947 1,049 1,092 1,279 1,367 
  Growth  151 102  187 88 
  % growth  19% 11%  17% 7% 
      
1004 6th St S / 9th Ave S       
  Total Entering Volume 906 1,062 1,168 1,159 1,346 1,438 
  Growth  156 106  187 92 
  % growth  17% 10%  16% 7% 
      
1005 6th St S / 5th Ave S       
  Total Entering Volume 835 988 1,002 1,053 1,240 1,251 
  Growth  153 14  187 11 
  % growth  18% 1%  18% 1% 
      
1006 6th St S / Kirkland Ave       
  Total Entering Volume 798 949 1,051 1,082 1,269 1,357 
  Growth  151 102  187 88 
  % growth  19% 11%  17% 7% 
 
 

a Refer to turning volume figures for turn movement details. 
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VIII. Level of Service Analysis 
 
Level-of-service (LOS) is a term defined by transportation and traffic engineers as a 
qualitative and quantitative measure of operational conditions within a traffic stream and 
the perception of these conditions by motorists and/or passengers.  There are several 
quantitative indices utilized depending on the type of intersection control present.  There 
are six levels-of-service that are given letter designations from "A" to "F", with "A" being 
the best, or minimum delay conditions, and "F" being the worst, with maximum delay or 
jammed conditions.  LOS "C" or "D" is generally considered acceptable for planning and 
design purposes, while LOS "E" represents operating conditions at or near capacity with 
freedom to maneuver being extremely difficult.   
 
Level-of-service for the existing conditions, as well as future conditions, were calculated 
using Trafficware’s Synchro software.  This software replicates the analytical procedures 
specified in the Highway Capacity Manual.  Level-of-service for signalized and non-
signalized intersections is quantified in terms of vehicular delay.  Delay, measured in 
terms of time (seconds), also represents driver discomfort, frustration, excess fuel 
consumption and lost travel time.  Level-of-service criteria and definitions for signalized 
and non-signalized intersections are presented in Table 9.   
 

Table 9 
Intersection Level-of-Service Criteria 

 
 Level of  Stopped Delay Per Vehicle1  
 Service Definition signalized non-signalized 
 
 A Little or no delay Less than 10.0 sec  Less than 10.0 sec 
 B Short traffic delays 10.1 to 20 sec 10.1 to 15 sec 
 C Average traffic delays 20.1 to 35 sec 15.1 to 25 sec 
 D Long traffic delays 35.1 to 55 sec 25.1 to 35 sec 
 E Very long traffic delays 55.1 to 80 sec 35.1 to 50 sec 
 F Extreme delay Greater than 80 sec Greater than 50 sec 
 
 
1 Delay; seconds per vehicle 

 
 
Note that for signalized intersections (and all-way stop controlled intersections), the LOS 
and delay presented in the level of service tables below represent the overall operation of 
the intersection, whereas the LOS and delay presented for an unsignalized intersection 
(side street stop control) represents the delay for the stopped approach only.   
 
Level of service was calculated at the study area intersection for existing 2012, 2017 with 
and without project conditions.  The future (year 2017) weekday AM and PM peak hour 
level of service at the six local area intersections on 6th St S was also computed.  The 
results are shown in Table 10a for AM results and 10b for PM results.   

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



Traffic Impact Analysis Google Office Park Phase 2 
September 5, 2013 
 
 

William Popp Associates Page 47 

Table 10a 
AM Peak Hour Level of Service 

 
  2012/13 2017 2017 
 Approach/ Existing  without project  with project 
Intersection b Movement LOS (Delay) a LOS (Delay) a LOS (Delay) a 
 
KEY INTERSECTIONS (per Proportionate Share Impact %) 
 
104 108th Ave NE/NE 68th St overall D 37 D 39 D 39 
 
109 NE 85th St/114th Ave NE overall C 27 C 34 C 34 
 
112 Kirkland Way/6th St S overall C 17 E 36 F 60 
       B 11 g 
 
406 NE 70th St/132nd Ave NE overall B 20 C 21 C 21 
 
407 NE 70th St/116th Ave NE overall D 44 D 52 E 57 
 
411 NE 72nd Pl/I-405 SB Ramp overall B 16 B 18 B 18 
 
LOCAL AREA INTERSECTIONS 
 
1001 6th St S/North Driveway c EBL/EBR B 14 B 15 B 15 
  NBL A 9 A 10 A 10 
 
1002 6th St S/South Driveway c EBL/EBR B 12 B 13 B 14 
  NBL A 9 A 9 A 10 
 
1003 6th St S/5th Pl S c,d EBL/EBR B 13 B 14 C 15+ 
  NBL A 9 A 9 A 9 
 
1004 6th St S/9th Ave S e WBL/WBR C 21 C 29 D 35 
       C 19 h 
  SBL A 8 A 9 A 9 
 
1005 6th St S/5th Ave S f EB  B 13 B 13 B 13 
  WB C 18 C 20 C 21 
  NB A 1 A 1 A 1 
  SB A 1 A 1 A 1 
 
1006 6th St S/Kirkland Ave f EB B 12 B 12 B 14 
  WB D 25+ E 42 F 64 
  NB A 1 A 1 A 1 
  SBL A 1 A 1 A 1 
 
1007 7th Ave S/5th Pl S/Site Access WBT/L n/a n/a n/a n/a A 6 
  NBR n/a n/a n/a n/a A 9 
 
 

a Delay is represented in seconds per vehicle; all delay has been rounded to the nearest second.  See Table 9 for thresholds.  Any 
delay just over the LOS threshold is noted with a “+”. 

b Intersections 104, 109, 406, 407 and 411 are signalized.  Intersection 112 is an all-way stop.  Intersections 1001, 1002, 1003, 
1004, 1005, and 1006 are side street stop control (main line is 6th St S, northbound-southbound). 

c Intersections 1001, 1002 and 1003 are tee-intersections with stop control for the EB approach.  At 1001 and 1002, there are short 
separate left and right turn pockets.  1001 and 1002 also assume 1 vehicle storage in center turn lane. 

d There is a short eastbound left turn center refuge area and the analysis considers 1 vehicle storage, functioning similar to a two-
way left-turn lane.  Even though not striped, there is adequate storage for a northbound left turn pocket, also assumed in the 
analysis. 

e Intersection 1004 is a tee-intersection with stop control for the WB approach.  There is no center refuge area on the south leg. 
f Intersections 1005 and 1006 are four-way intersections with stop control for the east and west legs.  The west leg of 1005 is a 

driveway. 
g with signal (no lane additions) 
h with extension of two-way left-turn lane south to NE 68th St 
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Table 10b 
PM Peak Hour Level of Service 

 
  2012/13 2017 2017 
 Approach/ Existing  without project  with project 
Intersection b Movement LOS (Delay) a LOS (Delay) a LOS (Delay) a 
 
KEY INTERSECTIONS (per Proportionate Share Impact %) 
 
104 108th Ave NE/NE 68th St overall D 38 D 44 D 46 
 
109 NE 85th St/114th Ave NE overall C 22 C 32 D 37 
 
112 Kirkland Way/6th St S overall D 34 F 102 F 143 
       B 16 g 
 
406 NE 70th St/132nd Ave NE overall D 39 D 43 D 44 
 
407 NE 70th St/116th Ave NE overall D 40 D 46 D 47 
 
411 NE 72nd Pl/I-405 SB Ramp overall B 15 C 20+ C 22 
 
LOCAL AREA INTERSECTIONS 
 
1001 6th St S/North Driveway c EBL/EBR B 14 C 16 C 16 
  NBL A 8 A 8 A 8 
 
1002 6th St S/South Driveway c EBL/EBR B 12 B 13 B 15- 
  NBL A 8 A 8 A 8 
 
1003 6th St S/5th Pl S c,d EBL/EBR B 14 C 16 C 24 
  NBL A 8 A 8 A 8 
 
1004 6th St S/9th Ave S e WBL/WBR D 31 F 54 F 71 
       C 24 h 
  SBL A 10 B 11 B 11 
 
1005 6th St S/5th Ave S f EB C 19 C 24 C 25- 
  WB C 18 C 22 C 22 
  NB A 1 A 1 A 1 
  SB A 1 A 1 A 1 
 
1006 6th St S/Kirkland Ave f EB B 12 B 14 B 15- 
  WB D 30 E 44 F 55 
  NB A 2 A 2 A 2 
  SB A 1 A 1 A 1 
 
1007 7th Ave S/5th Pl S/Site Access WBT/L n/a n/a n/a n/a A 1 
  NBR n/a n/a n/a n/a A 9 
 

 
a Delay is represented in seconds per vehicle, all delay has been rounded to the nearest second.  See Table 9 for thresholds.  Any 

delay just over the LOS threshold is noted with a “+”. 
b Intersections 104, 109, 406, 407 and 411 are signalized.  Intersection 112 is an all-way stop.  Intersections 1001, 1002, 1003, 

1004, 1005, and 1006 are side street stop control (main line is 6th St S, northbound-southbound). 
c Intersections 1001, 1002 and 1003 are tee-intersections with stop control for the EB approach.  At 1001 and 1002, there are short 

separate left and right turn pockets.  1001 and 1002 also assume 1 vehicle storage in center turn lane. 
d There is a short eastbound left turn center refuge area and the analysis considers 1 vehicle storage, functioning similar to a two-

way left-turn lane.  Even though not striped, there is adequate storage for a northbound left turn pocket, also assumed in the 
analysis. 

e Intersection 1004 is a tee-intersection with stop control for the WB approach.  There is no center refuge area on the south leg. 
f Intersections 1005 and 1006 are four-way intersections with stop control for the east and west legs.  The west leg of 1005 is a 

driveway. 
g with signal (no lane additions) 
h with extension of two-way left-turn lane south to NE 68th St 
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A discussion of the level of service results at each intersection are discussed below. 
 
• 108th Ave NE (aka 6th St)/NE 68th St intersection (#104).  This is a signalized 

intersection with protected left turn phases all approaches, right turn phase overlaps 
and pedestrian crosswalks all legs.  The intersection overall is estimated to operate at 
LOS D for current conditions and for future conditions with or without the project for 
either commute peak hour.  The LOS for specific movements can be higher or lower 
than the average for all movements.  The overall average delay is estimated to 39 
seconds per vehicle (s/v) for future with project in the AM peak hour and 46 s/v for 
future with project in the PM peak hour.  In the PM peak hour, with the addition of 
the project traffic the overall delay is estimated to increase 2 seconds per vehicle, the 
delay increase for the AM condition was measured to be an insignificant increase.  
The project’s proportional share is 5.4%.   

 
The southbound queue was observed to extend up to and sometimes just past the 
south Google driveway.  This occurred in both the AM and PM peak hours.  The 
computer modeling analysis confirms and replicates this scenario.  The southbound 
queue will restrict side street left turns from 9th Ave S.  The southbound queue for the 
most part dissipated with each signal cycle and vehicles from 9th Ave S were able to 
turn left onto 6th St S.  Often times, motorists on 6th St S would allow a courtesy gap 
(“wave-in”) for motorists from 9th Ave S.  This unfortunately is not replicable with 
the software.  Gaps in traffic are essentially non-existing during peak times due to the 
downstream signal at NE 68th St and the queue that extends north past 9th Ave S, and 
it would be ineffective to conduct any gap study.  To lessen the southbound queue on 
6th St S, it is recommended that the southbound left turn pocket at NE 68th St be 
extended north and transition into a two-way left turn lane and match the 
channelization north of 9th Ave S.  This recommended mitigation is also discussed for 
the 6th St S/9th Ave S and is also applicable to correcting the deficiency at that 
intersection (#1004). 

 
• NE 85th St/114th Ave NE (#109).  This is a signalized intersection.  It is estimated to 

operate at LOS C for AM and PM peak hour current conditions, as well as for future 
conditions without the project.  For 2017 AM and PM peak hours conditions with the 
project, the level of service is estimated to be LOS C for the AM peak hour and LOS 
D for the PM peak hour.  The overall delay increase at this intersection with from 
project traffic is 5 seconds per vehicle for the PM case.  For the AM peak period with 
project, the overall delay increase is an insignificant change.  The project’s 
proportional share is 2.7%.   

 
• Kirkland Way/6th St S (#112).  This intersection is currently an all-way stop with 

single lane approaches for eastbound, westbound, and northbound, and a two-lane 
approach (left turn pocket) for the southbound approach.  The intersection is 
estimated to operate at LOS C and D for current AM and PM conditions respectively.  
A long queue was observed for the northbound approach that can often times extend 
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well past the Kirkland Ave intersection.  For future without project conditions, the 
intersection is estimated to operate at LOS E and F for the AM and PM peak hours 
respectively.  For future conditions with the project, the LOS is F for both peak hours.  
The estimated overall average delay for the future with project LOS F condition is 60 
seconds per vehicle for the AM peak and 143 seconds per vehicle for the PM peak.  
The overall delay increase with project traffic is 24 s/v and 41 s/v for AM and PM 
peak hours respectively.  The project’s proportional share is 4.1%.   

 
It should be noted that there is a large amount of background traffic forecasted to hit 
this intersection.  The amount is 245 trips in the AM peak hour, which represents a 
24% increase in traffic, or about 4% per year.  The Google Phase 2 AM project trips 
amount to an additional 102 trips (+8%) on top of the future background forecast.  
The future background amount in the PM peak hour is 397 trips, which represents a 
32% increase in traffic, or about 6% per year.  The Google Phase 2 project trips 
amount to an additional 91 trips (+6%) on top of the future background forecast. 
 
The City has recognized the need for an intersection improvement at this location, 
however, it is an unfunded transportation project at this time.  With a signal, the 2017 
peak hour level of service with project is estimated to improve to LOS B for both the 
AM and PM peak hour scenarios.  This analysis assumes no channelization 
modification to the south leg.  On consideration was to add a northbound left turn 
pocket, however, the curb radius of the southwest corner is tight and the eastbound 
right turn movement includes a significant amount of buses, and these buses require a 
large swing radius to make the right turn movement.  
 
A signal is recommended to correct the level of service deficiency.   

 
• NE 70th St/132nd Ave NE (#406).  This intersection is signalized.  It is estimated to 

operate at LOS D for all cases during the PM peak hour.  For the AM peak hour, the 
intersection is estimated to operate at LOS B for existing conditions and LOS C for 
future conditions.  The project’s proportional share is 1.3%.  Therefore, no mitigation 
is recommended, nor warranted. 

 
• NE 70th St/116th Ave NE (#407).  This intersection is signalized.  It is estimated to 

operate at LOS D for all cases during the PM peak hour.  For the AM peak hour, the 
intersection is estimated to operate at LOS D for existing and future without project, 
and LOS E for future with project.  The average delay increase for the AM peak with 
the project is about 5 seconds per vehicle.  Improvements would be required at this 
intersection if the project’s proportional share is greater than 15%, which is the 
standard for LOS E conditions.  The project’s proportional share is 2.7%.  Therefore 
no mitigation is warranted. 

 
• NE 72nd Pl/I-405 SB Ramps (#411).  This intersection is signalized.  It is estimated to 

operate at LOS B for existing conditions and LOS B and C for future conditions, AM 

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



Traffic Impact Analysis Google Office Park Phase 2 
September 5, 2013 
 
 

William Popp Associates Page 51 

and PM peak respectively, with or without the project.  The analysis assumes the 
southbound off-ramp as a two lane approach with an exclusive left and right turn lane 
even though it is not striped as such, although it is wide enough to accommodate it.  
The project’s proportional share is 2.6%.  Improvements are not required where the 
LOS is A thru D.  Therefore, no mitigation is recommended. 

 
• 6th St S/North Google Driveway (#1001).  This driveway is a 30-ft wide 3-lane 

driveway with 2 exit lanes.  The storage distance for the exit lanes are very short, the 
analysis assumes a short 25-ft right turn pocket.  The left turn out analysis assumes 1-
vehicle storage in the center turn lane for refuge as part of the eastbound to 
northbound left turn movement.  The level of service summary reported in Table 10a 
and 10b reflect the approach as a whole.  The eastbound approach is estimated to 
operate at LOS B for current AM and PM conditions, and LOS B and C respectively 
for AM and PM future conditions, with or without the project.  As noted earlier, it is 
estimated that no significant amount of Phase 2 traffic will use this driveway.  Also, it 
is estimated that only a small amount of traffic from Phase 2 will pass by this 
driveway.   

 
• 6th St S/South Google Driveway (#1002).  This driveway is also a 30-ft wide 3-lane 

driveway with 2 exit lanes.  The storage distance for the exit lanes are very short, the 
analysis assumes a 25-ft right turn pocket.  The left turn out analysis assumes a 1-
vehicle storage in the center two-way left-turn lane for refuge as part of the eastbound 
to northbound left turn movement.  The level of service summary reported in Table 
10a and 10b reflect the driveway approach as a whole (for both right and left 
movement).  The eastbound approach is estimated to operate at LOS B for all AM and 
PM conditions, existing and future, with and without the project.  According to 
existing driveway counts, the existing two-way volume on this driveway is 111 in the 
AM peak hour and 117 in the PM peak hour.  The Phase 2 project is estimated to add 
120 vph in the AM peak and 103 vph in the PM peak, thus, in effect doubling the 
volume at this driveway.  On average, for either the AM or PM peak hour with 
project, the traffic volume headway is about 18 seconds per vehicle in the peak 
direction.  It is estimated that approximately 90% of the project traffic will be to and 
from the south via 6th St S.  Queue spill back (southbound queue on 6th St S) from the 
108th Ave NE/NE 68th St intersection is estimated to extend north past this driveway 
during peak times during the signal red phases at 108th Ave NE/NE 68th St.  During 
stopped queue conditions, it is estimated that motorists on 6th St S will wave-in 
motorists exiting from the Google driveway.  Mitigation recommendations noted 
above that would include restriping of the section of 6th St S from 9th Ave S to NE 
68th St is estimated to reduce southbound queuing.  This was discussed above with 
#104 and below as part of #1004.  No mitigation is recommended at this driveway. 

 
• 6th St S/5th Pl S (#1003).  This intersection is stop control for the eastbound approach.  

The eastbound approach is slightly skewed with an acute angle to 6th St S.  There is a 
center storage/acceleration lane on the north leg to facilitate the eastbound left turn 
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from 5th Pl S.  The analysis assumes a 1-car storage in the northbound 
acceleration/storage lane on 6th St S just north of the intersection.  For AM peak hour 
conditions, the eastbound approach is estimated to operate at LOS B for existing and 
future conditions without project and LOS C for conditions with project; albeit only a 
1 to 2 second increase from future background conditions.  For the PM peak hour 
conditions, the eastbound approach is estimated to operate at LOS B for existing 
conditions and LOS C for future conditions.  The delay increase with project is 8 
seconds/vehicle.  No mitigation is recommended. 

 
It is estimated that the majority of Phase 2 traffic to and from the north will use 5th Pl 
S to access 6th St S.  Access to 5th Pl S will be via a new connection at the 5th Pl S/7th 
Ave S intersection.  The recommended design of this intersection will restrict left 
turns out of the site as well as restrict right turns in.  The ultimate goal is to prevent 
any traffic from Google to use 7th Ave S to access the Phase 2 Google site.  A 
conceptual sketch of this recommended intersection design is included in the 
mitigation section.   

 
• 6th St S/9th Ave S (#1004).  This intersection is stop control for the westbound 

approach, and there are a few low volume driveways on the west side.  The estimated 
level of service for the westbound approach for the AM peak hour is LOS C for 
existing and future conditions without the project, and LOS D for future conditions 
with the project.  The sidestreet average delay is estimated to increase from 21 
seconds per vehicle for existing to 35 seconds per vehicle in the future with Google 
Phase 2 traffic.  For the PM peak hour, the westbound approach level of service is 
LOS D for existing conditions and LOS F for future conditions with or without the 
project.  The estimated average delay for existing PM conditions is 31 seconds per 
vehicle, estimated to increase to 54 seconds/vehicle for future without project, and 71 
seconds per vehicle with project.  

 
As noted in the Intersection #104 discussion, the southbound queue on 6th St S to NE 
68th St was observed to extend up to and sometimes past the south Google driveway.  
This occurred in both the AM and PM peak hours.  The computer modeling analysis 
confirms and replicates this scenario.  The southbound queue will restrict left turn 
access from 9th Ave S.  It was observed that the southbound queue for the most part 
dissipated with each signal cycle and vehicles from 9th Ave S were able to turn left 
onto 6th St S.  Often times, motorists on 6th St S would allow a courtesy gap (“wave-
in”) for motorists from 9th Ave S.  This unfortunately is not replicable with the 
software.  Gaps in traffic are essentially non-existent during peak times due to the 
downstream signal at NE 68th St and the queue that extends north past 9th Ave S, and 
it would be ineffective to conduct any such gap study.  To lessen the southbound 
queue on 6th St S, it is recommended that the southbound left turn pocket be extended 
north and transition into a two-way left turn lane and match the channelization north 
of 9th Ave S.  If this mitigation recommendation is not effective at improving 9th Ave 
S access to 6th St S, SRM would propose installation of a signal at this intersection to 
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minimize neighborhood impact, as a follow-up improvement, if acceptable to the 
City.   
 
With the restriping recommended improvement (and no new signal), the LOS and 
delay are estimated to improve significantly per the modeled analysis for 9th Ave S 
access.  Assuming a 1-vehicle storage in the proposed center two-way left-turn lane 
for the left turn from 9th Ave S, the level of service and delay are estimated to be LOS 
C at 19 sec/veh for the AM peak hour and LOS C at 24 sec/veh for the PM peak hour.  
These results are a significant improvement over existing conditions (as well as future 
background conditions).   Furthermore, with the recommended rechannelization, it 
would improve sight line visibility (for all times of the day) as a result of removal of 
all on-street parking, hence provide safer conditions for access as well as pedestrian 
visibility.  In addition, by removing on-street parking on 6th St, it would eliminate 
back-in parallel parking maneuvers that can cause delay for mainline traffic. 
 
As a side note, also discussed later, it was observed that a fair amount of vehicles 
parked on either 9th Ave S or 6th St S (south of 9th Ave S) and walked to the adjacent 
bus stop, and vice-versa.  The accident investigation (see Table 3 and #1004 
discussion) indicates there are a few accidents per year on 6th St S between NE 68th St 
and 9th Ave S as a result of parallel on-street parking conditions.  Future accidents 
would likely be eliminated with removal of on-street parking in this zone. 

 
• 6th St S/5th Ave S (#1005).  This intersection is stop control for the westbound 

approach, and there is a commercial driveway on the west side.  6th St S in this 
vicinity is a 2-lane roadway with bike lanes and parallel on-street parking.  The 
estimated level of service for the westbound approach for the AM peak hour is LOS C 
for all cases, and LOS C for all cases for the eastbound driveway approach.  The 
estimated increase in delay is calculated to be insignificant.  The estimated level of 
service for the PM peak hour is LOS C for all cases for both side street approaches.   

 
Extension of the two-way left turn lane north from the Google campus to 5th Pl S 
would assist vehicles exiting from side streets and driveways.  In this case 5th Ave S is 
the only side-street in this section, however, there are a fair amount of driveways.  
The level of service as calculated indicates no significant delay for side street 
approaches, thus the center turn lane concept would not be required to mitigate LOS 
deficiencies for this section.  Comfortable access from 5th Ave S, and likely other 
driveways in the two-lane section of 6th St S, can be restricted by on-street parking.  
Removal of on-street parking would provide longer sight lines for side-street entering 
motorists thus improving safety.  Nevertheless, on-street parking is often a desired use 
for all commercial properties fronting 6th St S.  For safety improvement at the 5th Ave 
S side-street, at a minimum it is recommended that approximately 50’ of on-street 
parking east side of 6th St S to the south be removed to extend sight lines south.   
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It was observed that some of the traffic on 5th Ave S was as a result of persons 
parking their car on 5th Ave S and walking to the adjacent bus stop, and versa-versa. 
 

• 6th St S/Kirkland Ave (#1006).  This intersection is a four-way intersection with stop 
control for the eastbound and westbound approaches.  6th St S in this vicinity is a 2-
lane roadway with bike lanes and some parallel on-street parking.  For the AM peak 
hour, the estimated level of service for the westbound approach is LOS D for existing, 
E for future without project, and F for future with project.  The level of service for the 
eastbound approach is LOS B for all cases.  The same conclusions are true for the PM 
peak hour.  The estimated delay for the westbound approach for the future with 
project scenario is 64 seconds/vehicle in the AM and 55 seconds/vehicle in the PM.   
 
As discussed above, a signal is recommended at the 6th St S/Kirkland Way 
intersection, which is just north of this intersection.  For future conditions, a signal at 
6th St S/Kirkland Way will significantly reduce the northbound queue on 6th St S, 
however the queue is estimated to still extend past Kirkland Ave.  With a signal in 
lieu of an all-way stop, the queue will be stop-then-go rather than a rolling queue.  
This is not a significant difference but nevertheless it is assumed that mainline 
motorists would be more easily inclined to permit access from the side street. 
 
Observations at this intersection show a heavy westbound left turn in the AM and a 
northbound queue on 6th St S from Kirkland Way that extends past Kirkland Ave.  
During congested times, vehicles traveling north on 6th St S often leave a gap at the 
Kirkland Ave intersection with the intent to allow side street left turn and thru 
movements to enter.  This is a human courtesy factor typically referred to as a “wave-
in” movement whereby the major street motorist permissively yields the right-of-way 
to the side street motorists.  It is something not reflected in the capacity calculations.  
Thus the delays reported are assumed to be a worst-case scenario.   
 

• 7th Ave S/5th Pl S/Phase 2 Site Access (#1007).  This intersection is currently a curve 
that connects 7th Ave S (east-west) with 5th Pl S (north-south).  The proposed project 
is proposing access to this curve on the south end.  The proposed design would permit 
project traffic to only 5th Pl S.  Thus, eastbound right turn and northbound left turn 
movements would be restricted.  The south leg (site access) would be the only 
stopped approach (right turn only).  The 2017 with project level of service is LOS A 
for both AM and PM peak hours for both the left turn into the site, and the right turn 
out of the site  
 

 
All of the level of service worksheets are included in the Appendix (separate document). 
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IX. Internal Crossing of Proposed CKC Trail  
 
An internal roadway connecting the proposed campus with the existing campus is 
proposed at the south end of both parcels and will provide ultimate connection of Phase 2 
to 6th St S; at the existing south Google driveway.  This internal roadway will cross the 
existing railroad right-of-way/future CKC trail.  The distance from the railroad track 
crossing to 6th St S is approximately 570 feet.  The distance could store approximately 23 
vehicles. 
 
As shown above for the existing driveway counts, there are currently 98 vehicles entering 
the south driveway in the AM peak (for Phase 1), and with Phase 2, it is estimated there 
would be 199 vehicles entering total.  Hence, about 100 vehicles during the AM peak will 
cross the trail westbound to the Phase 2 garage.  In addition, approximately 20 vehicles 
from Phase 2 in the AM peak would cross the trail eastbound.  The estimated daily 
vehicular volume across the trail is about 840 vehicles/day.  The peaks will be in the AM 
and PM street peak hours, with volumes around 100 vehicles/hour in the peak direction. 
 
For trail use, the interim trail design will be gravel, thus it is expected that the usage will 
be relatively low.  With the ultimate completion of the trail, usage is expected to be much 
higher with a multitude of non-motorized user types.  The King County Regional Trail 
Inventory and Implementation Guidelines July 2004 suggests that about 75% of the users 
will be bicycle.  A preliminary estimate of bike and pedestrian traffic for a long-range 
forecast is 600 bikes (500 peak direction) and 100 pedestrians (50/50 split direction).  
This estimate is presumed to be an overly conservative estimate.  This estimate is for the 
AM peak hour since the primary concern expressed by the City is about the potential 
vehicular queue associated with Google traffic entering the site that could spill back to 
6th St S (from the trail crossing), this queue instance concern would be worst case for the 
AM peak.  The basis for the trail usage estimates were based on information noted below: 
 

a. Existing peak bicycle trail use information from PSRC.  The PSRC bike/ped study 
(March 2010) was a count survey of 344 trails in 2010, not a forecast.  PSRC 
identified the top 10 bicycle use locations, identified as a 3-hour volume summary 
by location.  WPA estimated peak hour volumes by simply dividing by 3, and the 
results ranged from 111 to 235 bikes total for the hour.  Most of the locations are 
on the Burke-Gilman, the #9 highest location is the North Creek Trail at the 
Sammamish River Trail crossing (125 bikes per hour +/- PM peak). 

b. WPA obtained 2030 forecasts for the Burke-Gilman Trail surrounding the UW 
campus from a recent UW study (July 2011).  The UW study includes bike 
estimates ranging from 1,309 to 1,738 (Hec Ed bridge) bikes per hour for 2030 
PM peak.  At the northeast end of study area (Burke-Gilman Trail north of Pend 
Oreille Rd) the bike volume is 442 in 2010, and 1,418 in 2030, a future estimate 
based on a 6% annual growth rate for bike activity.  The UW area is certainly a 
very high ped/bike use area, an anomaly for most other areas.  According to that 
study, the AM bike use is about 30% less than PM for peak hour instances.   
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c. The Sammamish River Trail in Redmond north of NE 85th St bike use is 
currently 179 bikes in PM hour and 55 in AM hour.  This location was felt to be a 
good representation of the proposed CKC trail.  Assuming a 6% per year growth 
rate (per the UW study as a high end estimate) a bike use estimate for 2030 could 
be 510 bikes per hour during the PM peak hour.  It is important to keep in mind 
this is a PM estimate; an AM estimate would be significantly less.   

 
Based on all this, it was assumed a conservative high-end estimate of 500 bikes in the 
peak direction (100 bikes per hour was assumed for the opposite direction) for the AM 
peak hour.  The existing data available would suggest the trail usage estimates used 
herein are overly conservative.  Weekday daily volume activity for bikes is estimated to 
follow similar patterns as office peaks, with the busiest times in the AM and PM 
commute peaks.  Pedestrian activity for the average weekday is estimated to be low in the 
morning and increase throughout the day.   
 
Weekend trail use could be similar or even higher than weekday use, however, the vehicle 
trips at Google are estimated to be significantly less to non-existent. 
 
In general, trails in King County crossing streets have typically had stop signs facing trail 
users, without consideration of relative volumes of traffic.  More recently, trails with 
higher volumes of traffic than the streets they cross have reversed the right-of-way, 
turning the stop signs towards the route with the least traffic, even if that is a street used 
by motor vehicles.  This reversal of right-of-way is being implemented on the King 
County section of the Trail in Lake Forest Park as part of a larger trail upgrade project.   
 
In regards to assignment of right of way, the King County Regional Trails System 
Development Guidelines DRAFT February 2009 notes that best engineering practices 
should be used to assign appropriate right-of-way at intersections.  These practices 
include volume, speed, and road classification to identify the safest method.  Volume, 
speed, and road classification should not be the only criteria to consider.  The comfort and 
convenience of the trail user, and the unique behavioral characteristics of the trial user 
and motorist alike, must also be considered.  Regarding behavior, it must be recognized 
that some trail users may have: 
 

1. Very low delay tolerance 
2. A strong desire to maintain momentum 
3. Little traffic knowledge (particularly children); and 
4. Sometimes a “regulations don’t apply to me” mentality. 

 
Assigning incorrect priority or being overly restrictive in an attempt to protect the trail 
user, however can lead to confusion and unsafe practices by both trail users and 
motorists, increasing conflict potential. 
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The AASHTO 1999 Guide for the Development of Bicycle Facilities recommends that a 
regulatory traffic control device be installed at all path-roadway intersections. There are 
three options: 
 

• Traffic Signals -- Traffic signals for path-roadway intersections are appropriate 
under certain circumstances.  The MUTCD lists 11 warrants for traffic signals, 
and although path crossings are not addressed, bicycle traffic on the path may be 
functionally classified as vehicular traffic and the warrants applied accordingly.  
Warrants from the MUTCD combined with sound engineering judgment should 
be considered when determining the type of traffic control device to be installed.   

 
• Stop Signs -- Stop signs should be placed as close to the intended stopping point 

as possible, and should be supplemented with a stop bar, either for the road or the 
path.  Four-way stops at path-roadway intersections are not recommended because 
of frequent confusion about or disregard for right of way rules.   
 

• Yield Signs – These may be acceptable at some locations, such as low-volume, 
low-speed neighborhood streets.  Sign type, size and location should be in 
accordance with the MUTCD.  Care should be taken to ensure that shared use 
path signs are located so that motorists are not confused by them, and that 
roadway signs are placed so that bicyclists are not confused by them. 

 
Signal warrants were evaluated for Warrant 3, the Peak Hour Warrant, and were found 
not to be met.  Nor does the intersection meet the pedestrian peak hour warrant.   
 
A queue analysis was conducted for the AM peak hour condition with a signal at the trail 
crossing and with a stop sign.  The signal operation assumed a typical 3-section signal 
head (red/yellow/green) for both roadway approaches, and a pedestrian hand/man signal 
for the trail approaches.  The test assumed vehicle detection for the roadway with a 60-
second signal cycle and 15 seconds assigned to the road and 45 seconds assigned to the 
trail.  The signal would revert green (hand symbol) to the trail all times when no vehicles 
are detected from the road approach.  It is estimated there would be a queue (95th 
percentile) of approximately 6 vehicles for the westbound approach.  With a stop sign 
scenario (for only the road approaches) the westbound 95th percentile queue is estimated 
to be 5 vehicles for the AM peak hour.   
 
A level of service estimate for the AM peak hour predicts an average delay of 43 
seconds/vehicle (LOS D) with signal for the westbound approach, and an average delay 
of 23 seconds/vehicle (LO S C) with stop sign for westbound approach. 
  
It should be noted that with a signal for the trail approach, users are likely to cross the 
intersection against any “hand” symbol when no cars are present.   
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The typical design speed of a bicycle on a paved surface is about 20 mph, 15 mph on 
gravel.  The assumed design speed of the roadway connection is 15 mph; the assumed 
posted speed is 10 mph.  Vehicles crossing the trail will be required to stop (by either stop 
sign, or gate, or traffic signal) and the crossing will be an elongated speed hump (speed 
table) thus the vehicle speed across the trail is anticipated to be less than 5 mph.  At this 
speed, it is assumed no serious injury accidents would occur. 
 
The recommended design of the crossing whether it includes a signal or stop signs for the 
road approaches is to have a speed table for the road approach, “tabling”; i.e., raising the 
level of the road to the higher level of the trail (typically a 6” height).  In essence, this 
creates a “speed hump” for motorized traffic.  Different pavement textures through the 
intersection could be used to help define the intersection area, however careful 
consideration should be made for bikes, scooters, in-line skates, etc.  The trail as it runs 
through the intersection would be level throughout.  In lieu of any alternate paving 
patterns, the intersection area could be marked with an appropriate crosswalk detail, 
possibly long white painted crosswalk bars (“piano bars”) the full width of the trail for the 
road crossing.   
 
An important concern to also consider is that all four approaches should have adequate 
sight distance for viewing conflicting motorized and non-motorized vehicles. 
 
Finally, appropriate signage and placement, that meets the MUTCD and AASHTO 
guidelines design, adds predictability and easier interpretation of expected conditions and 
regulations on the trail. The disadvantage of restrictive signage as the primary control of 
the trail approach at intersections is that they are difficult to enforce in the trail 
environment.   
 
It is recognized that Google may wish to construct traffic control features that provide 
extra enforcement and enhancement to the crossing which if acceptable to the City would 
be constructed.  However, the initial recommendation per this TIA is that the road 
approaches be controlled by stop signs along with other appropriate signage and speed 
table for the initial construction.   
 
 

X. Site Access  
 
A. Site Access Circulation  
 
The site (Phase 2) will be served by a continuous access road that circulates around the 
south, west and north end of the building.  Access to the parking garage P1 level will be 
at the north and south ends of the garage.  Access to the P2 level will be from two 
driveways to the west end of the access road.   
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At the north end the access road will connect at the 7th Ave S corner junction with 5th Pl 
S.  There is also proposed an emergency connection to 7th Ave S at the west end of the 
site.  The proposed access intersection design to 5th Pl S will be such that no project 
traffic will be able to use 7th Ave S, either entering or exiting the site.  Thus, the ultimate 
design would prevent right turns from the west from entering the site and prevent left 
turns to the west exiting the site.   
 
At the south end the access road will connect to the south end of the existing campus with 
ultimate access to 6th St S via the existing south driveway.  This access connection from 
the proposed site to the existing campus will cross the abandoned railroad/future 
community trail that separates the existing campus and the proposed campus.  The current 
design of the access road crossing is in negotiations with the City.   
 
Pedestrian connectivity between the two parcels will include a pedestrian overpass over 
the abandoned railroad/future community trail corridor. 
 
B. Neighborhood Impacts 
 
There are several residential areas in the area that have potential to be impacted by traffic 
associated with the project.  Residential roadways considered as part of this study include 
5th Ave S, 7th Ave S, 7th St S, 8th St S, 9th Ave S, and Kirkland Ave.   
 
5th Ave S and 7th St S are two local access streets just east of the existing Google campus.  
These two roadways connect to essentially serve as a single roadway for the area.  The 
roadway primarily serves residential properties but also one commercial property at the 
west end of 5th Ave S.  The roadway has access to 6th St S and to 9th Ave S.  There is 
signage at the west end of 5th Ave S denoting local access only.  If southbound queuing 
on 6th St S is significant (from NE 68th St), there is the potential for residents of the local 
area east of 6th St S to divert to 5th Ave S and 7th St S to by-pass using the 6th St S/9th Ave 
S intersection (southbound left turn).  It is assumed that no Google traffic from either the 
existing Phase or Phase 2 would use this route.  It is estimated that with improvements on 
6th St S between 9th Ave S and NE 68th St, the southbound queue will be reduced thereby 
reducing the diversion potential on 7th St S. 
 
7th Ave S fronts the north end of the site.  All of the properties fronting this roadway are 
residential to the west.  The parcel is restricted through title agreements that none of the 
traffic associated with the project will use 7th Ave S, either entering or exiting.  The 
project is proposing an access to the intersection junction of 7th Ave S and 5th Pl S.  The 
intersection and access design will be made such that no right turns entering the site are 
feasible from the west and no left turns exiting to the west are permitted.  It is estimated 
that approximately 80 trips will enter the site from the north on 5th Pl S in the morning 
peak and 75 trips will exit the site to the north on 5th Pl S in the evening peak.  As with 
most office type development, there will be minimal traffic in the non-commute 
directions and during non-peak times. 
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8th St S (and 9th Ave S) have the potential for neighborhood cut-through traffic for future 
trips between NE 85th St and I-405 at the north end and 6th St S and NE 68th St at the 
south end.  For northbound travel, the future level of service estimate at the Kirkland 
Way/6th St S is LOS F with the existing all-way stop control.  This has the potential to 
divert project traffic (as well as other traffic) to use 8th St S and 9th Ave S with ultimate 
access to/from 6th St S.  With installation of a signal at the Kirkland Way/6th St S 
intersection, the future level of service is estimated to be LOS B thus the diversion 
potential to 8th St S would be significantly mitigated by reducing delays at that 
intersection (both AM and PM) thereby minimizing the cut-through attraction.  Currently, 
there a four speed bumps on 8th St S (pasted warning signs 15 mph) to minimize the cut 
through traffic and keep speeds down.  Recent observations of AM and PM peak hour 
traffic movements at the 6th St S/9th Ave S intersection indicate there are no trips that 
enter the Google campus from 9th Ave S, and versa-versa.  A license plate study could be 
conducted for both peak periods to evaluate the actual number of cut-through trips 
occurring today.  It is estimated that no Google traffic from Phase 2 would use this route 
for cut-through.   
 
C. Driveway Queuing 
 
The estimate of traffic exiting the two existing Google driveways during the PM peak 
hour (with Phase 2) is 88 vehicles at the north driveway and just over 200 at the south 
driveway.  The vast majority of vehicles at the south driveway (87%) are estimated to exit 
to the south (right turn out).   
 
As discussed above in Section VIII for intersection #104 and #1004, the simulation 
modeling of 2017 AM and PM peak hour conditions with the project for the segment of 
6th St S between NE 68th St and Kirkland Way was conducted using Trafficware’s 
SimTraffic software.  The results indicate there would be southbound queues extending 
back (north) from the 108th Ave NE/NE 68th St intersection during PM peak hour 
conditions, as well as AM conditions.  The queues observed for the existing conditions 
were observed to extend at times back through 9th Ave and past the south driveway.  The 
maximum queues with simulation were estimated to extend beyond the south driveway.  
This will have a direct impact on the exiting movements at the Google south driveway.   
 
It is likely that some of the Google traffic (primarily from the existing campus and 
garage) will shift to the north driveway to exit south on 6th St S as a result of the 
estimated increased queue congestion that would occur at the south driveway with 
addition of the new traffic.  This in turn is estimated to have a slight negative affect on 
the level of service at the north driveway, but should improve slightly the level of service 
at the south driveway.  However, the LOS grades as shown in Table 10a and 10b are 
estimated to remain unchanged with the minor potential shift in existing Google traffic. 
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D. Signal Warrants at South Driveway 
 
The south driveway to 6th St S is estimated to be the driveway with the majority of traffic 
serving both the existing campus as well as Phase 2.  The north driveway is estimated to 
remain relatively unchanged aside from some expected shifts of existing site traffic from 
the south driveway to the north driveway with added congestion at the south driveway.  
Traffic associated with the Phase 2 building to and from north will use 5th Pl S to 6th St S 
thus the existing north driveway should not see any significant traffic from the proposed 
project. 
 
Therefore, a signal warrant check was conducted only at the existing southerly driveway.  
The signal warrant analysis was conducted per MUTCD guidelines for Warrants 1A, 1B, 
2, and 3.  The warrant requires hourly volumes for the major street (6th St S) as well as 
hourly volumes for the minor street (south driveway).   
 
The hourly volume on 6th St S was obtained from the City.  This count was conducted 
north of NE 68th St and is an average of a two-day count conducted Tuesday July 12, 
2011 and Wednesday July 13, 2011.  Volumes were recorded by direction however for 
the signal warrant analysis, only the total volume both directions is needed.  The count 
was adjusted to 2017 using a 1% per year growth rate.   
 
24-hour counts (3 day average, Tuesday thru Thursday) were conducted at both of the 
existing driveways.  The exiting volume at the south driveway was used for this warrant 
analysis.  A daily estimate by hour of day of Phase 2 traffic using this driveway was made 
based on the hourly percentages for the existing campus traffic exiting the driveway.   
 
The results of the warrant analysis are tabulated below in Table 11.  A summary of the 
warrant calculations are attached in the appendix. 
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Table 11 
Signal Warrant Analysis Summary (Google South Site Access) 

 
 Warrant # Description Warrant Met? Comment 
 
 1A Minimum Vehicular Volume No a See appendix for results 
 1B Interruption of Continuous Traffic  No b See appendix for results 

 1A & 1B Reduced 1A and 1B conditions No/No c both conditions must be satisfied at a 
20% reduced threshold level. 

 2 Four Hour Volume Warrant No d See appendix for results 
 
 3 Peak Hour Volume Warrant Yes e See appendix for results 
 

 
a threshold volume for side street is 150 vph.  There are only 2 of 8 instances where the warrant is met.   
b threshold volume for side street is 75 vph.  There are only 3 of 8 instances where the warrant is met. 
c threshold volume for side street is 120 vph for 1A and 60 vph for 1B.  There are only 2 of 8 instances where the warrant is met 

for 1A and 4 of 8 for 1B. 
d threshold volume for side street dependant on major street.  In this case, there are 2 of 4 hours that are met.  
e threshold volume for side street in this instance is 145 vph.  The estimated peak hour volume estimated to be 186 vph.  

However, approximately 85% of this volume is right turn.  

 
 
As shown in Table 11, given the traffic volume forecasts, none of the major volume 
signal warrants are met.  Warrant 3 is a special circumstance warrant condition primarily 
for land uses with high peaking conditions, office park would be one consideration.  
However, approximately 85% of the right turn volume is right turn exiting.   
 
Signal Warrant #1 is the Eighth-Hour Vehicular Volume Warrant.  It consists of three 
‘sub-warrants’ where meeting one of these would satisfy the condition of Warrant 1; 
Condition A, Condition B, and 80% level for Condition A and B where both conditions 
must be met to meet this sub-warrant.  Assuming a dual lane approach on the major street 
and a single lane approach on the side street, none of the sub-warrants are met.  The three 
sub-warrants are discussed below: 
 
• For Warrant 1A, it requires that for any 8 hours of a given day, the major street 

volume shall be equal to or exceed 500 vehicles per hour (vph) both directions and 
the side street volume shall equal or exceed 150 vph for those same 8 hours. There are 
only two hours that meet this criteria.   

• Warrant 1B requires that for any 8 hours of a given day, the major street volume shall 
be equal to or exceed 900 vph both directions and the side street volume shall equal 
or exceed 75 vph for those same 8 hours.  There are only 3 hours that meet this 
criteria.   

• Combination of Warrant 1A and 1B.  This combination considers Warrant 1 met if 
both warrant criteria of 1A and 1B are met at the 80% level.  There are 2 hours that 
meet the Warrant 1A criteria and 4 hours that meet the 1B criteria.  Therefore, this 
combination of warrants is not met.   

 
Signal Warrant #2 is the Four-Hour Vehicular Volume Warrant.  It requires that for any 4 
non-consecutive hours of a given day, the major street volume and the minor street 
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volume shall fall above the curve threshold.  Threshold volume criteria for the minor 
street vary based on the major street volume.  The lowest threshold for the minor street is 
80 vehicles.  There are two hours that meet or exceed this lower threshold volume, thus 
this warrant is not met.  The fourth highest hourly volume is estimated to be 46 vph. 
 
Signal Warrant #3 is the Peak-Hour Vehicular Volume Warrant.  There are two different 
conditions that if satisfied would meet this warrant.   
 

• Condition A includes three parts and all must be met:  1) the total stopped delay 
equals or exceeds 4 vehicle-hours for a one-lane approach, 2) the volume on the 
minor-street exceeds 100 vph for a one lane approach, and 3) the total entering 
volume during the hour equals or exceeds 650 vph for intersections with 3 
approaches.   

 
For Part 1, the estimated total delay for the PM peak hour (critical peak) is 
approximately 0.73 vehicle hours thus #1 is not met.  The delay is based on 
Synchro results. 
 
Part 2 is met since the peak hourly approach volume is 200 vph (PM peak hour).  
And Part 3 is met, since the total entering volume is estimated to be 1,350 vph 
(PM peak hour).  In any case, only 2 of the 3 parts are met, thus Condition A is 
not met. 

 
• Condition B requires that for any 1 hour of a given day, the major street volume 

and the minor street volume shall fall above the curve threshold.  The threshold 
for the minor street is 145 vehicles given a major street forecast of 1,215 vph.  
There side street approach volume is just over 200 vph, thus this warrant could be 
considered as met.   

 
It should be noted that the MUTCD guidelines suggest utilizing engineering judgment for 
any minor street right-turn volume reductions.  Since the approach is estimated to be a 
single lane approach, it was concluded that leaving the right turn volumes in would be 
appropriate.  However, the vast majority of the exiting movement is right turn out (87%) 
and the delay at the driveway is created more so by the queue spill back from NE 68th St 
rather than any difficulty in vehicles exiting the driveway.  The left turn out movement 
can make efficient use of the center two way left turn lane.  It is expected that in real 
world situations, vehicles southbound on 6th St S moving in a slow queue would permit 
alternating entry for the right turn exiting the driveway.   
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XI. Parking  
 
A. On-Site Parking 
 
The total proposed parking for Phase 2 is 746 stalls.  All of these stalls would be covered 
parking in a two level parking garage.  This equates to a parking ratio of 1 stall per 241 
gross square feet, assuming 180,000 gross square feet.   
 
According to ITE Parking Generation, 4th Edition, the peak weekday parking demand for 
general office in a suburban setting is expressed by the equation:  P=2.51(X)+26; 
R2=0.91, where P equals occupied parking stalls and X equals gross floor area (kgsf).  
Utilizing this equation, it is estimated that the peak parking demand will be 478 stalls.  
This suggests the proposed project will not be under parked.  The peak demand is 
estimated to occur between the hours of 10:00 AM and noon.  The demand is estimated to 
be no less than 80% of peak period for the remaining hours between 8:00 AM and 4:00 
PM.  The demand drops significantly outside these hours.   
 
The existing parking supply for Phase 1 is 631 stalls.  The gross floor area is 194,825 gsf.  
Thus the parking supply is 1 stall per 309 gsf floor area.  The parking supply consists of 
the following:  514 unmarked stalls (general use), 53 HOV stalls, 13 handicap stalls, 4 
expected mother stalls, 6 electric car stalls, 19 low emission vehicle stalls, 16 visitor 
stalls, and 6 vendor stalls.  There are 449 stalls in the garage and 182 surface stalls.  The 
estimated demand per the ITE equation is 515 vehicles, which is 116 fewer than supply. 
 
As part of traffic counts conducted in October 2012, TDG also recorded the parking 
demand Wednesday 10/10/12 at 10:15 am.  The demand was observed to be 373 vehicles, 
and 18 motorcycles.  The demand per this count is 62% of supply.  No employees were 
observed during the AM traffic counts to park off-site and walk to the site.  Likewise, no 
employees were observed during the PM traffic counts to walk off site to parked vehicles 
off site. 
 
The total parking provided with Phase 1 and 2 will be 1,377 stalls.  The estimated total 
demand is 993 vehicles.  Therefore, the parking supply as proposed is estimated to be 
adequate.  The estimated demand is approximately 72% of supply. 
 
B. Off-Site Parking 
 
The off-site parking area of focus includes 6th St S, 5th Ave S, 5th Pl S, and 9th Ave S.  
On-street parking is not permitted on 5th Pl S.  For the other roadways, there are no 
parking sign duration restrictions.  On-street parking is available on 6th St S south of 9th 
Ave S and north of the Google campus, on 9th Ave S both sides between 6th St S and 7th 
St S and on the south side east to 8th St S.  Parking is permitted on a small area on the 
north side of 5th Ave S.   
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As noted above, it was observed during peak period counts that no Google employees 
park off-site and walk to the campus. 
 
There is however a high demand for parking on these streets.  A detailed parking demand 
analysis was not conducted however it is estimated through observations that a large 
portion of the current on-street parking is from transit riders.  This parking demand is 
likely to lessen with the completion of the South Kirkland Park and Ride.  If long term 
parking is filling up supply on the 5th Ave S and 9th Ave S, parking signage may be 
needed, such as 2-hr or 4-hr duration 7am thru 6pm Monday through Friday, to shift 
parking for transit to the park and ride facilities. 
 

XII. Transportation Demand Management Plan (TDM) 
 
The transportation demand management (TDM) plan goal is to help achieve mode split 
goals by reducing the single occupant vehicle (SOV) percentage of office trips from the 
project thereby reducing the overall SOV travel to and from the site.   
 
The following are examples of TDM strategies: 
 
• Provide a Commuter Information Center (CIC):  A CIC would be located in a 

prominent location, typically in the lobby of the building.  A CIC is a transportation 
information display in a freestanding, wall mounted, or kiosk configuration, which 
provides rideshare and transit service information including a destination brochure, 
targeted specifically to the commuter market.  Preferred location will be determined 
by the BTC. 

 
• Designate a Building Transportation Coordinator (BTC):  The BTC would be 

appointed (identified by name and position) by the building or institution owner(s) 
and/or responsible party(s) prior to issuance of the Certificate of Occupancy.  The 
BTC will be responsible for accomplishing program goals, and will maintain and 
stock the Commuter Information center.  The BTC will be located on the site, 
available to the building’s tenants, and be part of Building Management.  The BTC’s 
name, phone number and location will be displayed on the building’s directories. 

 
• Periodic Promotional Events:  A minimum of one promotional event per year is 

recommended to promote transit and high occupancy vehicle (HOV) use and flextime 
programs for employees and/or tenants. 

 
• Ridematch Opportunities:  Depending on the success of the TMP, a ridematch 

program may be implemented.  Ridematch is a Metro’s computer-assisted service 
which matches commuting customers with similar origins, destinations, and work 
schedules for purposes of forming, joining, or adding to carpools, vanpools, and 
custom buses. 
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• Preferential Parking for HOV’s:  Preferential parking could be provided at the 

building near employee entrances for carpools/vanpools.  Preferential parking for 
HOV’s could be provided at a rate of 5% of total office parking stalls.  These spaces 
will be designated specifically for carpools and will have high visibility to encourage 
program participation.  The carpool/vanpool should commute at least four days per 
week to and from work.  These spaces will be reserved for exclusive use by 
carpools/vanpools between the hours of 7:00 and 10:00 AM.  Carpool/Vanpool 
spaces will be clearly identified with signs and located near the elevator lobby. 

 
• Incentives for Carpool/Vanpool:  A two-person carpool would receive a 25% discount 

from the normal monthly parking rate and a three person or larger carpool/vanpool 
would receive a 50% discount. 

 
• Transit Subsidy:  A peak hour transit subsidy of 50% could be offered to employees 

that primarily commute to and from work by bus. 
 
• Signage:  Signage could be provided in the parking lot giving preferential treatment 

for carpools and vanpools. 
 
• Bicycle Racks - Provide weather protected lockable bicycle racks and/or hangers to be 

used by employees and/or visitors. 
 
• Showers/Dressing Rooms:  Project should provide both Men and Women’s showers 

and dressing rooms which can be utilized for those walking or bicycling to work. 
 
 
The existing Phase 1 project had implemented some of these strategies to help reduce SOV trips 
and reduce commute trips overall.  It is recommended that Phase 2 implement these strategies 
and reconnect with Phase 1 to develop effective TDM elements for the entire site to help reduce 
SOV use. 
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XIII. Summary 
 
Google Phase 2 Office Complex is a proposed 180,000 gsf office park development 
located south of 7th Ave S and west of the existing Google Campus, which will 
compliment the existing campus.  The site is located on the west side of the abandoned 
railroad tracks/future community trail, which separates the two Google sites.   
 
The following are the summaries of this traffic study. 
 
A. Trip Generation, Trip Distribution & Assignment 
 
The Phase 2 Google Office Building is estimated to generate a total of 1,684 daily, 207 
AM and 180 PM peak hour trips to and from the site.  The site is currently vacant thus 
there is no trip credit for existing uses to be removed. 
 
The assignment of trips was divided approximately even with trips north and south of the 
site.  As part of the Traffic Concurrency process, the City’s traffic model identified the 
project’s PM trip assignment, which was also based on the existing driveway patterns for 
the existing campus.  All of the project trips are expected to use 6th St S for access to and 
from the site.  The trips to and from the north are estimated to use 5th Pl S via the internal 
roadway on north end of the site for access to 6th St S, and trips to and from the south are 
estimated to use the existing south Google driveway via the internal roadway on the south 
end of the proposed site.  A small amount of trips to and from the north such as guest and 
vendor trips were assumed to use the existing south Google driveway in lieu of 5th Pl S.  
No trips for Phase 2 are anticipated to use the existing north Google driveway. 
 
In general with most office parks, the split of traffic entering and exiting the site during 
the morning period is typically 90% entering.  Similarly for the afternoon/evening period, 
the split of traffic entering and exiting the site is typically 90% exiting.  It should be noted 
that Google traffic and employee pattern suggest that most Google employees arrive 
slightly later in the morning period than typical street peaks and leave slightly later than 
the afternoon/evening peaks.  Given the large amount of employee amenities on site, it is 
expected that most employees stay on site during breaks and lunch periods. 
 
B. Concurrency, Significant Intersections 
 
Based on the City’s concurrency test results, this project passed concurrency.  There are 
six intersections defined as significant impact based on the City’s proportional share 
impact calculations worksheet.  These intersections include:   
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• 108th Ave NE/NE 68th St (#104); Proportional Share = 4.5% 
• NE 85th St/114th Ave NE (#109); Proportional Share = 2.7% 
• Kirkland Way/6th St (#112); Proportional Share = 4.0% 
• NE 70th St/132nd Ave NE (#406); Proportional Share = 1.2% 
• NE 70th St/116th Ave NE (#407); Proportional Share = 2.9% 
• NE 72nd Pl/I-405 SB Ramp (#411); Proportional Share = 2.0% 

 
The project’s proportional share impact at each of these intersections is greater than 1% 
but less than 5%. 
 
Mitigation for SEPA impacts as defined by the City of Kirkland’s Traffic Impact Analysis 
Guidelines indicate that mitigation improvements are required at any intersection where:  
1) the LOS is E and the project’s proportional share impact is greater than 15%, or 2) the 
LOS is F and the project’s proportional share impact is greater than 5%.  No mitigation is 
required where the LOS is D or better. 
 
C. Level of Service  
 
Off-Site Intersections – with Significant Impact 
 
One intersection is estimated to operate at LOS F in the future PM peak (2017) with or 
without the project, as well as LOS F in the AM peak with the project.  This intersection 
is:  Kirkland Way/6th St S (#112). 
 
Since the project’s proportional share impact is less than 5% at this intersection, which is 
the threshold percentage for LOS F conditions, the project is not required to provide 
mitigation towards improving the level of service under SEPA.  However, the applicant 
recognizes that this is a problematic LOS intersection and is willing to contribute towards 
intersection improvements at this location, which will improve traffic operations for the 
project.   
 
The NE 70th St/116th Ave NE intersection is estimated to operate at LOS E for the AM 
peak hour in 2017 with the project.  The project’s proportional share impact at this 
intersection is 2.7%, which is less than threshold 15% for required mitigation 
improvements for LOS E conditions, thus no improvements are suggested. 
 
The mitigation fees that will be required per City ordinance based on the project’s floor 
area are assumed to provide assistance in the form of traffic mitigation towards the City’s 
roadway/intersection improvement projects for the problem analysis intersections.   
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Site Access Driveways (Existing Driveways (2) 
 
Both project driveways are estimated to operate in the LOS B/C range for both AM and 
PM peak hours.   
 
6th St S/5th Pl S 
 
5th Pl S will serve as the northerly access for the proposed site for access to 6th St S.  The 
intersection is estimated to operate in the LOS B/C range for both AM and PM peak 
hours.  The analysis assumes 1-vehicle storage in the center acceleration/refuge area on 
6th St S north of the intersection for the left-turn movements from 5th Pl S.  
 
6th St S/9th Ave S 
 
This intersection is estimated to operate at LOS D for future conditions with the project in 
the AM peak and LOS F for future conditions with or without the project in the PM peak.  
Without any roadway improvements, the southbound queue on 6th St S to NE 68th St is 
estimated to extend past the south Google driveway on a regular basis.  The southbound 
queue will restrict left turn access from 9th Ave S.  For peak times, the only opportunity 
for vehicles exiting left from 9th Ave S would be with a courtesy gap (“wave-in”) from 
motorists on 6th St S.  To lessen the southbound queue on 6th St S, it is recommended that 
the southbound left turn pocket be extended north and transition into a two-way left turn 
lane and match the channelization north of 9th Ave S.  With this recommended 
improvement, the LOS and delay are estimated to improve significantly.  The 
recommending restriping will create center turn lane storage opportunities for left turns 
exiting from 9th Ave S.  Assuming a 1-vehicle storage in the proposed center two-way 
left-turn lane for the left turn from 9th Ave S, the level of service and delay are estimated 
to be LOS C for either peak hour instance.  Furthermore, with the recommended 
rechannelization, it would improve sight line visibility (for all times of the day) as a result 
of removal of all on-street parking, hence provide safer conditions for access as well as 
pedestrian visibility.  Finally, by removing on-street parking on 6th St, it would eliminate 
back-in parallel parking maneuvers that can cause delay for mainline traffic. 

 
6th St S/5th Ave S  
 
The estimated level of service for the westbound approach for the AM or PM peak hour is 
LOS C for future conditions.  Extension of the two-way left turn lane north from the 
Google campus to 5th Pl S would improve side-street level of service by allowing center-
lane storage for vehicles exiting from side streets and driveways.  In this case 5th Ave S is 
the only side-street in this section, however, there are a fair amount of low-volume 
driveways.  The level of service as calculated indicates no significant delay for side street 
approaches, thus the center turn lane concept would not be required to mitigate poor LOS 
deficiencies for this section.  Comfortable access from 5th Ave S, and likely other 
driveways in the two-lane section of 6th St S, can be restricted by on-street parking.  
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Removal of on-street parking would provide longer sight lines for side-street entering 
motorists thus improving safety.  Nevertheless, on-street parking is often a desired use for 
all commercial properties fronting 6th St S.  For safety improvement at the 5th Ave S side-
street, at a minimum it is recommended that approximately 80’ of on-street parking east 
side of 6th St S to the south be removed to extend sight lines south.   

 
6th St S/Kirkland Ave  
 
This intersection is estimated to operate at LOS F for AM or PM peak hour conditions 
with the project.  The level of service pertains to the westbound approach for both peaks.  
The level of service for the eastbound approach is B for all cases.  A signal is 
recommended at the 6th St S/Kirkland Way intersection.  A signal at 6th St S/Kirkland 
Way will reduce the northbound queue on 6th St S, however the queue is estimated to still 
extend past Kirkland Ave.  With a signal in lieu of an all-way stop, the queue will be 
stop-and-go rather than a rolling queue.  This is not a significant difference but 
nevertheless it is assumed that mainline motorists would be more easily inclined to permit 
access from the side street.  A signal at 6th St S/Kirkland Way will significantly improve 
the level of service at that intersection thus it is estimated to provide a quicker route for 
westbound-to-southbound motorists.  
 
D. Driveway Queue  
 
It is estimated that the southbound queue at the 108th Ave NE/NE 68th St intersection will 
extend back to the Google south driveway during peak periods.  The driveway queue 
exiting the site, in particular during the PM peak, will thus be affected.  It is estimated 
that with Phase 1 and Phase 2 cumulative Google traffic estimates at the south driveway, 
the exiting maximum queue would be 200 feet (8 car) and the calculated 95th percentile 
queue estimated at 140 feet.   
 
The estimated queue at the existing north driveway is estimated to be similar to current 
conditions.  
 
E. Signal Warrants (South Driveway) 
 
Several signal warrants were analyzed for vehicular volume conditions, ie., no pedestrian 
warrants or accident situations.  The warrants included Warrant 1A, 1B, 2, and 3.  The 
volume forecasts indicate Warrants 1A, 1B (and combination 1A/1B), and 2 are not met.  
Warrant 3 is a special circumstance warrant for heavy peak hour conditions.  This warrant 
is met.  However, special consideration should be given prior to installation of a signal.  
The predominant volume exiting the site is right turns, 87% to be exact.  The estimated 
driveway delay is LOS C assuming no impacts from adjacent intersections.  However, in 
this case, based on a traffic simulation test, it is estimated the southbound queue at the 
108th Ave NE/NE 68th St could spill back to the south driveway thus creating 
congestion/blockage for vehicles exiting this driveway.  If this tends to hold true, it is 

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



Traffic Impact Analysis Google Office Park Phase 2 
September 5, 2013 
 
 

William Popp Associates Page 71 

likely that some of the existing campus Google employees would shift to the north 
driveway for exiting in the PM peak period.  A minor shift is estimated to relieve some of 
the south driveway congestion, however, Signal Warrant 3 Condition B would still be 
met.   
 
 

XIV. Mitigation Recommendations 
 
A. Mitigation Fee Analysis 
 
Per City Ordinance No. 3685, road impact fees will be required.  Fees must be paid prior 
to issuance of building or tenant improvement permit.  According to the City’s current 
Road Impact Fee schedule (Jan 1, 2013), the fee for general office is $7.63 per gsf (GFA). 
 
The estimated fee based on a project gross floor area of 180,000 gsf would equate to a 
traffic mitigation fee in the amount of $1,373,400.  It is understood that the City will 
allow credit against the traffic mitigation fee for improvements that may be required to be 
constructed by the project at the Kirkland Way/6th St S intersection.   
 
B. Frontage Improvements 
 
The project will construct frontage improvements on 7th Ave S including new curb, 
gutter, planter strip with landscaping, and sidewalk.  The present site plan design includes 
two access points to 7th Ave S:  1) an emergency only access at the west end of the 
property and 2) a restricted movement general use access at the east end, at the 7th Ave 
S/5th Pl S junction.  The recommended access design at the east end is discussed in 
Section XIII.C.1.  
 
C. Mitigation for SEPA Impact 
 
As noted above, the project will be required to pay towards the City’s traffic impact fee 
program based on the City’s current fee structure and project floor area/land use type.  In 
addition to that, they will be required to construction frontage improvements on 7th Ave 
S.   
 
The following are additional mitigation recommendations for the project for areas 
surrounding the 6th St S corridor: 
 

1. Project Access to 7th Ave S 
 
General use (employee access) is proposed to 7th Ave S at the 7th Ave S/5th Pl S junction.  
The Google parcel is restricted through title agreements that none of the traffic associated 
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with the project will use 7th Ave S, either entering or exiting.  All of the properties 
fronting 7th Ave S are residential to the west.  The recommended design for the north 
access is designed such that no right turns entering the site are permitted or feasible from 
the west, and no left turns exiting the site to the west are permitted or feasible.   
 
As conceptual sketch with the recommended design concept for this is shown in Figure 
14. 
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Figure 14 
 

2. 6th St S between 9th Ave S and NE 68th St Rechannelization 
 
The current channelization of this section of 6th St S includes a single lane each direction, 
a bike lane each direction and on-street parking both sides.  At the NE 68th St/6th St S 
(aka 108th Ave NE) intersection, the north leg includes a 70-foot southbound left turn 
storage pocket, and an 80-foot opening taper.   
 
The recommended improvement (to be mitigated by this project) would include 
conversion of the roadway to a 3-lane section with bike lanes both sides adjacent to the 
existing curbs.  On-street parking would be eliminated.  With elimination of on-street 
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parking, the sight distance will significantly improve for motorists exiting 9th Ave S, as 
well as visibility of pedestrians crossing 6th St S with motorists northbound on 6th St S. 
 
The design would include 150-foot southbound left turn pocket that would transition (50’ 
opening) into a center two –way left turn lane.  The center two-way left turn lane would 
be 275-feet in length to the south end of the 9th Ave S cross-street intersection where it 
would break for the intersection.  See Figures 15a and 15b.  Final storage length to be 
determined through design process. 
 
A crosswalk is recommended on the north leg at the 6th St S/9th Ave S intersection along 
with signage and flagging.  It is anticipated there will not be a high volume of pedestrian 
crossings thus the pedestrian crosswalk signage should be consistent with the other 
crosswalk crossings.  No rapid flashing beacons are recommended.  In addition, a 
crosswalk across 9th Ave S is recommended.  The bus stop on the east side south of 9th 
Ave S should be relocated closer to the 9th Ave S intersection.   
 

 
Figure 15a 
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Based on the signal warrant analysis at the 6th St S/South Google Driveway, and the peak 
hour volumes on the 9th Ave S east of 6th St S, a preliminary review of signal warrant 
conditions based on volumes is anticipated not to meet warrants.  However, it should be 
noted that SRM is proposing to signalize this intersection to minimize neighborhood 
impacts if the proposed restriping of 6th St S south of 9th Ave S does not significantly 
improve access conditions for 9th Ave S. 
 

3. New Signal at 6th St S/Kirkland Way 
 
Construct a new signal at the 6th St S/Kirkland Way intersection.  This intersection is 
currently an all-way stop controlled intersection.  This improvement is estimated to have 
several benefits including:  1) a significant improvement to the level of service for the 
AM and PM street peak hours, 2) safer pedestrian crossing environment with pedestrian 
signal phasing, 3) will lessen the queuing for the northbound approach as well as other 
approaches, and 4) will reduce the delay at this intersection thereby reducing the potential 
for cut-through traffic to Kirkland Ave and farther out to 8th St S.   
 
6th Street/Kirkland Way is on the unfunded list for signalization.  It was part of the Park 
Place mitigation however, if Google Phase 2 develops first, and assuming the signal is 
warranted, then the Google Phase 2 development will be responsible to make the 
improvement.  This signal project was taken off the road impact fee project list when the 
City had to reduce their CIP project list, so mitigation fee credit (against road impact fees) 
would not be given.  However, the road impact fee ordinance that allows the Public 
Works Director to give road impact fee credit for a non-road impact fee improvement 
project if the director finds that the improvement is now a critical road capacity 
improvement. 
 

4. 6th St S/5th Ave S Sight Distance Improvements 
 
This intersection is estimated to operate at satisfactory LOS for both street peak periods 
in the future, assuming a signal is constructed at 6th St S/Kirkland Way.  Some concern 
was expressed by residents regarding sight distance exiting from 5th Ave S.  To improve 
sight distance, to be able to achieve the City’s minimum criteria of 200 feet for a 30 mph 
mainline, it is recommended that on-street parking be restricted for a set zone (90-feet) 
south on 6th St S from 5th Ave S.  The viewing north for 200 feet is attainable due to the 
fact there is a bus-stop zone just north of 5th Ave S thereby restricting parking. 
 
Figure 16 depicts the sight lines and recommended no parking zone. 
 

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



Traffic Impact Analysis Google Office Park Phase 2 
September 5, 2013 
 
 

William Popp Associates Page 76 

 
Figure 16 

 
 

5. On-Street Parking Restrictions 
 
Implement parking duration limitations on 5th Ave S and 9th Ave S to reduce parking 
demand during weekday daytime periods.  If long-term parking is taxing supply on the 5th 
Ave S and 9th Ave S, parking signage such as 2-hr or 4-hr duration 7am thru 6pm 
Monday through Friday is recommended.  However, contradictory to this 
recommendation, the parking demand is likely to lessen with the completion of the South 
Kirkland Park and Ride, therefore, it is recommended that the parking demand be re-
evaluated once the improved park and ride facility is completed and in operation.   
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6. Transportation Demand Management (TDM) 
 
Implement a Transportation Management Plan to enact TDM measures to reduce single 
occupant vehicle employee commute.  Recommended measures are identified in Section 
XI.   
 
The site is well served by 3 transit routes, which should provide ample opportunity for 
employees to use transit.   
 
With future construction of the Cross Kirkland Corridor Trail, the trail will provide great 
opportunity for Google employees to bike to and from work.  The City will soon begin 
construction of the Interim Trail, expected to be complete in early 2014.   Features of the 
Trail would include:   
 

• All-weather new crushed gravel surface within the existing rail bed (rails & ties 
removed),  

• The Trail will extend from 108th Avenue NE (south end) to 132nd Avenue NE 
(north end); 5.75 miles,  

• Compliant with the Americans with Disabilities Act (ADA),  
• Improved road crossings where needed,  
• New signing and markings at street crossings,  
• Railing or fencing where required for safety or to protect sensitive areas, and 
• Modifications to existing railroad trestles, as required, for safe and accessible 

pedestrian passage.  
 

7. Manage Neighborhood Cut-Through by Google Employees 
 
Work with adjacent neighborhoods to control cut-through traffic by Google employees.  It 
is estimated that there will be no cut-through traffic from Google on 7th St S or 8th St S, 
however, it is recommended that Google discourage it’s employees from utilizing these 
routes as part of it’s TDM program or via an annual or semi-annual news letter program. 
 

8. Kirkland Ave Traffic Calming 
 
There is currently a large amount of vehicles using Kirkland Ave (local access street) as a 
by-pass of the Kirkland Way arterial route.  The recommended new signal at 6th St 
S/Kirkland Way is estimated to reduce some of this by-pass traffic.   
 
In particular during the PM peak period, or simply for northbound to eastbound travel 
towards the NE 85th St/I-405 interchange, use of Kirkland Ave is a natural by-pass route 
of Kirkland Way.  Traffic calming devices such as 2 speed humps on this section is 
recommended to reduce the by-pass activity and reduce speeds.  These measures are not 
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anticipated to eliminate all by-pass traffic though.  Additional features such as curb-bulbs 
at the endpoint intersections are also estimated to reduce by-pass traffic and lower speeds 
at the end points for vehicles turning onto Kirkland Ave.   
 
It is recommended that if any of these traffic-calming measures are implemented, that the 
costs of improvements be shared between the City and the developer due to the fact this is 
an existing natural by-pass opportunity for many of the existing motorists.   
 

9. Emergency Vehicle Access 
 
Provide an emergency vehicle only access to the site from 7th Ave S near the west end of 
the property.  Paint all curbs on the internal access road “red” to signify no parking. 
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Traffic Counts 
AM and PM peak periods at: 

 
 

• 6th St S/North Google Driveway  
• 6th St S/South Google Driveway  
• 6th St S/5th Pl S 
• 6th St S/Kirkland Ave 
• 6th St S/9th Ave S 
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North Driveway

In Out In Out
AM Thu 10/4/12 7:30 - 9:30 AM 14 1 3 0
AM Tue 10/9/12 7:30 - 9:30 AM 17 1 19 0
AM Wed 10/10/12 7:30 - 10:00 AM 10 1 6 0

Hourly Avg 7 1 5 0

PM Wed 10/3/12 4:30 - 6:30 PM 4 3 0 4
PM Tue 10/9/12 4:30 - 6:30 PM 4 5 0 6

Hourly Avg 2 2 0 3

South Driveway (plus stairs for peds)

In Out In Out
AM Thu 10/4/12 7:30 - 9:30 AM 23 3 3 0
AM Tue 10/9/12 7:30 - 9:30 AM 38 8 5 0
AM Wed 10/10/12 7:30 - 10:00 AM 32 6 2 0

Hourly Avg 16 3 2 0

PM Wed 10/3/12 4:30 - 6:30 PM 5 19 1 3
PM Tue 10/9/12 4:30 - 6:30 PM 9 33 0 3

Hourly Avg 4 13 0 2

BOTH DRIVEWAYS (plus stairs for peds)

In Out In Out
AM HOURLY** 22 3 6 0
PM HOURLY** 6 15 0 4

* pedestrians could be walk or to/from transit

** estimated hourly volumes during street peak periods

note:  all counts conducted by TDG; summarized by WPA

Pedestrians Bicycles

Pedestrians* Bicycles

Pedestrians* Bicycles
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Day Date Pk Hr (Begin) Driveway LT IN RT IN LT OUT RT OUT

Thur 10/4/2012 8:15 AM North 29 62 8 10
Tue 10/9/2012 8:30 AM North 32 79 10 7
Wed 10/10/2012 8:30 AM North 21 70 5 7

Avg 27 70 8 8
28% 72% 49% 51%

Thur 10/4/2012 8:30 AM South 84 10 3 13
Tue 10/9/2012 8:30 AM South 89 10 1 6
Wed 10/10/2012 8:45 AM South 90 11 4 11

Avg 88 10 3 10
89% 11% 21% 79%

LT IN RT IN LT OUT RT OUT
BOTH DRIVEWAYS 115 81 10 18

from the 
south

from the 
north to the north to the south

59% 41% 36% 64%

BOTH DRIVEWAYS
TOTAL AM

Floor Area Phase 1 = 194,825       gsf
 (existing) 1.15            AM PK trips/ksf

Floor Area Phase 2 = 180,000 gsf
  (estimated) 1.15            PM trip rate

207             PM trips
181             in
26               out

note:  all counts conducted by TDG; summarized by WPA

224

IN OUT
196 28
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Day Date Pk Hr (Begin) Driveway LT IN RT IN LT OUT RT OUT

Thur 10/3/2012 5:00 PM North 3 4 52 38
Tue 10/9/2012 5:15 PM North 0 6 52 33

2 5 52 36
23% 77% 59% 41%

Thur 10/3/2012 5:00 PM South 10 2 15 104
Tue 10/9/2012 5:15 PM South 7 1 18 74

9 2 17 89
85% 15% 16% 84%

LT IN RT IN LT OUT RT OUT
BOTH DRIVEWAYS 10 7 69 125

from the 
south

from the 
north to the north to the south

61% 39% 35% 65%

BOTH DRIVEWAYS
TOTAL PM

Floor Area Phase 1 = 194,825       gsf
 (existing) 1.08            PM PK trips/ksf

Floor Area Phase 2 = 180,000       gsf
(estimated) 1.08            PM trip rate

194             PM trips
15               in

178             out

note:  all counts conducted by TDG; summarized by WPA

210

IN OUT
17 193
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William Popp Associates Transportation Engineers/Planners 
________________________________________________________________________ 

(425) 401-1030 
FAX (425) 401-2125 

e-mail:  info@wmpoppassoc.com 
 
 

14-400 Building  Suite 206  14400 Bel-Red Road  Bellevue, WA  98007 

 
October 17, 2012 

 
To: Thang Nguyen 
 Transportation Engineer 
 City of Kirkland 
 
From:  William Popp, Jr. 
  William Popp Associates 
 
Subject: Google Office Park – Phase 2 
Re:  Trip Generation Analysis for Traffic Concurrency Check 
 
 

 
 
 
The following memorandum was prepared in response to the City’s request for a 
statement of the expected traffic generation for development proposal.  This memo 
includes a discussion of the type of use proposed, gross floor area, location of the project, 
trip generation estimates, and an estimate of vehicle orientation to/from the subject 
driveways.   
 
 
Proposal 
 
SRM Development LLC is proposing development of a new office building as part of the 
Google Office Park.  The approximate location and address is 733-815 6th St S.  The site 
is located on the west side of 6th St S north of 9th Ave S.  The Parcel Number is 
7882600120 and was formerly the Pace Chemical Company.  The property has been 
vacant for more than one year.  The north end of the property abuts to 7th Ave S however 
the current site plan will not take access to this street nor 5th Pl S.   
 
The proposal is slated to consist of approximately 180,000 gsf of office use, Google 
Office Park Phase 2.  There will two proposed access points, one at the north end of the 
site and one at the south end of the site.  Both accesses will connect with the existing 
Google Campus and ultimate access will be to 6th St S at either of the two existing 
Google driveways.  The distance between the two driveways is approximately 800 feet 
apart.   
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Trip Generation  
 
 
Trip generation for the proposed Phase 2 of the Google Campus was based on driveway 
counts conducted at the site for both the AM and PM street peak periods.   
 
For the AM peak period, driveway counts were conducted Thursday 10/4/12, Tuesday 
10/9/12, and Wednesday 10/10/12.  The counts were conducted between 7:30am and 
9:30am for the Thursday and Tuesday counts, however the count was extended to 
10:00am for the Wednesday count due to a slight increase in driveway activity during the 
9:15 to 9:30am interval.   
 
For the PM peak period, the driveway counts were conducted Wednesday 10/3/12 and 
Tuesday 10/9/12 between 4:30pm and 6:30pm.  In addition, the City had a count 
conducted at the site Wednesday 10/19/11 that we included in the PM dataset.   
 
All counts including the City authorized count were conducted by Traffic Data Gathering 
(TDG).  The counts include pedestrian (most of which presumed via transit) and bicycle.  
Those numbers are not included herein as this is intended for vehicular trip generation for 
the City’s model concurrency test. 
 
The traffic counts are summarized in Table 1. 
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Table 1 
Google Driveway Count Summaries a 

 
 
 Day Date Pk Hr (Begin) Driveway LT IN RT IN LT OUT RT OUT 
 
AM PEAK 
 Thur 10/4/2012 8:15 AM North 29 62 8 10 

Tue 10/9/2012 8:30 AM North 32 79 10 7 
 Wed 10/10/2012 8:30 AM North      21 70 5 7 
    Avg      27 70 8 8 
     28% 72% 49% 51% 
        
 Thur 10/4/2012 8:30 AM South 84 10 3 13 
 Tue 10/9/2012 8:30 AM South 89 10 1 6 
 Wed 10/10/2012 8:45 AM South      90 11 4 11 
    Avg     88 10 3 10 
     89% 11% 21% 79% 
 
   BOTH DRIVEWAYS 115 81 10 18 
 
     from the from the to the  to the 
     south  north north south 
     59% 41% 36% 64% 
 
  TOTAL IN TOTAL OUT 
 BOTH DRIVEWAYS 196 28 

 TOTAL AM 224 
 
PM PEAK 
 Thur 10/3/2012 5:00 PM North 3 4 52 38 
 Tue 10/9/2012 5:15 PM North      0 6 52 33 
    Avg 2 5 52 36 
     23% 77% 59% 41% 
        
 Thur 10/3/2012 5:00 PM South 10 2 15 104 
 Tue 10/9/2012 5:15 PM South      7 1 18 74 
    Avg 9 2 17 89 
     85% 15% 16% 84% 
 
     LT IN RT IN LT OUT RT OUT 
 Thur 10/3/2012 Both Driveways  13 6 67 142 
 Tue 10/9/2012 Both Driveways  7 7 70 107 
 Wed 10/19/2011 b Both Driveways       9 6 78 71 
    Avg 10 6 72 107 
 
     from the from the to the  to the 
     south  north north south 
     60% 40% 40% 60% 
 
  TOTAL IN TOTAL OUT 
 BOTH DRIVEWAYS 16 178 

 TOTAL PM 194 
 

 
a for both the north and south driveways.   
b Count authorized by City, conducted October 2011 (data only available for summary of both driveways) 
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As shown in Table 1, for the AM peak hour, the total trips was observed to be 224 trips 
with 196 in and 28 out.  The peak hour in general runs between 8:30 and 9:30 am.  Also, 
approximately 60% of the trips are to/from the south, and most of the trips most of the 
trips to/from the south use the south driveway.  For the PM peak hour, the total trips was 
observed to be 194 trips, with 178 exiting and 16 entering.  In general, the PM peak hour 
runs between 5:15 and 6:15.  In addition, the orientation of trips is 60% to and from the 
south. 
 
Based on this count information, a local trip rate was determined for both the AM and 
PM peak hours.  The derivation of the local rates are as follows: 
 

1. AM Peak Hour:  The AM peak hour volume for Phase 1 of the Google Campus is 
224 trips.  The gross floor area is 194,825 gsf.  Thus, the AM peak hour trip rate is 
1.15 trips per ksf.  The directional distribution split is 87% entering and 13% 
exiting. 

2. PM Peak Hour:  The PM peak hour volume for Phase 1 of the Google Campus is 
194 trips.  Using the same gross floor area of 194,824 gsf, this equates to a PM 
peak hour trip rate of 1.00 trips per ksf.  The directional distribution split is 8% 
entering and 92% exiting. 

 
The daily estimate was made based on the AM and PM peak hour trip rate comparison 
with ITE trip rates for Corporate Headquarters Building (LUC 714).  For the AM peak 
hour, the local rate of 1.15 is 23% less than the ITE rate of 1.49, and for the PM peak 
hour, the local rate of 1.00 is 29% less than the ITE rate of 1.40.  Averaging these two 
differences suggests that the local rate for this site is 26% less than the ITE rate.  Thus, it 
is estimated the local daily trip rate for the Google Campus is approximately 26% less 
than the ITE daily rate for Corporate Headquarters Building (ITE LUC 714).  The ITE 
rate is 7.98, thus it is estimated the daily rate for the Google Campus is approximately 
5.93 trips per ksf. 
 
These local trip rates and in/out splits were utilized to estimate the peak hour trips for the 
proposed Phase 2 project.  The trip generation estimates for Phase 2 are presented in 
Table 2. 
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Table 2 
Trip Generation a 

 
     AM Peak   PM Peak 
 Land Use AWDT Total In Out Total In Out 
 
Proposal:  Google Campus Phase 2 Office  
  180 ksf Rate 5.93 1.15 87% 13% 1.00 8% 92% 
   Vol 1,067 207 181 26 180 15 165 
 

 
a trip rates for AM and PM peak hours based on local counts.  The daily trip rate was estimated based on 

comparisons of the peak hour rates against ITE LUC 714, Corporate Headquarters Building.  On average, the peak 
hour rates were found to be 26% less than the ITE rate.  The ITE daily rate is 7.98 trips/ksf, thus it is estimated the 
daily rate for the Google Campus would be 26% less. 

 
 
As shown in Table 2, the Google Campus Phase 2 project is estimated to generate a total 
of 1,067 daily, 207 AM and 180 PM peak hour trips to and from the site.   
 
 
I trust that this analysis addresses your needs pertaining to the trip generation at the 
subject site and is suitable information for your use in preparation of the concurrency 
analysis.  This memorandum will be included with the Concurrency Management Review 
Application form.  Please call me at (425) 401-2124 or email at 
bpoppjr@wmpoppassoc.com if you have any questions or comments regarding our 
assumptions.   
 
Thank you. 
 
 
cc: Dave Tomson 
 SRM Development LLC  

Andy Loos 
 SRM Development LLC  
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for 
Google Office Building Phase 2 

 
 
 
 
 
 
 
 
 

Proportional Results Share Impact Summary 
Worksheet  

 
and  

 
Selected Proportional Results Share Impact 

Worksheets at Significant Intersections (>1%) 
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Proportionate Share Impact Worksheet

Input appropriate information in green cells

Project Name: Google Phase 2 Offfice Development

Through 
Lanes1

Intersection No. 104
Major Street1 108th Ave NE # of Lanes*= 1
Minor Street1 NE 68th St # of Lanes*= 1

DATE:
8/22/2013

Daily Project Traffic Entering the Intersection
Daily 

Volumes
(Total of both approaches divided by two) Major Street Volume V1 = 255 430 80 Major

(Total of both approaches divided by two) Minor Street Volume  V2 = 175.5 318 33 Minor

*Do not leave cell empty for zero volume
Determine Geometric Factors

Major Street Minor Street f1 f2 f3 f4

2 2 1.000 1.330 1.000 1.330
2 1 1.000 1.000 1.000 1.000
1 2 0.833 1.330 0.833 1.330
1 1 0.833 1.000 0.833 1.000

f 1 f 2 f 3 f 4

0.833 1 0.833 1

Calculate Base Percentages

P1=V1/(10,000 x f1) = 3.06%
P2=V2/(5,000 x f2) = 3.51%
P3=V1/(15,000 x f3) = 2.04%
P4=V2/(2,500 x f4) = 7.02%

Calculate Proportional Share

S1=(P1+P2)/2= 3.29%
S2=(P3+P4)/2= 4.53%

Intersection Proportional Share = Maximum of S1 and S2 = 4.53%
Significant Intersection? yes

Computed By: Bill Popp Jr
Company: William Popp Associates

1.  Number of through lanes.  Do not count exclusive turn lanes.  Use the smaller number of lanes if the number 
of lanes is unequal on two legs.  For Example, if one minor leg has two lanes and one minor leg has one lane, 
the number of lanes on the minor leg is one.

1 See "Intersection Description " 
worksheet for descriptions

1.  May Change without notice, call 
Thang Nguyen 425-587-3869 with 
questions

Entering Leg 
Volumes *

Number of Lanes Geometric Factors

Intersection+Proportionate+Share+Calc+Worksheet_Nov_9_2012.xls

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



Proportionate Share Impact Worksheet

Input appropriate information in green cells

Project Name: Google Phase 2 Offfice Development

Through 
Lanes1

Intersection No. 109
Major Street1 NE 85th St # of Lanes*= 2
Minor Street1 114th Ave NE-Kirkland Way # of Lanes*= 1

DATE:
8/22/2013

Daily Project Traffic Entering the Intersection
Daily 

Volumes
(Total of both approaches divided by two) Major Street Volume V1 = 126.5 239 14 Major

(Total of both approaches divided by two) Minor Street Volume  V2 = 112.5 225 0 Minor

*Do not leave cell empty for zero volume
Determine Geometric Factors

Major Street Minor Street f1 f2 f3 f4

2 2 1.000 1.330 1.000 1.330
2 1 1.000 1.000 1.000 1.000
1 2 0.833 1.330 0.833 1.330
1 1 0.833 1.000 0.833 1.000

f 1 f 2 f 3 f 4

1 1 1 1

Calculate Base Percentages

P1=V1/(10,000 x f1) = 1.27%
P2=V2/(5,000 x f2) = 2.25%
P3=V1/(15,000 x f3) = 0.84%
P4=V2/(2,500 x f4) = 4.50%

Calculate Proportional Share

S1=(P1+P2)/2= 1.76%
S2=(P3+P4)/2= 2.67%

Intersection Proportional Share = Maximum of S1 and S2 = 2.67%
Significant Intersection? yes

Computed By: Bill Popp Jr
Company: William Popp Associates

1.  Number of through lanes.  Do not count exclusive turn lanes.  Use the smaller number of lanes if the number 
of lanes is unequal on two legs.  For Example, if one minor leg has two lanes and one minor leg has one lane, 
the number of lanes on the minor leg is one.

1 See "Intersection Description " 
worksheet for descriptions

1.  May Change without notice, call 
Thang Nguyen 425-587-3869 with 
questions

Entering Leg 
Volumes *

Number of Lanes Geometric Factors

Intersection+Proportionate+Share+Calc+Worksheet_Nov_9_2012.xls

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



Proportionate Share Impact Worksheet

Input appropriate information in green cells

Project Name: Google Phase 2 Offfice Development

Through 
Lanes1

Intersection No. 112
Major Street1 6th St S # of Lanes*= 1
Minor Street1 Kirkland Way # of Lanes*= 1

DATE:
8/22/2013

Daily Project Traffic Entering the Intersection
Daily 

Volumes
(Total of both approaches divided by two) Major Street Volume V1 = 264.5 412 117 Major

(Total of both approaches divided by two) Minor Street Volume  V2 = 147.5 225 70 Minor

*Do not leave cell empty for zero volume
Determine Geometric Factors

Major Street Minor Street f1 f2 f3 f4

2 2 1.000 1.330 1.000 1.330
2 1 1.000 1.000 1.000 1.000
1 2 0.833 1.330 0.833 1.330
1 1 0.833 1.000 0.833 1.000

f 1 f 2 f 3 f 4

0.833 1 0.833 1

Calculate Base Percentages

P1=V1/(10,000 x f1) = 3.18%
P2=V2/(5,000 x f2) = 2.95%
P3=V1/(15,000 x f3) = 2.12%
P4=V2/(2,500 x f4) = 5.90%

Calculate Proportional Share

S1=(P1+P2)/2= 3.06%
S2=(P3+P4)/2= 4.01%

Intersection Proportional Share = Maximum of S1 and S2 = 4.01%
Significant Intersection? yes

Computed By: Bill Popp Jr
Company: William Popp Associates

1.  Number of through lanes.  Do not count exclusive turn lanes.  Use the smaller number of lanes if the number 
of lanes is unequal on two legs.  For Example, if one minor leg has two lanes and one minor leg has one lane, 
the number of lanes on the minor leg is one.

1 See "Intersection Description " 
worksheet for descriptions

1.  May Change without notice, call 
Thang Nguyen 425-587-3869 with 
questions

Entering Leg 
Volumes *

Number of Lanes Geometric Factors

Intersection+Proportionate+Share+Calc+Worksheet_Nov_9_2012.xls

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



Proportionate Share Impact Worksheet

Input appropriate information in green cells

Project Name: Google Phase 2 Offfice Development

Through 
Lanes1

Intersection No. 406
Major Street1 132nd Ave NE # of Lanes*= 1
Minor Street1 NE 70th St # of Lanes*= 1

DATE:
8/22/2013

Daily Project Traffic Entering the Intersection
Daily 

Volumes
(Total of both approaches divided by two) Major Street Volume V1 = 0 0 0 Major

(Total of both approaches divided by two) Minor Street Volume  V2 = 61 61 61 Minor

*Do not leave cell empty for zero volume
Determine Geometric Factors

Major Street Minor Street f1 f2 f3 f4

2 2 1.000 1.330 1.000 1.330
2 1 1.000 1.000 1.000 1.000
1 2 0.833 1.330 0.833 1.330
1 1 0.833 1.000 0.833 1.000

f 1 f 2 f 3 f 4

0.833 1 0.833 1

Calculate Base Percentages

P1=V1/(10,000 x f1) = 0.00%
P2=V2/(5,000 x f2) = 1.22%
P3=V1/(15,000 x f3) = 0.00%
P4=V2/(2,500 x f4) = 2.44%

Calculate Proportional Share

S1=(P1+P2)/2= 0.61%
S2=(P3+P4)/2= 1.22%

Intersection Proportional Share = Maximum of S1 and S2 = 1.22%
Significant Intersection? yes

Computed By: Bill Popp Jr
Company: William Popp Associates

1.  Number of through lanes.  Do not count exclusive turn lanes.  Use the smaller number of lanes if the number 
of lanes is unequal on two legs.  For Example, if one minor leg has two lanes and one minor leg has one lane, 
the number of lanes on the minor leg is one.

1 See "Intersection Description " 
worksheet for descriptions

1.  May Change without notice, call 
Thang Nguyen 425-587-3869 with 
questions

Entering Leg 
Volumes *

Number of Lanes Geometric Factors

Intersection+Proportionate+Share+Calc+Worksheet_Nov_9_2012.xls

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



Proportionate Share Impact Worksheet

Input appropriate information in green cells

Project Name: Google Phase 2 Offfice Development

Through 
Lanes1

Intersection No. 407
Major Street1 116th Ave NE # of Lanes*= 1
Minor Street1 NE 70th Pl # of Lanes*= 1

DATE:
8/22/2013

Daily Project Traffic Entering the Intersection
Daily 

Volumes
(Total of both approaches divided by two) Major Street Volume V1 = 102.5 172 33 Major

(Total of both approaches divided by two) Minor Street Volume  V2 = 124.5 80 169 Minor

*Do not leave cell empty for zero volume
Determine Geometric Factors

Major Street Minor Street f1 f2 f3 f4

2 2 1.000 1.330 1.000 1.330
2 1 1.000 1.000 1.000 1.000
1 2 0.833 1.330 0.833 1.330
1 1 0.833 1.000 0.833 1.000

f 1 f 2 f 3 f 4

0.833 1 0.833 1

Calculate Base Percentages

P1=V1/(10,000 x f1) = 1.23%
P2=V2/(5,000 x f2) = 2.49%
P3=V1/(15,000 x f3) = 0.82%
P4=V2/(2,500 x f4) = 4.98%

Calculate Proportional Share

S1=(P1+P2)/2= 1.86%
S2=(P3+P4)/2= 2.90%

Intersection Proportional Share = Maximum of S1 and S2 = 2.90%
Significant Intersection? yes

Computed By: Bill Popp Jr
Company: William Popp Associates

1.  Number of through lanes.  Do not count exclusive turn lanes.  Use the smaller number of lanes if the number 
of lanes is unequal on two legs.  For Example, if one minor leg has two lanes and one minor leg has one lane, 
the number of lanes on the minor leg is one.

1 See "Intersection Description " 
worksheet for descriptions

1.  May Change without notice, call 
Thang Nguyen 425-587-3869 with 
questions

Entering Leg 
Volumes *

Number of Lanes Geometric Factors

Intersection+Proportionate+Share+Calc+Worksheet_Nov_9_2012.xls

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



Proportionate Share Impact Worksheet

Input appropriate information in green cells

Project Name: Google Phase 2 Offfice Development

Through 
Lanes1

Intersection No. 411
Major Street1 NE 70th Pl # of Lanes*= 1
Minor Street1 I-405 SB Ramps # of Lanes*= 1

DATE:
8/22/2013

Daily Project Traffic Entering the Intersection
Daily 

Volumes
(Total of both approaches divided by two) Major Street Volume V1 = 301.5 318 285 Major

(Total of both approaches divided by two) Minor Street Volume  V2 = 16.5 33 0 Minor

*Do not leave cell empty for zero volume
Determine Geometric Factors

Major Street Minor Street f1 f2 f3 f4

2 2 1.000 1.330 1.000 1.330
2 1 1.000 1.000 1.000 1.000
1 2 0.833 1.330 0.833 1.330
1 1 0.833 1.000 0.833 1.000

f 1 f 2 f 3 f 4

0.833 1 0.833 1

Calculate Base Percentages

P1=V1/(10,000 x f1) = 3.62%
P2=V2/(5,000 x f2) = 0.33%
P3=V1/(15,000 x f3) = 2.41%
P4=V2/(2,500 x f4) = 0.66%

Calculate Proportional Share

S1=(P1+P2)/2= 1.97%
S2=(P3+P4)/2= 1.54%

Intersection Proportional Share = Maximum of S1 and S2 = 1.97%
Significant Intersection? yes

Computed By: Bill Popp Jr
Company: William Popp Associates

1.  Number of through lanes.  Do not count exclusive turn lanes.  Use the smaller number of lanes if the number 
of lanes is unequal on two legs.  For Example, if one minor leg has two lanes and one minor leg has one lane, 
the number of lanes on the minor leg is one.

1 See "Intersection Description " 
worksheet for descriptions

1.  May Change without notice, call 
Thang Nguyen 425-587-3869 with 
questions

Entering Leg 
Volumes *

Number of Lanes Geometric Factors

Intersection+Proportionate+Share+Calc+Worksheet_Nov_9_2012.xls

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS
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GOOLGE OFFICE COMPLEX -- PHASE 2
AM PEAK HOUR TURN MOVEMENT ESTIMATES

Existing 2012
104 NE 68th St/108th Ave NE PM PEAK HOUR

Existing 2017 2017 Existing  Horizon Yr 562 305

2012 Future Background Site Project 2017

AM PK Growth a Traffic Trips b Trips b AM PK 373 647

104 3 EBLT 82 4 86 0 6 92 477 514

104 4 EBT 238 13 251 0 0 251

104 5 EBRT 157 8 165 0 0 165 820 326

 Background Traffic 201
104 6 WBLT 305 16 321 0 0 321 PM PEAK HOUR

104 7 WBT 231 12 243 0 0 243 608 380

104 8 WBRT 111 37 148 0 68 216

 391 712

104 9 NBLT 74 3 77 0 0 77 502 548

104 10 NBT 112 34 146 0 17 163

104 11 NBRT 140 8 148 0 0 148 874 371

 Horizon Yr 2017
104 12 SBLT 136 13 149 0 10 159 PM PEAK HOUR

104 13 SBT 358 30 388 0 3 391 623 471
104 14 SBRT 68 3 71 0 2 73

2012 181 2193 0 106 2299 393 780

2.9% 508 558

877 388

a Background growth determined by City 
b Project size is 180 ksf office,  no present use of Pace site.
  

Existing 2012

future volumes updated.xls,AM Turns
1/23/2013 William Popp Associates

Existing 2012
109 NE 85th St/114th Ave NE PM PEAK HOUR

Existing 2017 2017 Existing  Horizon Yr 410 135

2012 Future Background Site Project 2017

AM PK Growth a Traffic Trips b Trips b AM PK 791 1166

109 3 EBLT 7 0 7 0 0 7 723 1206

109 4 EBT 706 92 798 0 0 798

109 5 EBRT 10 1 11 0 0 11 299 132

 Background Traffic 201
109 6 WBLT 258 125 383 0 20 403 PM PEAK HOUR

109 7 WBT 782 279 1061 0 30 1091 431 142

109 8 WBRT 126 7 133 0 0 133

 1070 1577

109 9 NBLT 8 0 8 0 0 8 816 1335

109 10 NBT 2 0 2 0 0 2

109 11 NBRT 122 18 140 0 9 149 427 150

 Horizon Yr 2017
109 12 SBLT 378 19 397 0 0 397 PM PEAK HOUR

109 13 SBT 31 2 33 0 0 33 431 142
109 14 SBRT 1 0 1 0 0 1

2431 543 2974 0 59 3033 1100 1627

7.0% 816 1344

447 159

a Background growth determined by City 
b Project size is 180 ksf office,  no present use of Pace site.

future volumes updated.xls,AM Turns
1/23/2013 William Popp Associates

ATTACHMENT 3 
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GOOLGE OFFICE COMPLEX -- PHASE 2
AM PEAK HOUR TURN MOVEMENT ESTIMATES

  

Existing 2012
112 Kirkland Way/6th Street   PM PEAK HOUR

Existing 2017 2017 Existing  Horizon Yr 357 181

2012 Future Background Site Project 2017

AM PK Growth a Traffic Trips b Trips b AM PK 246 264

112 3 EBLT 36 2 38 0 0 38 246 206

112 4 EBT 168 8 176 0 0 176

112 5 EBRT 42 3 45 0 15 60 405 171

 Background Traffic 201
112 6 WBLT 88 4 92 0 30 122 PM PEAK HOUR

112 7 WBT 146 8 154 0 0 154 405 352

112 8 WBRT 30 114 144 0 0 144

 259 390

112 9 NBLT 40 2 42 0 2 44 259 228

112 10 NBT 115 55 170 0 5 175

112 11 NBRT 16 1 17 0 5 22 444 229

 Horizon Yr 2017
112 12 SBLT 22 13 35 0 0 35 PM PEAK HOUR

112 13 SBT 275 32 307 0 45 352 450 357
112 14 SBRT 60 3 63 0 0 63

1038 245 1283 0 102 1385 261 420

7.3% 274 233

534 241

a Background growth determined by City 
b Project size is 180 ksf office,  no present use of Pace site.
  

Existing 2012
406 NE 70th St/132nd Ave NE PM PEAK HOUR

Existing 2017 2017 Existing  Horizon Yr 425 105

2012 Future Background Site Project 2017

future volumes updated.xls,AM Turns
1/23/2013 William Popp Associates

2012 Future Background Site Project 2017

AM PK Growth a Traffic Trips b Trips b AM PK 433 479

406 3 EBLT 37 2 39 0 0 39 419 503

406 4 EBT 320 18 338 0 0 338

406 5 EBRT 62 3 65 0 0 65 475 193

 Background Traffic 201
406 6 WBLT 146 8 154 0 0 154 PM PEAK HOUR

406 7 WBT 313 31 344 0 15 359 445 111

406 8 WBRT 20 1 21 0 0 21

 471 519

406 9 NBLT 52 4 56 0 0 56 442 530

406 10 NBT 48 3 51 0 0 51

406 11 NBRT 93 5 98 0 0 98 499 205

 Horizon Yr 2017
406 12 SBLT 90 4 94 0 0 94 PM PEAK HOUR

406 13 SBT 267 13 280 0 0 280 445 111
406 14 SBRT 68 3 71 0 0 71

1516 95 1611 0 15 1626 486 534

2.0% 442 530

499 205

a Background growth determined by City 
b Project size is 180 ksf office,  no present use of Pace site.
  

future volumes updated.xls,AM Turns
1/23/2013 William Popp Associates
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GOOLGE OFFICE COMPLEX -- PHASE 2
AM PEAK HOUR TURN MOVEMENT ESTIMATES

Existing 2012
407 NE 70th St/116th Ave NE PM PEAK HOUR

Existing 2017 2017 Existing  Horizon Yr 436 195

2012 Future Background Site Project 2017

AM PK Growth a Traffic Trips b Trips b AM PK 902 663

407 3 EBLT 122 6 128 0 0 128 664 361

407 4 EBT 266 14 280 0 2 282

407 5 EBRT 276 14 290 0 5 295 654 349

 Background Traffic 201
407 6 WBLT 180 9 189 0 0 189 PM PEAK HOUR

407 7 WBT 475 45 520 0 18 538 458 204

407 8 WBRT 8 0 8 0 0 8

 979 717

407 9 NBLT 212 21 233 0 38 271 698 379

407 10 NBT 65 3 68 0 0 68

407 11 NBRT 72 3 75 0 0 75 687 376

 Horizon Yr 2017
407 12 SBLT 23 1 24 0 0 24 PM PEAK HOUR

407 13 SBT 198 10 208 0 0 208 465 204
407 14 SBRT 215 11 226 0 7 233

2112 137 2249 0 70 2319 1042 735

2.1% 705 381

692 414

a Background growth determined by City 
b Project size is 180 ksf office,  no present use of Pace site.
  

Existing 2012
411 NE 70th St/I-405 SB off Ramp PM PEAK HOUR

Existing 2017 2017 Existing  Horizon Yr 906 671

2012 Future Background Site Project 2017

AM PK Growth a Traffic Trips b Trips b AM PK 0 416

future volumes updated.xls,AM Turns
1/23/2013 William Popp Associates

AM PK Growth Traffic Trips Trips AM PK 0 416

411 3 EBLT 0 0 0 0 0 0 0 551

411 4 EBT 0 0 0 0 0 0

411 5 EBRT 0 0 0 0 0 0 741 641

 Background Traffic 201
411 6 WBLT 218 11 229 0 4 233 PM PEAK HOUR

411 7 WBT 0 0 0 0 0 0 973 706

411 8 WBRT 198 10 208 0 0 208

 0 437

411 9 NBLT 0 0 0 0 0 0 0 583

411 10 NBT 473 25 498 0 7 505

411 11 NBRT 168 13 181 0 3 184 800 679

 Horizon Yr 2017
411 12 SBLT 383 19 402 0 0 402 PM PEAK HOUR

411 13 SBT 523 48 571 0 64 635 1037 713
411 14 SBRT 0 0 0 0 0 0

1963 126 2089 0 78 2167 0 441

2.1% 0 586

868 689

a Background growth determined by City 
b Project size is 180 ksf office,  no present use of Pace site.

future volumes updated.xls,AM Turns
1/23/2013 William Popp Associates
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GOOGLE OFFICE COMPLEX -- PHASE 2
AM PEAK HOUR TURN MOVEMENT ESTIMATES

6TH ST S CORRIDOR INTERSECTIONS (north to south #'ing)

Existing 2012

112 Kirkland Way/6th Street   AM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 357 181

2012 Future Pipeline Background Site Project 2017

AM PK Growth a Projects Traffic Trips b Trips b AM PK 246 264

EBLT 36 2 38 0 0 38 246 206

EBT 168 8 176 0 0 176

EBRT 42 3 45 0 15 60 405 171

  Background Traffic 2017

WBLT 88 4 92 0 30 122 AM PEAK HOUR

WBT 146 8 154 0 0 154 405 352

WBRT 30 114 144 0 0 144

0  259 390

NBLT 40 2 42 0 2 44 259 228

NBT 115 55 170 0 5 175

NBRT 16 1 17 0 5 22 444 229

  Horizon Yr 2017

SBLT 22 13 35 0 0 35 AM PEAK HOUR

SBT 275 32 307 0 45 352 450 357

SBRT 60 3 63 0 0 63

1038 245 0 1283 0 102 1385 261 420

4.3% 274 233

534 241

a Background growth estimated from counts provided by City 
b Project:  180 ksf, existing site is vacant  thus no counts

Existing 2012

1006 6th St S / Kirkland Ave AM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 374 199

2012 Future Pipeline Background Site Project 2017

AM PK Growth a Projects Traffic Trips b Trips b AM PK 19 124

EBLT 2 0 2 0 0 2 59 50

EBT 2 0 2 0 0 2

EBRT 55 3 57 0 0 57 529 241

Background Traffic 2017

WBLT 115 6 120 0 0 120 AM PEAK HOUR

WBT 5 0 6 0 0 6 436 276

WBRT 4 0 5 0 0 5

20 131

NBLT 13 1 14 0 0 14 62 53

NBT 193 10 67 269 0 12 281

NBRT 35 2 37 0 0 37 599 320

Horizon Yr 2017

SBLT 13 1 14 0 0 14 AM PEAK HOUR

SBT 360 18 43 421 0 90 511 526 288

SBRT 1 0 1 0 0 1

798 41 110 949 0 102 1051 20 131

3.5% 62 53

689 332

a Background growth assumed at 1%/yr for all side st movements, major st thru volumes estimated from City forecasts
b Project:  180 ksf, existing site is vacant  thus no counts

6th St Intersection Volumes.xls, AM
7/22/2013 William Popp Associates
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GOOGLE OFFICE COMPLEX -- PHASE 2
AM PEAK HOUR TURN MOVEMENT ESTIMATES

6TH ST S CORRIDOR INTERSECTIONS (north to south #'ing)

Existing 2012

1003 6th St S / 5th Pl S AM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 497 259

2012 Future Pipeline Background Site Project 2017

AM PK Growth a Projects Traffic Trips b Trips b AM PK 32 0

EBLT 17 1 18 0 8 26 43 0

EBT 0 0 0 0 0 0

EBRT 26 1 27 0 0 27 505 256

Background Traffic 2017

WBLT 0 0 0 0 0 0 AM PEAK HOUR

WBT 0 0 0 0 0 0 565 339

WBRT 0 0 0 0 0 0

34 0

NBLT 14 1 15 0 0 15 45 0

NBT 242 12 67 321 0 4 325

NBRT 0 0 0 0 0 0 574 336

Horizon Yr 2017

SBLT 0 0 0 0 0 0 AM PEAK HOUR

SBT 479 24 43 546 0 10 556 655 351

SBRT 18 1 19 0 80 99

796 41 947 0 102 1049 114 0

3.5% 53 0

584 340

a Background growth assumed at 1%/yr for all side st movements, major st thru volumes estimated from City forecasts
b Project:  180 ksf, existing site is vacant  thus no counts

Existing 2013

1005 6th St S / 5th Ave S AM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 510 282

2013 Future Pipeline Background Site Project 2017

AM PK Growth a Projects Traffic Trips b Trips b AM PK 23 18

EBLT 0 0 0 0 0 0 15 8

EBT 0 0 0 0 0 0

EBRT 15 1 16 0 0 16 523 292

Background Traffic 2017

WBLT 10 1 11 0 0 11 AM PEAK HOUR

WBT 0 0 0 0 0 0 579 363

WBRT 8 0 8 0 0 8

24 19

NBLT 18 1 19 0 0 19 16 8

NBT 274 14 67 355 0 4 359

NBRT 0 0 0 0 0 0 593 374

Horizon Yr 2017

SBLT 8 0 8 0 0 8 AM PEAK HOUR

SBT 498 25 43 566 0 10 576 589 367

SBRT 5 0 5 0 0 5

835 43 988 0 14 1002 24 19

3.4% 16 8

603 378

a Background growth assumed at 1%/yr for all side st movements, major st thru volumes estimated from City forecasts
b Project:  180 ksf, existing site is vacant  thus no counts

6th St Intersection Volumes.xls, AM
7/22/2013 William Popp Associates
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GOOGLE OFFICE COMPLEX -- PHASE 2
AM PEAK HOUR TURN MOVEMENT ESTIMATES

6TH ST S CORRIDOR INTERSECTIONS (north to south #'ing)

Existing 2012

1001 6th St S / North Driveway AM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 630 278

2012 Future Pipeline Background Site Project 2017

AM PK Growth a Projects Traffic Trips b Trips b AM PK 97 0

EBLT 8 0 8 0 0 8 16 0

EBT 0 0 0 0 0 0

EBRT 8 0 8 0 0 8 568 297

Background Traffic 2017

WBLT 0 0 0 0 0 0 AM PEAK HOUR

WBT 0 0 0 0 0 0 702 359

WBRT 0 0 0 0 0 0

97 0

NBLT 27 0 27 0 0 27 16 0

NBT 270 14 67 351 0 4 355

NBRT 0 0 0 0 0 0 640 378

Horizon Yr 2017

SBLT 0 0 0 0 0 0 AM PEAK HOUR

SBT 560 29 43 632 0 10 642 712 363

SBRT 70 0 70 0 0 70

943 42 110 1095 0 14 1109 97 0

3.0% 16 0

650 382

a Background growth assumed at 1%/yr for all side st movements, major st thru volumes estimated from City forecasts
b Project:  180 ksf, existing site is vacant  thus no counts
 

Existing 2012

1002 6th St S / South Driveway AM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 470 333

2012 Future Pipeline Background Site Project 2017

AM PK Growth a Projects Traffic Trips b Trips b AM PK 98 0

EBLT 3 0 3 0 4 7 13 0

EBT 0 0 0 0 0 0

EBRT 10 0 10 0 15 25 470 418

Background Traffic 2017

WBLT 0 0 0 0 0 0 AM PEAK HOUR

WBT 0 0 0 0 0 0 536 417

WBRT 0 0 0 0 0 0

98 0

NBLT 88 0 88 0 91 179 13 0

NBT 330 17 67 414 0 0 414

NBRT 0 0 0 0 0 0 536 502

Horizon Yr 2017

SBLT 0 0 0 0 0 0 AM PEAK HOUR

SBT 460 23 43 526 0 0 526 546 421

SBRT 10 0 10 0 10 20

901 40 1051 0 120 1171 199 0

3.1% 32 0

551 593

a Background growth assumed at 1%/yr for all side st movements, major st thru volumes estimated from City forecasts
b Project:  180 ksf, existing site is vacant  thus no counts
 

6th St Intersection Volumes.xls, AM
7/22/2013 William Popp Associates
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GOOGLE OFFICE COMPLEX -- PHASE 2
AM PEAK HOUR TURN MOVEMENT ESTIMATES

6TH ST S CORRIDOR INTERSECTIONS (north to south #'ing)

Existing 2013

1004 6th St S / 9th Ave S AM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 462 348

2013 Future Pipeline Background Site Project 2017

AM PK Growth a Projects Traffic Trips b Trips b AM PK 4 75

EBLT 0 0 0 0 0 0 2 23

EBT 0 0 0 0 0 0

EBRT 2 0 2 0 0 2 531 367

Background Traffic 2017

WBLT 70 4 73 0 0 73 AM PEAK HOUR

WBT 0 0 0 0 0 0 528 432

WBRT 5 0 6 0 0 6

5 79

NBLT 4 0 5 0 0 5 2 24

NBT 342 17 67 427 0 91 518

NBRT 20 1 21 0 0 21 601 452

Horizon Yr 2017

SBLT 2 0 2 0 0 2 AM PEAK HOUR

SBT 460 23 43 526 0 15 541 543 523

SBRT 0 0 0 0 0 0

906 46 1062 0 106 1168 5 79

3.2% 2 24

616 543

a Background growth assumed at 1%/yr for all side st movements, major st thru volumes estimated from City forecasts
b Project:  180 ksf, existing site is vacant  thus no counts
 

Existing 2012

104 NE 68th St/108th Ave NE AM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 562 305

2012 Future Pipeline Background Site Project 2017

AM PK Growth a Projects Traffic Trips b Trips b AM PK 373 647

EBLT 82 4 86 0 6 92 477 514

EBT 238 13 251 0 0 251

EBRT 157 8 165 0 0 165 820 326

 Background Traffic 2017

WBLT 305 16 321 0 0 321 AM PEAK HOUR

WBT 231 12 243 0 0 243 608 380

WBRT 111 37 148 0 68 216

 391 712

NBLT 74 3 77 0 0 77 502 548

NBT 112 34 146 0 17 163

NBRT 140 8 148 0 0 148 874 371

 Horizon Yr 2017

SBLT 136 13 149 0 10 159 AM PEAK HOUR

SBT 358 30 388 0 3 391 623 471

SBRT 68 3 71 0 2 73

2012 181 2193 0 106 2299 393 780

1.7% 508 558

877 388

a Background growth estimated from counts provided by City 
b Project:  180 ksf, existing site is vacant  thus no counts

6th St Intersection Volumes.xls, AM
7/22/2013 William Popp Associates
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GOOGLE OFFICE COMPLEX -- PHASE 2
PM PEAK HOUR TURN MOVEMENT ESTIMATES

Existing 2012
104 NE 68th St/108th Ave NE PM PEAK HOUR AWDT c

Existing 2017 2017 Existing  Horizon Yr 398 571 8810

2012 Future Background Site Project 2017

PM PK Growth a Traffic Trips b Trips b PM PK 503 585

3 EBLT 166 12 178 0 1 179 522 586

4 EBT 292 36 328 0 0 328

5 EBRT 64 7 71 0 0 71 380 535 8320

Background Traffic 2017

6 WBLT 193 22 215 0 0 215 PM PEAK HOUR AWDT c

7 WBT 244 40 284 0 0 284 495 671 10600

8 WBRT 148 20 168 0 6 174

 558 667

9 NBLT 154 9 163 0 0 163 577 662

10 NBT 257 68 325 0 2 327

11 NBRT 124 14 138 0 0 138 474 626 10000

 Horizon Yr 2017

12 SBLT 170 26 196 0 64 260 PM PEAK HOUR AWDT c

13 SBT 123 65 188 0 16 204 581 680 11460

14 SBRT 105 6 111 0 6 117

2040 325 2365 0 95 2460 564 673

5.1% 578 726

490 628 10160

a Background growth determined by City 
b Project size is 180 ksf office,  no present use of Pace site.
c AWDT; Average Weekday Daily Traffic (factored from PM peak volumes) 11% K

Existing 2012
109 NE 85th St/114th Ave NE PM PEAK HOUR AWDT c

E isting 2017 2017 E isting Hori on Yr 351 237 5350

9320 10650

10320 12080

10380 12720

future volumes updated.xls, PM Turns
1/23/2013 William Popp Associates

Existing 2017 2017 Existing  Horizon Yr 351 237 5350

2012 Future Background Site Project 2017

PM PK Growth a Traffic Trips b Trips b PM PK 697 1051

3 EBLT 8 0 8 0 0 8 648 1217

4 EBT 636 399 1035 0 0 1035

5 EBRT 4 0 4 0 0 4 179 280 4170

Background Traffic 2017

6 WBLT 156 8 164 0 2 166 PM PEAK HOUR AWDT c

7 WBT 691 179 870 0 3 873 369 249 5620

8 WBRT 204 10 214 0 0 214

 876 1248

9 NBLT 1 0 1 0 0 1 1047 1771

10 NBT 25 2 27 0 0 27

11 NBRT 254 138 392 0 47 439 188 420 5530

 Horizon Yr 2017

12 SBLT 327 17 344 0 0 344 PM PEAK HOUR AWDT c

13 SBT 19 1 20 0 0 20 369 249 5620

14 SBRT 5 0 5 0 0 5

2330 754 3084 0 52 3136 879 1253

9.8% 1047 1818

190 467 5970

a Background growth determined by City 
b Project size is 180 ksf office,  no present use of Pace site.
c AWDT; Average Weekday Daily Traffic (factored from PM peak volumes) 11% K

12230 20620

17480 27450

17510 27920

future volumes updated.xls, PM Turns
1/23/2013 William Popp Associates
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GOOGLE OFFICE COMPLEX -- PHASE 2
PM PEAK HOUR TURN MOVEMENT ESTIMATES

Existing 2012
112 Kirkland Way/6th Street   PM PEAK HOUR AWDT c

Existing 2017 2017 Existing  Horizon Yr 261 454 6500

2012 Future Background Site Project 2017

PM PK Growth a Traffic Trips b Trips b PM PK 282 232

3 EBLT 73 19 92 0 0 92 315 251

4 EBT 201 15 216 0 0 216

5 EBRT 41 30 71 0 1 72 249 428 6150

Background Traffic 2017

6 WBLT 46 5 51 0 2 53 PM PEAK HOUR AWDT c

7 WBT 150 12 162 0 0 162 485 534 9260

8 WBRT 36 4 40 0 0 40

370 253

9 NBLT 62 29 91 0 14 105 379 391

10 NBT 345 57 402 0 23 425

11 NBRT 21 2 23 0 47 70 338 516 7760

 Horizon Yr 2017

12 SBLT 29 123 152 0 0 152 PM PEAK HOUR AWDT c

13 SBT 162 54 216 0 4 220 489 557 9510

14 SBRT 70 47 117 0 0 117

1236 397 1633 0 91 1724 384 255

9.7% 380 438

345 600 8590

a Background growth determined by City 
b Project size is 180 ksf office,  no present use of Pace site.
c AWDT; Average Weekday Daily Traffic (factored from PM peak volumes) 11% K

Existing 2012
406 NE 70th St/132nd Ave NE PM PEAK HOUR AWDT c

Existing 2017 2017 Existing  Horizon Yr 307 559 7870

2012 Future Background Site Project 2017

5430 4390

6810 5850

6950 6300

future volumes updated.xls, PM Turns
1/23/2013 William Popp Associates

2012 Future Background Site Project 2017

PM PK Growth a Traffic Trips b Trips b PM PK 715 841

3 EBLT 143 9 152 0 0 152 593 611

4 EBT 392 21 413 0 14 427

5 EBRT 58 3 61 0 0 61 445 589 9400

Background Traffic 2017

6 WBLT 188 9 197 0 0 197 PM PEAK HOUR AWDT c

7 WBT 543 29 572 0 0 572 322 590 8290

8 WBRT 110 6 116 0 0 116

 752 885

9 NBLT 119 6 125 0 0 125 626 643

10 NBT 306 16 322 0 0 322

11 NBRT 164 8 172 0 0 172 467 619 9870

 Horizon Yr 2017

12 SBLT 55 3 58 0 0 58 PM PEAK HOUR AWDT c

13 SBT 199 10 209 0 0 209 322 590 8290

14 SBRT 53 2 55 0 0 55

2330 122 2452 0 14 2466 752 885

1.7% 640 657

467 619 9870

a Background growth determined by City 
b Project size is 180 ksf office,  no present use of Pace site.
c AWDT; Average Weekday Daily Traffic (factored from PM peak volumes) 11% K

12650 14020

11890 13200

12530 13890

future volumes updated.xls, PM Turns
1/23/2013 William Popp Associates
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GOOGLE OFFICE COMPLEX -- PHASE 2
PM PEAK HOUR TURN MOVEMENT ESTIMATES

Existing 2012
407 NE 70th St/116th Ave NE PM PEAK HOUR AWDT c

Existing 2017 2017 Existing  Horizon Yr 279 722 9100

2012 Future Background Site Project 2017

PM PK Growth a Traffic Trips b Trips b PM PK 821 598

3 EBLT 225 16 241 0 7 248 1003 719

4 EBT 420 29 449 0 17 466

5 EBRT 358 27 385 0 9 394 674 1056 15730

Background Traffic 2017

6 WBLT 235 12 247 0 0 247 PM PEAK HOUR AWDT c

7 WBT 345 28 373 0 1 374 298 763 9650

8 WBRT 18 1 19 0 0 19

 900 639

9 NBLT 292 37 329 0 2 331 1075 763

10 NBT 479 24 503 0 0 503

11 NBRT 285 14 299 0 0 299 717 1131 16800

 Horizon Yr 2017

12 SBLT 14 1 15 0 0 15 PM PEAK HOUR AWDT c

13 SBT 81 4 85 0 0 85 298 770 9710

14 SBRT 184 14 198 0 0 198

2936 207 3143 0 36 3179 903 640

2.3% 1108 780

726 1133 16900

a Background growth determined by City 
b Project size is 180 ksf office,  no present use of Pace site.
c AWDT; Average Weekday Daily Traffic (factored from PM peak volumes) 11% K

Existing 2012
411 NE 70th St/I-405 SB off Ramp PM PEAK HOUR AWDT c

Existing 2017 2017 Existing  Horizon Yr 850 1009 16900

2012 Future Background Site Project 2017

16580 11970

17950 12750

18280 12910

future volumes updated.xls, PM Turns
1/23/2013 William Popp Associates

2012 Future Background Site Project 2017

PM PK Growth a Traffic Trips b Trips b PM PK 0 462

3 EBLT 0 0 0 0 0 0 0 343

4 EBT 0 0 0 0 0 0

5 EBRT 0 0 0 0 0 0 792 832 14760

Background Traffic 2017

6 WBLT 179 18 197 0 6 197 PM PEAK HOUR AWDT c

7 WBT 0 0 0 0 0 0 934 1085 18350

8 WBRT 283 14 297 0 0 297

 0 494

9 NBLT 0 0 0 0 0 0 0 386

10 NBT 726 62 788 0 33 788

11 NBRT 106 31 137 0 31 137 882 925 16430

 Horizon Yr 2017

12 SBLT 237 12 249 0 0 249 PM PEAK HOUR AWDT c

13 SBT 613 72 685 0 0 685 934 1085 18350

14 SBRT 0 0 0 0 0 0

2144 209 2353 0 70 2353 0 494

3.1% 0 386

882 925 16430

a Background growth determined by City 
b Project size is 180 ksf office,  no present use of Pace site.
c AWDT; Average Weekday Daily Traffic (factored from PM peak volumes) 11% K

0 7320

0 8000

0 8000

future volumes updated.xls, PM Turns
1/23/2013 William Popp Associates
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GOOGLE OFFICE COMPLEX -- PHASE 2
PM PEAK HOUR TURN MOVEMENT ESTIMATES

6TH ST S CORRIDOR INTERSECTIONS (north to south #'ing)

Existing 2012

112 Kirkland Way/6th Street   PM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 261 454

2012 Future Pipeline Background Site Project 2017

PM PK Growth a Projects Traffic Trips b Trips b PM PK 282 232

EBLT 73 19 92 0 0 92 315 251

EBT 201 15 216 0 0 216

EBRT 41 30 71 0 1 72 249 428

  Background Traffic 2017

WBLT 46 5 51 0 2 53 PM PEAK HOUR

WBT 150 12 162 0 0 162 485 534

WBRT 36 4 40 0 0 40

0  370 253

NBLT 62 29 91 0 14 105 379 391

NBT 345 57 402 0 22 424

NBRT 21 2 23 0 46 69 338 516

  Horizon Yr 2017

SBLT 29 123 152 0 0 152 PM PEAK HOUR

SBT 162 54 216 0 4 220 489 556

SBRT 70 47 117 0 0 117

1236 397 0 1633 0 89 1722 384 255

5.7% 380 437

345 598

a Background growth estimated from counts provided by City 
b Project:  180 ksf, Existing Site based on driveway counts

Existing 2012

1006 6th St S / Kirkland Ave PM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 243 438

2012 Future Pipeline Background Site Project 2017

PM PK Growth a Projects Traffic Trips b Trips b PM PK 105 48

EBLT 1 1 0 0 1 62 220

EBT 6 6 0 0 6

EBRT 55 55 0 0 55 319 728

Background Traffic 2017

WBLT 31 31 0 0 31 PM PEAK HOUR

WBT 3 3 0 0 3 336 513

WBRT 14 14 0 0 14

105 48

NBLT 99 99 0 0 99 62 238

NBT 423 75 498 0 82 580

NBRT 207 19 226 0 0 226 412 822

Horizon Yr 2017

SBLT 6 6 0 0 6 PM PEAK HOUR

SBT 234 93 327 0 7 334 343 595

SBRT 3 3 0 0 3

1082 0 187 1269 0 89 1358 105 48

3.2% 62 238

419 904

a Background growth estimated from counts provided by City 
b Project:  180 ksf, Existing Site based on driveway counts

6th St Intersection Volumes.xls; PM
7/23/2013 William Popp Associates
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GOOGLE OFFICE COMPLEX -- PHASE 2
PM PEAK HOUR TURN MOVEMENT ESTIMATES

6TH ST S CORRIDOR INTERSECTIONS (north to south #'ing)

Existing 2012

1003 6th St S / 5th Pl S PM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 316 736

2012 Future Pipeline Background Site Project 2017

PM PK Growth a Projects Traffic Trips b Trips b PM PK 40 0

EBLT 24 24 0 72 96 47 0

EBT 0 0 0 0 0

EBRT 23 23 0 0 23 316 729

Background Traffic 2017

WBLT 0 0 0 0 0 PM PEAK HOUR

WBT 0 0 0 0 0 409 830

WBRT 0 0 0 0 0

40 0

NBLT 17 17 0 0 17 47 0

NBT 712 94 806 0 10 816

NBRT 0 0 0 0 0 409 823

Horizon Yr 2017

SBLT 0 0 0 0 0 PM PEAK HOUR

SBT 293 93 386 0 1 387 415 912

SBRT 23 23 0 5 28

1092 0 1279 0 88 1367 45 0

3.2% 119 0

410 833

a Background growth estimated from counts provided by City 
b Project:  180 ksf, Existing Site based on driveway counts

Existing 2013

1005 6th St S / 5th Ave S PM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 320 674

2013 Future Pipeline Background Site Project 2017

PM PK Growth a Projects Traffic Trips b Trips b PM PK 32 7

EBLT 21 21 0 0 21 57 16

EBT 0 0 0 0 0

EBRT 36 36 0 0 36 332 668

Background Traffic 2017

WBLT 2 2 0 0 2 PM PEAK HOUR

WBT 0 0 0 0 0 413 768

WBRT 5 5 0 0 5

32 7

NBLT 20 20 0 0 20 57 16

NBT 648 94 742 0 10 752

NBRT 0 0 0 0 0 425 762

Horizon Yr 2017

SBLT 16 16 0 0 16 PM PEAK HOUR

SBT 293 93 386 0 1 387 414 778

SBRT 12 12 0 0 12

1053 0 1240 0 11 1251 32 7

3.3% 57 16

426 772

a Background growth estimated from counts provided by City 
b Project:  180 ksf, Existing Site based on driveway counts

6th St Intersection Volumes.xls; PM
7/23/2013 William Popp Associates
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GOOGLE OFFICE COMPLEX -- PHASE 2
PM PEAK HOUR TURN MOVEMENT ESTIMATES

6TH ST S CORRIDOR INTERSECTIONS (north to south #'ing)

Existing 2012

1001 6th St S / North Driveway PM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 345 656

2012 Future Pipeline Background Site Project 2017

PM PK Growth a Projects Traffic Trips b Trips b PM PK 7 0

EBLT 52 0 0 52 0 0 52 88 0

EBT 0 0 0 0 0 0 0

EBRT 36 0 0 36 0 0 36 376 606

Background Traffic 2017

WBLT 0 0 0 0 0 0 0 PM PEAK HOUR

WBT 0 0 0 0 0 0 0 438 750

WBRT 0 0 0 0 0 0 0

7 0

NBLT 2 0 0 2 0 0 2 88 0

NBT 604 0 94 698 0 10 708

NBRT 0 0 0 0 0 0 0 469 700

Horizon Yr 2017

SBLT 0 0 0 0 0 0 0 PM PEAK HOUR

SBT 340 0 93 433 0 1 434 439 760

SBRT 5 0 0 5 0 0 5

1039 0 187 1226 0 11 1237 7 0

3.4% 88 0

470 710

a Background growth estimated from counts provided by City 
b Project:  180 ksf, Existing Site based on driveway counts
 

Existing 2012

1002 6th St S / South Driveway PM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 341 620

2012 Future Pipeline Background Site Project 2017

PM PK Growth a Projects Traffic Trips b Trips b PM PK 11 0

EBLT 17 0 0 17 0 10 27 106 0

EBT 0 0 0 0 0 0 0

EBRT 89 0 0 89 0 83 172 428 612

Background Traffic 2017

WBLT 0 0 0 0 0 0 0 PM PEAK HOUR

WBT 0 0 0 0 0 0 0 434 714

WBRT 0 0 0 0 0 0 0

11 0

NBLT 9 0 0 9 0 9 18 106 0

NBT 603 0 94 697 0 0 697

NBRT 0 0 0 0 0 0 0 521 706

Horizon Yr 2017

SBLT 0 0 0 0 0 0 0 PM PEAK HOUR

SBT 339 0 93 432 0 0 432 435 724

SBRT 2 0 0 2 0 1 3

1059 0 187 1246 0 103 1349 21 0

3.3% 199 0

604 715

a Background growth estimated from counts provided by City 
b Project:  180 ksf, Existing Site based on driveway counts

6th St Intersection Volumes.xls; PM
7/23/2013 William Popp Associates
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GOOGLE OFFICE COMPLEX -- PHASE 2
PM PEAK HOUR TURN MOVEMENT ESTIMATES

6TH ST S CORRIDOR INTERSECTIONS (north to south #'ing)

 

Existing 2013

1004 6th St S / 9th Ave S PM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 413 598

2013 Future Pipeline Background Site Project 2017

PM PK Growth a Projects Traffic Trips b Trips b PM PK 8 59

EBLT 1 1 0 0 1 3 107

EBT 0 0 0 0 0

EBRT 2 2 0 0 2 446 684

Background Traffic 2017

WBLT 47 47 0 0 47 PM PEAK HOUR

WBT 0 0 0 0 0 506 692

WBRT 12 12 0 0 12

8 59

NBLT 8 8 0 0 8 3 107

NBT 585 94 679 0 9 688

NBRT 91 91 0 0 91 539 778

Horizon Yr 2017

SBLT 16 16 0 0 16 PM PEAK HOUR

SBT 397 93 490 0 83 573 589 701

SBRT 0 0 0 0 0

1159 0 187 1346 0 92 1438 8 59

3.0% 3 107

622 787

a Background growth estimated from counts provided by City 
b Project:  180 ksf, Existing Site based on driveway counts
 

Existing 2012

104 NE 68th St/108th Ave NE PM PEAK HOUR

Existing 2017 City 2017 Existing  Horizon Yr 398 571

2012 Future Pipeline Background Site Project 2017

PM PK Growth a Projects Traffic Trips b Trips b PM PK 503 585

EBLT 166 12 178 0 1 179 522 586

EBT 292 36 328 0 0 328

EBRT 64 7 71 0 0 71 380 535

Background Traffic 2017

WBLT 193 22 215 0 0 215 PM PEAK HOUR

WBT 244 40 284 0 0 284 495 671

WBRT 148 20 168 0 6 174

558 667

NBLT 154 9 163 0 0 163 577 662

NBT 257 68 325 0 2 327

NBRT 124 14 138 0 0 138 474 626

Horizon Yr 2017

SBLT 170 26 196 0 62 258 PM PEAK HOUR

SBT 123 65 188 0 15 203 578 680

SBRT 105 6 111 0 6 117

2040 325 2365 0 92 2457 564 673

3.0% 578 724

489 628

a Background growth estimated from counts provided by City 
b Project:  180 ksf, Existing Site based on driveway counts

6th St Intersection Volumes.xls; PM
7/23/2013 William Popp Associates
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Traffic Impact Analysis Technical Appendix Google Office Park Phase 2 
September 9, 2013 
 
 
 
 
 
 

William Popp Associates  
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HCM Signalized Intersection Capacity Analysis
104: NE 68th St & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 1765 1500 1676 1765 1500 1676 1765 1500 1676 1722
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 1765 1500 1676 1765 1500 1676 1765 1500 1676 1722
Volume (vph) 82 238 157 305 231 111 74 112 140 136 358 68
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 89 259 171 332 251 121 80 122 152 148 389 74
RTOR Reduction (vph) 0 0 129 0 0 72 0 0 80 0 8 0
Lane Group Flow (vph) 89 259 42 332 251 49 80 122 72 148 455 0
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 14.6 16.2 22.2 20.1 21.7 36.7 6.0 22.7 42.8 15.0 31.7
Effective Green, g (s) 14.6 16.2 22.2 20.1 21.7 36.7 6.0 22.7 42.8 15.0 31.7
Actuated g/C Ratio 0.16 0.18 0.25 0.22 0.24 0.41 0.07 0.25 0.48 0.17 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 272 318 370 374 426 678 112 445 713 279 607
v/s Ratio Prot 0.05 c0.15 0.01 c0.20 0.14 0.01 0.05 0.07 0.02 c0.09 c0.26
v/s Ratio Perm 0.02 0.02 0.03
v/c Ratio 0.33 0.81 0.11 0.89 0.59 0.07 0.71 0.27 0.10 0.53 0.75
Uniform Delay, d1 33.4 35.5 26.3 33.9 30.2 16.3 41.2 27.0 13.0 34.3 25.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 14.7 0.1 21.6 2.1 0.0 19.3 1.5 0.1 1.9 8.3
Delay (s) 34.1 50.2 26.4 55.4 32.3 16.3 60.5 28.6 13.1 36.2 33.9
Level of Service C D C E C B E C B D C
Approach Delay (s) 39.6 40.4 29.1 34.5
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 36.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 73.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
104: NE 68th St & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 1765 1500 1676 1765 1500 1676 1765 1500 1676 1724
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 1765 1500 1676 1765 1500 1676 1765 1500 1676 1724
Volume (vph) 86 251 165 321 243 148 77 146 148 149 388 71
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 273 179 349 264 161 84 159 161 162 422 77
RTOR Reduction (vph) 0 0 134 0 0 94 0 0 85 0 7 0
Lane Group Flow (vph) 93 273 45 349 264 67 84 159 76 162 492 0
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 14.0 16.4 22.4 20.3 22.7 37.7 6.0 22.3 42.6 15.0 31.3
Effective Green, g (s) 14.0 16.4 22.4 20.3 22.7 37.7 6.0 22.3 42.6 15.0 31.3
Actuated g/C Ratio 0.16 0.18 0.25 0.23 0.25 0.42 0.07 0.25 0.47 0.17 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 261 322 373 378 445 695 112 437 710 279 600
v/s Ratio Prot 0.06 c0.15 0.01 c0.21 0.15 0.02 0.05 0.09 0.02 c0.10 c0.29
v/s Ratio Perm 0.02 0.03 0.03
v/c Ratio 0.36 0.85 0.12 0.92 0.59 0.10 0.75 0.36 0.11 0.58 0.82
Uniform Delay, d1 34.0 35.6 26.2 34.1 29.6 15.8 41.3 28.0 13.2 34.6 26.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 18.3 0.1 27.7 2.1 0.1 24.2 2.3 0.1 3.1 11.9
Delay (s) 34.8 53.9 26.3 61.8 31.7 15.9 65.5 30.3 13.2 37.7 38.7
Level of Service C D C E C B E C B D D
Approach Delay (s) 41.6 42.0 30.8 38.4
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 39.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
104: NE 68th St & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 1765 1500 1676 1765 1500 1676 1765 1500 1676 1723
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 1765 1500 1676 1765 1500 1676 1765 1500 1676 1723
Volume (vph) 92 251 165 321 243 216 77 163 148 159 391 73
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 100 273 179 349 264 235 84 177 161 173 425 79
RTOR Reduction (vph) 0 0 134 0 0 137 0 0 85 0 7 0
Lane Group Flow (vph) 100 273 45 349 264 98 84 177 76 173 497 0
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 14.0 16.4 22.4 20.3 22.7 37.7 6.0 22.3 42.6 15.0 31.3
Effective Green, g (s) 14.0 16.4 22.4 20.3 22.7 37.7 6.0 22.3 42.6 15.0 31.3
Actuated g/C Ratio 0.16 0.18 0.25 0.23 0.25 0.42 0.07 0.25 0.47 0.17 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 261 322 373 378 445 695 112 437 710 279 599
v/s Ratio Prot 0.06 c0.15 0.01 c0.21 0.15 0.02 0.05 0.10 0.02 c0.10 c0.29
v/s Ratio Perm 0.02 0.04 0.03
v/c Ratio 0.38 0.85 0.12 0.92 0.59 0.14 0.75 0.41 0.11 0.62 0.83
Uniform Delay, d1 34.1 35.6 26.2 34.1 29.6 16.2 41.3 28.3 13.2 34.9 26.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 18.3 0.1 27.7 2.1 0.1 24.2 2.8 0.1 4.2 12.6
Delay (s) 35.1 53.9 26.3 61.8 31.7 16.2 65.5 31.1 13.2 39.1 39.5
Level of Service D D C E C B E C B D D
Approach Delay (s) 41.5 39.8 31.1 39.4
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 38.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
109: NE 85th St & 114th Ave NE 12/17/2012

Existing Conditions 2012 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1790 1583 3433 1855
Flt Permitted 0.33 1.00 1.00 0.18 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (perm) 619 3539 1583 331 3539 1583 1790 1583 3433 1855
Volume (vph) 7 706 10 258 782 126 8 2 122 378 31 1
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 8 767 11 280 850 137 9 2 133 411 34 1
RTOR Reduction (vph) 0 0 8 0 0 76 0 0 103 0 1 0
Lane Group Flow (vph) 8 767 3 280 850 61 0 11 30 411 34 0
Turn Type Perm Perm pm+pt Perm Split Perm Split
Protected Phases 4 3 8 2 2 6 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 18.5 18.5 18.5 33.9 33.9 33.9 17.1 17.1 13.7 13.7
Effective Green, g (s) 18.5 18.5 18.5 33.9 33.9 33.9 17.1 17.1 13.7 13.7
Actuated g/C Ratio 0.24 0.24 0.24 0.44 0.44 0.44 0.22 0.22 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 149 854 382 360 1564 700 399 353 613 331
v/s Ratio Prot c0.22 c0.12 0.24 0.01 c0.12 0.02
v/s Ratio Perm 0.01 0.00 0.23 0.04 c0.02
v/c Ratio 0.05 0.90 0.01 0.78 0.54 0.09 0.03 0.08 0.67 0.10
Uniform Delay, d1 22.4 28.2 22.1 16.5 15.7 12.4 23.3 23.6 29.4 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 12.1 0.0 10.1 0.4 0.1 0.1 0.5 2.9 0.1
Delay (s) 22.5 40.3 22.1 26.7 16.1 12.5 23.4 24.1 32.3 26.5
Level of Service C D C C B B C C C C
Approach Delay (s) 39.9 18.0 24.0 31.8
Approach LOS D B C C

Intersection Summary
HCM Average Control Delay 27.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 76.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 61.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
109: NE 85th St & 114th Ave NE 1/21/2013

Future without Project Conditions 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1790 1583 3433 1855
Flt Permitted 0.25 1.00 1.00 0.15 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (perm) 458 3539 1583 276 3539 1583 1790 1583 3433 1855
Volume (vph) 7 798 11 383 1061 133 8 2 140 397 33 1
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 8 867 12 416 1153 145 9 2 152 432 36 1
RTOR Reduction (vph) 0 0 9 0 0 72 0 0 123 0 1 0
Lane Group Flow (vph) 8 867 3 416 1153 73 0 11 29 432 36 0
Turn Type Perm Perm pm+pt Perm Split Perm Split
Protected Phases 4 3 8 2 2 6 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 23.0 23.0 23.0 44.8 44.8 44.8 17.0 17.0 14.8 14.8
Effective Green, g (s) 23.0 23.0 23.0 44.8 44.8 44.8 17.0 17.0 14.8 14.8
Actuated g/C Ratio 0.26 0.26 0.26 0.51 0.51 0.51 0.19 0.19 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 119 919 411 440 1789 800 343 304 573 310
v/s Ratio Prot 0.24 c0.19 0.33 0.01 c0.13 0.02
v/s Ratio Perm 0.02 0.00 c0.29 0.05 c0.02
v/c Ratio 0.07 0.94 0.01 0.95 0.64 0.09 0.03 0.10 0.75 0.12
Uniform Delay, d1 24.7 32.2 24.3 23.8 16.1 11.4 29.1 29.5 35.2 31.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 17.5 0.0 29.2 0.8 0.0 0.2 0.6 5.6 0.2
Delay (s) 25.0 49.7 24.3 53.1 16.9 11.4 29.3 30.1 40.8 31.5
Level of Service C D C D B B C C D C
Approach Delay (s) 49.1 25.2 30.0 40.0
Approach LOS D C C D

Intersection Summary
HCM Average Control Delay 34.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 88.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
109: NE 85th St & 114th Ave NE 1/21/2013

Future Conditions with Project 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1790 1583 3433 1855
Flt Permitted 0.24 1.00 1.00 0.15 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (perm) 443 3539 1583 275 3539 1583 1790 1583 3433 1855
Volume (vph) 7 798 11 403 1091 133 8 2 149 397 33 1
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 8 867 12 438 1186 145 9 2 162 432 36 1
RTOR Reduction (vph) 0 0 9 0 0 70 0 0 133 0 1 0
Lane Group Flow (vph) 8 867 3 438 1186 75 0 11 29 432 36 0
Turn Type Perm Perm pm+pt Perm Split Perm Split
Protected Phases 4 3 8 2 2 6 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 23.1 23.1 23.1 45.9 45.9 45.9 16.0 16.0 14.8 14.8
Effective Green, g (s) 23.1 23.1 23.1 45.9 45.9 45.9 16.0 16.0 14.8 14.8
Actuated g/C Ratio 0.26 0.26 0.26 0.52 0.52 0.52 0.18 0.18 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 115 922 412 459 1831 819 323 286 573 310
v/s Ratio Prot 0.24 c0.20 0.34 0.01 c0.13 0.02
v/s Ratio Perm 0.02 0.00 c0.29 0.05 c0.02
v/c Ratio 0.07 0.94 0.01 0.95 0.65 0.09 0.03 0.10 0.75 0.12
Uniform Delay, d1 24.7 32.1 24.3 24.1 15.5 10.8 30.0 30.4 35.2 31.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 17.0 0.0 30.4 0.8 0.0 0.2 0.7 5.6 0.2
Delay (s) 25.0 49.1 24.3 54.4 16.3 10.9 30.2 31.1 40.8 31.6
Level of Service C D C D B B C C D C
Approach Delay (s) 48.6 25.3 31.0 40.1
Approach LOS D C C D

Intersection Summary
HCM Average Control Delay 34.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 88.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
112: Kirkland Way & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 36 168 42 88 146 30 40 115 16 22 275 60
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 39 183 46 96 159 33 43 125 17 24 299 65

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total (vph) 267 287 186 24 364
Volume Left (vph) 39 96 43 24 0
Volume Right (vph) 46 33 17 0 65
Hadj (s) -0.04 0.03 0.02 0.53 -0.09
Departure Headway (s) 6.4 6.5 6.8 7.3 6.6
Degree Utilization, x 0.48 0.51 0.35 0.05 0.67
Capacity (veh/h) 504 504 463 468 514
Control Delay (s) 15.2 16.1 13.4 9.4 20.8
Approach Delay (s) 15.2 16.1 13.4 20.1
Approach LOS C C B C

Intersection Summary
Delay 16.8
HCM Level of Service C
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
112: Kirkland Way & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 38 176 45 92 154 144 42 170 17 35 307 63
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 41 191 49 100 167 157 46 185 18 38 334 68

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total (vph) 282 424 249 38 402
Volume Left (vph) 41 100 46 38 0
Volume Right (vph) 49 157 18 0 68
Hadj (s) -0.04 -0.14 0.03 0.53 -0.09
Departure Headway (s) 8.1 7.5 8.4 8.6 8.0
Degree Utilization, x 0.63 0.88 0.58 0.09 0.89
Capacity (veh/h) 411 424 396 402 441
Control Delay (s) 23.9 44.4 22.5 11.3 47.1
Approach Delay (s) 23.9 44.4 22.5 44.0
Approach LOS C E C E

Intersection Summary
Delay 36.2
HCM Level of Service E
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
112: Kirkland Way & 6th St S 6/14/2013

Future with Project Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 38 176 60 122 154 144 44 175 22 35 352 63
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 41 191 65 133 167 157 48 190 24 38 383 68

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total (vph) 298 457 262 38 451
Volume Left (vph) 41 133 48 38 0
Volume Right (vph) 65 157 24 0 68
Hadj (s) -0.07 -0.11 0.02 0.53 -0.07
Departure Headway (s) 8.6 7.9 9.0 9.2 8.5
Degree Utilization, x 0.71 1.00 0.65 0.10 1.07
Capacity (veh/h) 409 451 390 395 436
Control Delay (s) 30.0 71.6 27.3 11.9 91.8
Approach Delay (s) 30.0 71.6 27.3 85.6
Approach LOS D F D F

Intersection Summary
Delay 60.2
HCM Level of Service F
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis
112: Kirkland Way & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 AM PK -- MITIGATED
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.97 0.95 0.99 1.00 0.98
Flt Protected 0.99 0.99 0.99 0.95 1.00
Satd. Flow (prot) 1701 1659 1727 1676 1725
Flt Permitted 0.91 0.84 0.87 0.66 1.00
Satd. Flow (perm) 1564 1417 1517 1163 1725
Volume (vph) 38 176 60 122 154 144 44 175 22 35 352 63
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 41 191 65 133 167 157 48 190 24 38 383 68
RTOR Reduction (vph) 0 25 0 0 47 0 0 9 0 0 17 0
Lane Group Flow (vph) 0 272 0 0 410 0 0 253 0 38 434 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 13.5 13.5 12.7 12.7 12.7
Effective Green, g (s) 13.5 13.5 12.7 12.7 12.7
Actuated g/C Ratio 0.39 0.39 0.37 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 617 559 563 432 641
v/s Ratio Prot c0.25
v/s Ratio Perm 0.17 c0.29 0.17 0.03
v/c Ratio 0.44 0.73 0.45 0.09 0.68
Uniform Delay, d1 7.6 8.8 8.1 7.0 9.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 4.9 0.6 0.1 2.8
Delay (s) 8.1 13.8 8.7 7.1 11.9
Level of Service A B A A B
Approach Delay (s) 8.1 13.8 8.7 11.5
Approach LOS A B A B

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 34.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
406: NE 70th Pl & 132nd Ave NE 12/17/2012

Existing Conditions 2012 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.90 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1818 1770 1846 1770 1678 1770 1806
Flt Permitted 0.42 1.00 0.22 1.00 0.40 1.00 0.64 1.00
Satd. Flow (perm) 779 1818 409 1846 752 1678 1187 1806
Volume (vph) 37 320 62 146 313 20 52 48 93 90 267 68
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 40 348 67 159 340 22 57 52 101 98 290 74
RTOR Reduction (vph) 0 11 0 0 4 0 0 67 0 0 14 0
Lane Group Flow (vph) 40 404 0 159 358 0 57 86 0 98 350 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 18.1 16.6 22.5 18.8 21.8 19.6 23.2 20.3
Effective Green, g (s) 18.1 16.6 22.5 18.8 21.8 19.6 23.2 20.3
Actuated g/C Ratio 0.31 0.28 0.38 0.32 0.37 0.33 0.39 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 265 513 242 590 317 559 497 624
v/s Ratio Prot 0.00 c0.22 c0.04 0.19 0.01 0.05 c0.01 c0.19
v/s Ratio Perm 0.04 0.21 0.06 0.07
v/c Ratio 0.15 0.79 0.66 0.61 0.18 0.15 0.20 0.56
Uniform Delay, d1 14.5 19.5 13.5 16.9 12.3 13.8 11.4 15.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 7.8 6.3 1.8 0.3 0.6 0.2 3.6
Delay (s) 14.8 27.3 19.8 18.6 12.5 14.4 11.6 19.2
Level of Service B C B B B B B B
Approach Delay (s) 26.2 19.0 13.9 17.6
Approach LOS C B B B

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 58.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
406: NE 70th Pl & 132nd Ave NE 12/17/2012

Future without Project Conditions 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.90 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1817 1770 1847 1770 1678 1770 1806
Flt Permitted 0.38 1.00 0.21 1.00 0.37 1.00 0.63 1.00
Satd. Flow (perm) 707 1817 389 1847 687 1678 1175 1806
Volume (vph) 39 338 65 154 344 21 56 51 98 94 280 71
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 42 367 71 167 374 23 61 55 107 102 304 77
RTOR Reduction (vph) 0 12 0 0 3 0 0 73 0 0 14 0
Lane Group Flow (vph) 42 426 0 167 394 0 61 89 0 102 367 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 18.8 17.3 23.2 19.5 20.9 18.7 22.3 19.4
Effective Green, g (s) 18.8 17.3 23.2 19.5 20.9 18.7 22.3 19.4
Actuated g/C Ratio 0.32 0.30 0.40 0.33 0.36 0.32 0.38 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 254 536 241 615 286 535 477 598
v/s Ratio Prot 0.00 c0.23 c0.04 0.21 0.01 0.05 c0.01 c0.20
v/s Ratio Perm 0.05 0.23 0.07 0.07
v/c Ratio 0.17 0.79 0.69 0.64 0.21 0.17 0.21 0.61
Uniform Delay, d1 14.1 19.0 13.2 16.6 12.9 14.3 11.9 16.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 8.0 8.3 2.3 0.4 0.7 0.2 4.7
Delay (s) 14.4 27.0 21.5 18.9 13.2 15.0 12.2 21.1
Level of Service B C C B B B B C
Approach Delay (s) 25.9 19.6 14.5 19.2
Approach LOS C B B B

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 58.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
406: NE 70th Pl & 132nd Ave NE 12/17/2012

Future Conditions with Project 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.90 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1817 1770 1847 1770 1678 1770 1806
Flt Permitted 0.36 1.00 0.21 1.00 0.37 1.00 0.63 1.00
Satd. Flow (perm) 664 1817 389 1847 687 1678 1175 1806
Volume (vph) 39 338 65 154 359 21 56 51 98 94 280 71
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 42 367 71 167 390 23 61 55 107 102 304 77
RTOR Reduction (vph) 0 12 0 0 3 0 0 73 0 0 14 0
Lane Group Flow (vph) 42 426 0 167 410 0 61 89 0 102 367 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 18.8 17.3 23.2 19.5 20.9 18.7 22.3 19.4
Effective Green, g (s) 18.8 17.3 23.2 19.5 20.9 18.7 22.3 19.4
Actuated g/C Ratio 0.32 0.30 0.40 0.33 0.36 0.32 0.38 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 241 536 241 615 286 535 477 598
v/s Ratio Prot 0.00 c0.23 c0.04 0.22 0.01 0.05 c0.01 c0.20
v/s Ratio Perm 0.05 0.23 0.07 0.07
v/c Ratio 0.17 0.79 0.69 0.67 0.21 0.17 0.21 0.61
Uniform Delay, d1 14.1 19.0 13.2 16.8 12.9 14.3 11.9 16.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 8.0 8.3 2.7 0.4 0.7 0.2 4.7
Delay (s) 14.5 27.0 21.5 19.5 13.2 15.0 12.2 21.1
Level of Service B C C B B B B C
Approach Delay (s) 25.9 20.1 14.5 19.2
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 58.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
407: NE 70th Pl & 116th Ave NE 12/17/2012

Existing Conditions 2012 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1858 1770 1863 1583 1770 1717
Flt Permitted 0.95 1.00 1.00 0.58 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1086 1858 1770 1863 1583 1770 1717
Volume (vph) 122 266 276 180 475 8 212 65 72 23 198 215
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 133 289 300 196 516 9 230 71 78 25 215 234
RTOR Reduction (vph) 0 0 121 0 1 0 0 0 48 0 42 0
Lane Group Flow (vph) 133 289 179 196 524 0 230 71 30 25 407 0
Turn Type Prot pm+ov Perm Prot Perm Prot
Protected Phases 5 2 3 6 3 8 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 11.5 40.6 52.6 25.1 25.1 12.0 33.6 33.6 1.9 23.5
Effective Green, g (s) 11.5 40.6 52.6 25.1 25.1 12.0 33.6 33.6 1.9 23.5
Actuated g/C Ratio 0.13 0.46 0.60 0.28 0.28 0.14 0.38 0.38 0.02 0.27
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 231 859 1017 309 529 241 711 604 38 458
v/s Ratio Prot c0.08 0.16 0.02 c0.28 c0.13 0.04 0.01 c0.24
v/s Ratio Perm 0.09 0.18 0.02
v/c Ratio 0.58 0.34 0.18 0.63 0.99 0.95 0.10 0.05 0.66 0.89
Uniform Delay, d1 36.0 15.2 8.0 27.5 31.4 37.8 17.5 17.2 42.8 31.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 0.2 0.1 4.2 36.7 45.0 0.3 0.2 34.3 21.9
Delay (s) 39.5 15.4 8.1 31.7 68.1 82.8 17.8 17.3 77.1 52.9
Level of Service D B A C E F B B E D
Approach Delay (s) 16.8 58.2 57.1 54.2
Approach LOS B E E D

Intersection Summary
HCM Average Control Delay 44.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 88.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
407: NE 70th Pl & 116th Ave NE 12/17/2012

Future without Project Conditions 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1858 1770 1863 1583 1770 1717
Flt Permitted 0.95 1.00 1.00 0.57 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1071 1858 1770 1863 1583 1770 1717
Volume (vph) 128 280 290 189 520 8 233 68 75 24 208 226
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 139 304 315 205 565 9 253 74 82 26 226 246
RTOR Reduction (vph) 0 0 123 0 1 0 0 0 50 0 38 0
Lane Group Flow (vph) 139 304 192 205 573 0 253 74 32 26 434 0
Turn Type Prot pm+ov Perm Prot Perm Prot
Protected Phases 5 2 3 6 3 8 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 12.4 46.4 60.4 30.0 30.0 14.0 38.6 38.6 1.9 26.5
Effective Green, g (s) 12.4 46.4 60.4 30.0 30.0 14.0 38.6 38.6 1.9 26.5
Actuated g/C Ratio 0.13 0.47 0.61 0.30 0.30 0.14 0.39 0.39 0.02 0.27
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 222 874 1031 325 564 251 727 618 34 460
v/s Ratio Prot c0.08 0.16 0.03 c0.31 c0.14 0.04 0.01 c0.25
v/s Ratio Perm 0.10 0.19 0.02
v/c Ratio 0.63 0.35 0.19 0.63 1.02 1.01 0.10 0.05 0.76 0.94
Uniform Delay, d1 41.0 16.7 8.5 29.7 34.5 42.5 19.1 18.8 48.3 35.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.2 0.1 4.0 42.1 58.9 0.3 0.2 66.1 30.0
Delay (s) 46.5 16.9 8.5 33.6 76.5 101.3 19.4 18.9 114.4 65.4
Level of Service D B A C E F B B F E
Approach Delay (s) 18.8 65.3 70.0 68.0
Approach LOS B E E E

Intersection Summary
HCM Average Control Delay 52.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 98.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
407: NE 70th Pl & 116th Ave NE 12/17/2012

Future Conditions with Project 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1859 1770 1863 1583 1770 1715
Flt Permitted 0.95 1.00 1.00 0.57 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1068 1859 1770 1863 1583 1770 1715
Volume (vph) 128 282 295 189 538 8 271 68 75 24 208 233
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 139 307 321 205 585 9 295 74 82 26 226 253
RTOR Reduction (vph) 0 0 118 0 1 0 0 0 49 0 33 0
Lane Group Flow (vph) 139 307 203 205 593 0 295 74 33 26 446 0
Turn Type Prot pm+ov Perm Prot Perm Prot
Protected Phases 5 2 3 6 3 8 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 13.4 55.5 75.5 38.1 38.1 20.0 48.1 48.1 3.5 31.6
Effective Green, g (s) 13.4 55.5 75.5 38.1 38.1 20.0 48.1 48.1 3.5 31.6
Actuated g/C Ratio 0.11 0.47 0.63 0.32 0.32 0.17 0.40 0.40 0.03 0.27
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 199 868 1057 342 595 297 752 639 52 455
v/s Ratio Prot c0.08 0.16 0.03 c0.32 c0.17 0.04 0.01 c0.26
v/s Ratio Perm 0.10 0.19 0.02
v/c Ratio 0.70 0.35 0.19 0.60 1.00 0.99 0.10 0.05 0.50 0.98
Uniform Delay, d1 50.9 20.3 9.1 34.1 40.4 49.5 22.0 21.6 56.9 43.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 0.2 0.1 2.8 35.9 50.1 0.3 0.2 7.4 37.5
Delay (s) 61.1 20.6 9.2 36.9 76.4 99.6 22.3 21.8 64.3 81.0
Level of Service E C A D E F C C E F
Approach Delay (s) 23.2 66.2 72.8 80.1
Approach LOS C E E F

Intersection Summary
HCM Average Control Delay 57.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 119.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
411: I-405 SB Ramps & NE 70th Pl 12/17/2012

Existing Conditions 2012 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.20 1.00
Satd. Flow (perm) 1770 1583 1863 1583 372 1863
Volume (vph) 218 198 473 168 383 523
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 237 215 514 183 416 568
RTOR Reduction (vph) 0 169 0 93 0 0
Lane Group Flow (vph) 237 46 514 90 416 568
Turn Type Perm Perm pm+pt
Protected Phases 8 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 12.1 12.1 20.6 20.6 36.1 36.1
Effective Green, g (s) 12.1 12.1 20.6 20.6 36.1 36.1
Actuated g/C Ratio 0.22 0.22 0.37 0.37 0.64 0.64
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 381 341 683 580 525 1197
v/s Ratio Prot c0.13 0.28 c0.16 0.30
v/s Ratio Perm 0.03 0.06 c0.35
v/c Ratio 0.62 0.14 0.75 0.15 0.79 0.47
Uniform Delay, d1 20.0 17.8 15.6 12.0 9.3 5.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.2 7.5 0.6 8.0 1.4
Delay (s) 23.1 18.0 23.1 12.5 17.3 6.5
Level of Service C B C B B A
Approach Delay (s) 20.7 20.3 11.1
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 56.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
411: I-405 SB Ramps & NE 70th Pl 12/17/2012

Future without Project Conditions 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.19 1.00
Satd. Flow (perm) 1770 1583 1863 1583 345 1863
Volume (vph) 229 208 498 181 402 571
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 249 226 541 197 437 621
RTOR Reduction (vph) 0 179 0 87 0 0
Lane Group Flow (vph) 249 47 541 110 437 621
Turn Type Perm Perm pm+pt
Protected Phases 8 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 13.0 13.0 23.6 23.6 41.1 41.1
Effective Green, g (s) 13.0 13.0 23.6 23.6 41.1 41.1
Actuated g/C Ratio 0.21 0.21 0.38 0.38 0.66 0.66
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 371 331 708 602 538 1233
v/s Ratio Prot c0.14 0.29 c0.18 0.33
v/s Ratio Perm 0.03 0.07 c0.36
v/c Ratio 0.67 0.14 0.76 0.18 0.81 0.50
Uniform Delay, d1 22.6 20.0 16.8 12.8 11.6 5.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 0.2 7.7 0.7 9.1 1.5
Delay (s) 27.3 20.2 24.5 13.5 20.7 6.8
Level of Service C C C B C A
Approach Delay (s) 23.9 21.6 12.5
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 62.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
411: I-405 SB Ramps & NE 70th Pl 12/17/2012

Future Conditions with Project 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.18 1.00
Satd. Flow (perm) 1770 1583 1863 1583 330 1863
Volume (vph) 233 208 505 184 402 635
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 253 226 549 200 437 690
RTOR Reduction (vph) 0 178 0 87 0 0
Lane Group Flow (vph) 253 48 549 113 437 690
Turn Type Perm Perm pm+pt
Protected Phases 8 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 13.1 13.1 23.6 23.6 41.1 41.1
Effective Green, g (s) 13.1 13.1 23.6 23.6 41.1 41.1
Actuated g/C Ratio 0.21 0.21 0.38 0.38 0.66 0.66
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 373 333 707 601 531 1231
v/s Ratio Prot c0.14 0.29 c0.18 0.37
v/s Ratio Perm 0.03 0.07 c0.37
v/c Ratio 0.68 0.14 0.78 0.19 0.82 0.56
Uniform Delay, d1 22.6 20.0 17.0 12.9 12.2 5.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 0.2 8.2 0.7 10.0 1.8
Delay (s) 27.5 20.2 25.2 13.6 22.2 7.5
Level of Service C C C B C A
Approach Delay (s) 24.0 22.1 13.2
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 62.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1001: North Driveway & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 8 8 27 270 560 70
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 9 9 30 300 622 78
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type TWLTL
Median storage veh) 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1021 661 700
vC1, stage 1 conf vol 661
vC2, stage 2 conf vol 360
vCu, unblocked vol 1021 661 700
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 98 98 97
cM capacity (veh/h) 379 462 897

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 18 30 300 700
Volume Left 9 30 0 0
Volume Right 9 0 0 78
cSH 758 897 1700 1700
Volume to Capacity 0.02 0.03 0.18 0.41
Queue Length 95th (ft) 2 3 0 0
Control Delay (s) 13.8 9.2 0.0 0.0
Lane LOS B A
Approach Delay (s) 13.8 0.8 0.0
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 45.6% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1001: North Driveway & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 8 8 27 351 632 70
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 9 9 30 390 702 78
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type TWLTL
Median storage veh) 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1191 741 780
vC1, stage 1 conf vol 741
vC2, stage 2 conf vol 450
vCu, unblocked vol 1191 741 780
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 97 98 96
cM capacity (veh/h) 333 416 837

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 18 30 390 780
Volume Left 9 30 0 0
Volume Right 9 0 0 78
cSH 665 837 1700 1700
Volume to Capacity 0.03 0.04 0.23 0.46
Queue Length 95th (ft) 2 3 0 0
Control Delay (s) 15.0 9.5 0.0 0.0
Lane LOS B A
Approach Delay (s) 15.0 0.7 0.0
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1001: North Driveway & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 8 8 27 355 642 70
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 9 9 29 386 698 76
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type TWLTL
Median storage veh) 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1180 736 774
vC1, stage 1 conf vol 736
vC2, stage 2 conf vol 445
vCu, unblocked vol 1180 736 774
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 97 98 97
cM capacity (veh/h) 336 419 842

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 17 29 386 774
Volume Left 9 29 0 0
Volume Right 9 0 0 76
cSH 671 842 1700 1700
Volume to Capacity 0.03 0.03 0.23 0.46
Queue Length 95th (ft) 2 3 0 0
Control Delay (s) 14.9 9.4 0.0 0.0
Lane LOS B A
Approach Delay (s) 14.9 0.7 0.0
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 50.1% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1002: South Driveway & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 3 10 88 330 460 10
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 3 11 98 367 511 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type TWLTL
Median storage veh) 1
Upstream signal (ft) 773
pX, platoon unblocked
vC, conflicting volume 1079 517 522
vC1, stage 1 conf vol 517
vC2, stage 2 conf vol 562
vCu, unblocked vol 1079 517 522
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 99 98 91
cM capacity (veh/h) 352 559 1044

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 14 98 367 522
Volume Left 3 98 0 0
Volume Right 11 0 0 11
cSH 726 1044 1700 1700
Volume to Capacity 0.02 0.09 0.22 0.31
Queue Length 95th (ft) 2 8 0 0
Control Delay (s) 12.4 8.8 0.0 0.0
Lane LOS B A
Approach Delay (s) 12.4 1.9 0.0
Approach LOS B

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1002: South Driveway & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 3 10 88 414 526 10
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 3 11 98 460 584 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type TWLTL
Median storage veh) 1
Upstream signal (ft) 773
pX, platoon unblocked
vC, conflicting volume 1246 590 596
vC1, stage 1 conf vol 590
vC2, stage 2 conf vol 656
vCu, unblocked vol 1246 590 596
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 99 98 90
cM capacity (veh/h) 309 508 981

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 14 98 460 596
Volume Left 3 98 0 0
Volume Right 11 0 0 11
cSH 660 981 1700 1700
Volume to Capacity 0.02 0.10 0.27 0.35
Queue Length 95th (ft) 2 8 0 0
Control Delay (s) 13.3 9.1 0.0 0.0
Lane LOS B A
Approach Delay (s) 13.3 1.6 0.0
Approach LOS B

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1002: South Driveway & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 7 25 179 414 526 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 8 27 195 450 572 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type TWLTL
Median storage veh) 1
Upstream signal (ft) 773
pX, platoon unblocked
vC, conflicting volume 1422 583 593
vC1, stage 1 conf vol 583
vC2, stage 2 conf vol 839
vCu, unblocked vol 1422 583 593
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 97 95 80
cM capacity (veh/h) 243 512 983

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 35 195 450 593
Volume Left 8 195 0 0
Volume Right 27 0 0 22
cSH 656 983 1700 1700
Volume to Capacity 0.05 0.20 0.26 0.35
Queue Length 95th (ft) 4 18 0 0
Control Delay (s) 14.1 9.6 0.0 0.0
Lane LOS B A
Approach Delay (s) 14.1 2.9 0.0
Approach LOS B

Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1003: 5th Pl S & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 17 26 14 242 479 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 18 28 15 263 521 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL
Median storage veh) 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 824 530 540
vC1, stage 1 conf vol 530
vC2, stage 2 conf vol 293
vCu, unblocked vol 824 530 540
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 96 95 99
cM capacity (veh/h) 451 549 1028

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 47 15 263 540
Volume Left 18 15 0 0
Volume Right 28 0 0 20
cSH 505 1028 1700 1700
Volume to Capacity 0.09 0.01 0.15 0.32
Queue Length 95th (ft) 8 1 0 0
Control Delay (s) 12.9 8.6 0.0 0.0
Lane LOS B A
Approach Delay (s) 12.9 0.5 0.0
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 37.8% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1003: 5th Pl S & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 18 27 15 321 546 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 20 29 16 349 593 21
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL
Median storage veh) 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 985 604 614
vC1, stage 1 conf vol 604
vC2, stage 2 conf vol 382
vCu, unblocked vol 985 604 614
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 95 94 98
cM capacity (veh/h) 397 498 965

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 49 16 349 614
Volume Left 20 16 0 0
Volume Right 29 0 0 21
cSH 452 965 1700 1700
Volume to Capacity 0.11 0.02 0.21 0.36
Queue Length 95th (ft) 9 1 0 0
Control Delay (s) 13.9 8.8 0.0 0.0
Lane LOS B A
Approach Delay (s) 13.9 0.4 0.0
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 41.5% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1003: 5th Pl S & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 26 27 15 325 556 99
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 28 29 16 353 604 108
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL
Median storage veh) 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1044 658 712
vC1, stage 1 conf vol 658
vC2, stage 2 conf vol 386
vCu, unblocked vol 1044 658 712
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 92 94 98
cM capacity (veh/h) 377 464 888

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 58 16 353 712
Volume Left 28 16 0 0
Volume Right 29 0 0 108
cSH 417 888 1700 1700
Volume to Capacity 0.14 0.02 0.21 0.42
Queue Length 95th (ft) 12 1 0 0
Control Delay (s) 15.0 9.1 0.0 0.0
Lane LOS C A
Approach Delay (s) 15.0 0.4 0.0
Approach LOS C

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 47.2% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1004: 9th Ave S & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 70 5 342 20 2 460
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 78 6 380 22 2 511
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 570
pX, platoon unblocked 0.99 0.99 0.99
vC, conflicting volume 907 391 402
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 905 382 393
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 74 99 100
cM capacity (veh/h) 302 656 1148

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 83 402 2 511
Volume Left 78 0 2 0
Volume Right 6 22 0 0
cSH 313 1700 1148 1700
Volume to Capacity 0.27 0.24 0.00 0.30
Queue Length 95th (ft) 26 0 0 0
Control Delay (s) 20.6 0.0 8.1 0.0
Lane LOS C A
Approach Delay (s) 20.6 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 36.6% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1004: 9th Ave S & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 73 6 427 21 2 526
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 81 7 474 23 2 584
Pedestrians 5 5
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 570
pX, platoon unblocked 0.96 0.96 0.96
vC, conflicting volume 1080 496 503
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1084 473 480
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 64 99 100
cM capacity (veh/h) 228 561 1031

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 88 498 2 584
Volume Left 81 0 2 0
Volume Right 7 23 0 0
cSH 239 1700 1031 1700
Volume to Capacity 0.37 0.29 0.00 0.34
Queue Length 95th (ft) 40 0 0 0
Control Delay (s) 28.6 0.0 8.5 0.0
Lane LOS D A
Approach Delay (s) 28.6 0.0 0.0
Approach LOS D

Intersection Summary
Average Delay 2.2
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1004: 9th Ave S & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 73 6 518 21 2 541
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 79 7 563 23 2 588
Pedestrians 5 5
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 570
pX, platoon unblocked 0.94 0.94 0.94
vC, conflicting volume 1172 584 591
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1182 559 566
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 60 99 100
cM capacity (veh/h) 196 494 944

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 86 586 2 588
Volume Left 79 0 2 0
Volume Right 7 23 0 0
cSH 206 1700 944 1700
Volume to Capacity 0.42 0.34 0.00 0.35
Queue Length 95th (ft) 48 0 0 0
Control Delay (s) 34.5 0.0 8.8 0.0
Lane LOS D A
Approach Delay (s) 34.5 0.0 0.0
Approach LOS D

Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 42.8% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1004: 9th Ave S & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 AM PK -- MITIGATED
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 73 6 518 21 2 541
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 79 7 563 23 2 588
Pedestrians 5 5
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type TWLTL
Median storage veh) 1
Upstream signal (ft) 570
pX, platoon unblocked 0.93 0.93 0.93
vC, conflicting volume 1172 584 591
vC1, stage 1 conf vol 579
vC2, stage 2 conf vol 592
vCu, unblocked vol 1184 555 562
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 76 99 100
cM capacity (veh/h) 337 492 939

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 86 586 2 588
Volume Left 79 0 2 0
Volume Right 7 23 0 0
cSH 345 1700 939 1700
Volume to Capacity 0.25 0.34 0.00 0.35
Queue Length 95th (ft) 24 0 0 0
Control Delay (s) 18.8 0.0 8.8 0.0
Lane LOS C A
Approach Delay (s) 18.8 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 42.8% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1005: 5th Ave & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 0 15 10 0 8 18 300 0 8 550 5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 0 17 11 0 9 20 333 0 9 611 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1014 1005 614 1022 1008 333 617 333
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1014 1005 614 1022 1008 333 617 333
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 97 95 100 99 98 99
cM capacity (veh/h) 210 235 492 203 234 708 963 1226

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 17 20 353 626
Volume Left 0 11 20 9
Volume Right 17 9 0 6
cSH 492 297 963 1226
Volume to Capacity 0.03 0.07 0.02 0.01
Queue Length 95th (ft) 3 5 2 1
Control Delay (s) 12.6 18.0 0.7 0.2
Lane LOS B C A A
Approach Delay (s) 12.6 18.0 0.7 0.2
Approach LOS B C

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 47.9% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1005: 5th Ave & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 0 16 11 0 8 19 355 0 8 566 5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 0 18 12 0 9 21 394 0 9 629 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1095 1086 632 1104 1089 394 634 394
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1095 1086 632 1104 1089 394 634 394
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 96 93 100 99 98 99
cM capacity (veh/h) 184 210 481 177 209 655 949 1164

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 18 21 416 643
Volume Left 0 12 21 9
Volume Right 18 9 0 6
cSH 481 256 949 1164
Volume to Capacity 0.04 0.08 0.02 0.01
Queue Length 95th (ft) 3 7 2 1
Control Delay (s) 12.8 20.3 0.7 0.2
Lane LOS B C A A
Approach Delay (s) 12.8 20.3 0.7 0.2
Approach LOS B C

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1005: 5th Ave S & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 0 16 11 0 8 19 359 0 8 576 5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 0 18 12 0 9 21 399 0 9 640 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1111 1102 643 1119 1104 399 646 399
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1111 1102 643 1119 1104 399 646 399
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 96 93 100 99 98 99
cM capacity (veh/h) 180 205 474 173 205 651 940 1160

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 18 21 420 654
Volume Left 0 12 21 9
Volume Right 18 9 0 6
cSH 474 250 940 1160
Volume to Capacity 0.04 0.08 0.02 0.01
Queue Length 95th (ft) 3 7 2 1
Control Delay (s) 12.9 20.7 0.7 0.2
Lane LOS B C A A
Approach Delay (s) 12.9 20.7 0.7 0.2
Approach LOS B C

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 49.5% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1006: Kirkland Ave & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 2 2 55 115 5 4 13 173 35 13 360 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 2 2 60 125 5 4 14 188 38 14 391 1
Pedestrians 5 5 5 5
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 672 684 402 726 666 217 397 231
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 672 684 402 726 666 217 397 231
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 99 91 58 99 99 99 99
cM capacity (veh/h) 354 362 647 300 371 821 1167 1343

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 64 135 240 407
Volume Left 2 125 14 14
Volume Right 60 4 38 1
cSH 614 308 1167 1343
Volume to Capacity 0.10 0.44 0.01 0.01
Queue Length 95th (ft) 9 53 1 1
Control Delay (s) 11.5 25.4 0.6 0.4
Lane LOS B D A A
Approach Delay (s) 11.5 25.4 0.6 0.4
Approach LOS B D

Intersection Summary
Average Delay 5.3
Intersection Capacity Utilization 44.8% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1006: Kirkland Ave & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 2 2 57 120 6 5 14 269 37 14 421 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 2 2 62 130 7 5 15 292 40 15 458 1
Pedestrians 5 5 5 5
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 862 468 905 842 322 464 338
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 862 468 905 842 322 464 338
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 99 90 42 98 99 99 99
cM capacity (veh/h) 266 285 594 223 293 717 1104 1228

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 66 142 348 474
Volume Left 2 130 15 15
Volume Right 62 5 40 1
cSH 552 232 1104 1228
Volume to Capacity 0.12 0.61 0.01 0.01
Queue Length 95th (ft) 10 90 1 1
Control Delay (s) 12.4 42.4 0.5 0.4
Lane LOS B E A A
Approach Delay (s) 12.4 42.4 0.5 0.4
Approach LOS B E

Intersection Summary
Average Delay 7.0
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1006: Kirkland Ave & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 2 2 57 120 6 5 14 281 37 14 511 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 2 2 62 130 7 5 15 305 40 15 555 1
Pedestrians 5 5 5 5
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 961 972 566 1015 953 336 562 351
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 961 972 566 1015 953 336 562 351
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 99 88 29 97 99 99 99
cM capacity (veh/h) 223 245 523 185 252 705 1016 1214

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 66 142 361 572
Volume Left 2 130 15 15
Volume Right 62 5 40 1
cSH 484 192 1016 1214
Volume to Capacity 0.14 0.74 0.01 0.01
Queue Length 95th (ft) 12 121 1 1
Control Delay (s) 13.6 63.5 0.5 0.4
Lane LOS B F A A
Approach Delay (s) 13.6 63.5 0.5 0.4
Approach LOS B F

Intersection Summary
Average Delay 9.1
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
4: 7th Ave S & Phase 2 access 9/9/2013

Future with Project Conditions -- 6th St S local area analysis 2017 AM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 30 0 80 25 0 8
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 33 0 89 28 0 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 33 239 33
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 33 239 33
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 94 100 99
cM capacity (veh/h) 1578 707 1040

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 33 117 9
Volume Left 0 89 0
Volume Right 0 0 9
cSH 1700 1578 1040
Volume to Capacity 0.02 0.06 0.01
Queue Length 95th (ft) 0 4 1
Control Delay (s) 0.0 5.8 8.5
Lane LOS A A
Approach Delay (s) 0.0 5.8 8.5
Approach LOS A

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 16.1% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



Traffic Impact Analysis Technical Appendix Google Office Park Phase 2 
September 9, 2013 
 
 
 
 
 
 

William Popp Associates  

 

APPENDIX G 
 
 

 
for 

 
Google Office Building Phase 2 

 
 
 
 
 
 
 
 
 

PM Peak Hour Level of Service Calculation Results 
 

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Signalized Intersection Capacity Analysis
104: NE 68th St & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 1765 1500 1676 1765 1500 1676 1765 1500 1676 1643
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 1765 1500 1676 1765 1500 1676 1765 1500 1676 1643
Volume (vph) 166 292 64 193 244 148 154 257 124 170 123 105
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 180 317 70 210 265 161 167 279 135 185 134 114
RTOR Reduction (vph) 0 0 46 0 0 102 0 0 76 0 33 0
Lane Group Flow (vph) 180 317 24 210 265 59 167 279 59 185 215 0
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 15.2 18.8 30.8 13.6 17.2 33.2 12.0 25.6 39.2 16.0 29.6
Effective Green, g (s) 15.2 18.8 30.8 13.6 17.2 33.2 12.0 25.6 39.2 16.0 29.6
Actuated g/C Ratio 0.17 0.21 0.34 0.15 0.19 0.37 0.13 0.28 0.44 0.18 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 283 369 513 253 337 620 223 502 653 298 540
v/s Ratio Prot 0.11 c0.18 0.01 0.13 c0.15 0.02 0.10 c0.16 0.01 c0.11 0.13
v/s Ratio Perm 0.01 0.02 0.03
v/c Ratio 0.64 0.86 0.05 0.83 0.79 0.10 0.75 0.56 0.09 0.62 0.40
Uniform Delay, d1 34.8 34.3 19.8 37.1 34.7 18.6 37.5 27.4 14.9 34.2 23.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.6 17.7 0.0 20.0 11.5 0.1 12.9 4.4 0.1 4.0 2.2
Delay (s) 39.5 52.0 19.8 57.1 46.1 18.6 50.4 31.8 15.0 38.2 25.5
Level of Service D D B E D B D C B D C
Approach Delay (s) 44.0 42.8 33.2 30.9
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 38.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Signalized Intersection Capacity Analysis
104: NE 68th St & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 1765 1500 1676 1765 1500 1676 1765 1500 1676 1666
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 1765 1500 1676 1765 1500 1676 1765 1500 1676 1666
Volume (vph) 178 328 71 215 284 168 163 325 138 196 188 111
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 193 357 77 234 309 183 177 353 150 213 204 121
RTOR Reduction (vph) 0 0 48 0 0 112 0 0 83 0 23 0
Lane Group Flow (vph) 193 357 29 234 309 71 177 353 67 213 302 0
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 15.1 19.6 31.9 14.0 18.5 34.8 12.3 24.1 38.1 16.3 28.1
Effective Green, g (s) 15.1 19.6 31.9 14.0 18.5 34.8 12.3 24.1 38.1 16.3 28.1
Actuated g/C Ratio 0.17 0.22 0.35 0.16 0.21 0.39 0.14 0.27 0.42 0.18 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 384 532 261 363 647 229 473 635 304 520
v/s Ratio Prot 0.12 c0.20 0.01 0.14 c0.18 0.02 0.11 c0.20 0.02 c0.13 0.18
v/s Ratio Perm 0.01 0.03 0.03
v/c Ratio 0.69 0.93 0.05 0.90 0.85 0.11 0.77 0.75 0.11 0.70 0.58
Uniform Delay, d1 35.2 34.5 19.1 37.3 34.4 17.7 37.5 30.2 15.7 34.6 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.8 28.5 0.0 30.0 17.2 0.1 14.9 10.3 0.1 7.1 4.7
Delay (s) 42.0 63.0 19.2 67.3 51.6 17.8 52.4 40.4 15.7 41.7 30.7
Level of Service D E B E D B D D B D C
Approach Delay (s) 51.2 48.1 38.1 35.0
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 43.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Signalized Intersection Capacity Analysis
104: NE 68th St & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 1765 1500 1676 1765 1500 1676 1765 1500 1676 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 1765 1500 1676 1765 1500 1676 1765 1500 1676 1668
Volume (vph) 179 328 71 215 284 174 163 327 138 260 204 117
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 195 357 77 234 309 189 177 355 150 283 222 127
RTOR Reduction (vph) 0 0 47 0 0 115 0 0 82 0 23 0
Lane Group Flow (vph) 195 357 30 234 309 74 177 355 68 283 326 0
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 15.1 19.7 32.4 13.9 18.5 35.2 12.7 23.7 37.6 16.7 27.7
Effective Green, g (s) 15.1 19.7 32.4 13.9 18.5 35.2 12.7 23.7 37.6 16.7 27.7
Actuated g/C Ratio 0.17 0.22 0.36 0.15 0.21 0.39 0.14 0.26 0.42 0.19 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 386 540 259 363 653 237 465 627 311 513
v/s Ratio Prot 0.12 c0.20 0.01 0.14 c0.18 0.02 0.11 c0.20 0.02 c0.17 0.20
v/s Ratio Perm 0.01 0.03 0.03
v/c Ratio 0.69 0.92 0.05 0.90 0.85 0.11 0.75 0.76 0.11 0.91 0.64
Uniform Delay, d1 35.3 34.4 18.8 37.4 34.4 17.5 37.1 30.6 16.0 35.9 26.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.2 27.6 0.0 31.6 17.2 0.1 12.1 11.3 0.1 28.7 5.9
Delay (s) 42.5 62.0 18.8 69.0 51.6 17.5 49.2 41.9 16.1 64.7 32.7
Level of Service D E B E D B D D B E C
Approach Delay (s) 50.7 48.4 38.1 47.0
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 46.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
109: NE 85th St & 114th Ave NE 12/17/2012

Existing Counts 2012 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1859 1583 3433 1809
Flt Permitted 0.37 1.00 1.00 0.21 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 683 3539 1583 384 3539 1583 1859 1583 3433 1809
Volume (vph) 8 636 4 156 691 204 1 25 254 327 19 5
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 691 4 170 751 222 1 27 276 355 21 5
RTOR Reduction (vph) 0 0 3 0 0 136 0 0 180 0 4 0
Lane Group Flow (vph) 9 691 1 170 751 86 0 28 96 355 22 0
Turn Type Perm Perm pm+pt Perm Split Perm Split
Protected Phases 4 3 8 2 2 6 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 15.4 15.4 15.4 25.4 25.4 25.4 16.0 16.0 11.9 11.9
Effective Green, g (s) 15.4 15.4 15.4 25.4 25.4 25.4 16.0 16.0 11.9 11.9
Actuated g/C Ratio 0.24 0.24 0.24 0.39 0.39 0.39 0.25 0.25 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 161 835 373 277 1377 616 455 388 626 330
v/s Ratio Prot c0.20 0.06 c0.21 0.02 c0.10 0.01
v/s Ratio Perm 0.01 0.00 0.18 0.05 c0.06
v/c Ratio 0.06 0.83 0.00 0.61 0.55 0.14 0.06 0.25 0.57 0.07
Uniform Delay, d1 19.3 23.7 19.1 14.9 15.5 12.9 18.9 19.8 24.4 22.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 6.8 0.0 4.0 0.4 0.1 0.3 1.5 1.2 0.1
Delay (s) 19.5 30.5 19.1 18.9 15.9 13.0 19.2 21.3 25.5 22.2
Level of Service B C B B B B B C C C
Approach Delay (s) 30.3 15.8 21.1 25.3
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 21.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 65.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
109: NE 85th St & 114th Ave NE 12/17/2012

Future Conditions without Project 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1860 1583 3433 1811
Flt Permitted 0.27 1.00 1.00 0.12 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 507 3539 1583 220 3539 1583 1860 1583 3433 1811
Volume (vph) 8 1035 4 164 870 214 1 27 392 344 20 5
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 1125 4 178 946 233 1 29 426 374 22 5
RTOR Reduction (vph) 0 0 3 0 0 125 0 0 129 0 4 0
Lane Group Flow (vph) 9 1125 1 178 946 108 0 30 297 374 23 0
Turn Type Perm Perm pm+pt Perm Split Perm Split
Protected Phases 4 3 8 2 2 6 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 29.8 29.8 29.8 40.8 40.8 40.8 21.0 21.0 14.0 14.0
Effective Green, g (s) 29.8 29.8 29.8 40.8 40.8 40.8 21.0 21.0 14.0 14.0
Actuated g/C Ratio 0.34 0.34 0.34 0.46 0.46 0.46 0.24 0.24 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 172 1201 537 226 1645 736 445 379 547 289
v/s Ratio Prot c0.32 c0.06 0.27 0.02 c0.11 0.01
v/s Ratio Perm 0.02 0.00 0.30 0.07 c0.19
v/c Ratio 0.05 0.94 0.00 0.79 0.58 0.15 0.07 0.78 0.68 0.08
Uniform Delay, d1 19.5 28.1 19.2 19.3 17.2 13.5 25.8 31.3 34.8 31.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 13.4 0.0 16.4 0.5 0.1 0.3 14.9 3.5 0.1
Delay (s) 19.6 41.5 19.2 35.7 17.7 13.6 26.1 46.1 38.3 31.5
Level of Service B D B D B B C D D C
Approach Delay (s) 41.2 19.3 44.8 37.9
Approach LOS D B D D

Intersection Summary
HCM Average Control Delay 32.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 87.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

ATTACHMENT 3 
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HCM Signalized Intersection Capacity Analysis
109: NE 85th St & 114th Ave NE 12/17/2012

Future Conditions with Project 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1860 1583 3433 1811
Flt Permitted 0.25 1.00 1.00 0.12 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 468 3539 1583 226 3539 1583 1860 1583 3433 1811
Volume (vph) 8 1035 4 166 873 214 1 27 439 344 20 5
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 1125 4 180 949 233 1 29 477 374 22 5
RTOR Reduction (vph) 0 0 3 0 0 130 0 0 114 0 4 0
Lane Group Flow (vph) 9 1125 1 180 949 103 0 30 363 374 23 0
Turn Type Perm Perm pm+pt Perm Split Perm Split
Protected Phases 4 3 8 2 2 6 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 29.0 29.0 29.0 39.0 39.0 39.0 23.0 23.0 14.0 14.0
Effective Green, g (s) 29.0 29.0 29.0 39.0 39.0 39.0 23.0 23.0 14.0 14.0
Actuated g/C Ratio 0.33 0.33 0.33 0.44 0.44 0.44 0.26 0.26 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 154 1166 522 205 1568 702 486 414 546 288
v/s Ratio Prot c0.32 c0.06 0.27 0.02 c0.11 0.01
v/s Ratio Perm 0.02 0.00 0.33 0.07 c0.23
v/c Ratio 0.06 0.96 0.00 0.88 0.61 0.15 0.06 0.88 0.68 0.08
Uniform Delay, d1 20.2 29.0 19.8 20.5 18.6 14.6 24.4 31.1 34.9 31.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 18.4 0.0 31.7 0.7 0.1 0.2 22.2 3.6 0.1
Delay (s) 20.3 47.4 19.8 52.2 19.3 14.7 24.6 53.3 38.5 31.6
Level of Service C D B D B B C D D C
Approach Delay (s) 47.0 22.9 51.6 38.0
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 37.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 88.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
112: Kirkland Way & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 73 201 41 46 150 36 62 345 21 29 162 70
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 79 218 45 50 163 39 67 375 23 32 176 76

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total (vph) 342 252 465 32 252
Volume Left (vph) 79 50 67 32 0
Volume Right (vph) 45 39 23 0 76
Hadj (s) 0.00 -0.02 0.03 0.53 -0.18
Departure Headway (s) 7.6 7.9 7.3 8.7 8.0
Degree Utilization, x 0.72 0.55 0.94 0.08 0.56
Capacity (veh/h) 459 427 486 394 426
Control Delay (s) 27.9 20.3 54.5 11.2 19.4
Approach Delay (s) 27.9 20.3 54.5 18.5
Approach LOS D C F C

Intersection Summary
Delay 33.7
HCM Level of Service D
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
112: Kirkland Way & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 92 216 71 51 162 40 91 402 23 152 216 117
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 100 235 77 55 176 43 99 437 25 165 235 127

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total (vph) 412 275 561 165 362
Volume Left (vph) 100 55 99 165 0
Volume Right (vph) 77 43 25 0 127
Hadj (s) -0.03 -0.02 0.04 0.53 -0.21
Departure Headway (s) 8.6 9.3 9.0 9.6 8.8
Degree Utilization, x 0.98 0.71 1.40 0.44 0.89
Capacity (veh/h) 412 376 410 371 395
Control Delay (s) 69.6 31.9 219.5 18.7 50.0
Approach Delay (s) 69.6 31.9 219.5 40.2
Approach LOS F D F E

Intersection Summary
Delay 102.4
HCM Level of Service F
Intersection Capacity Utilization 90.1% ICU Level of Service E
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
112: Kirkland Way & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 92 216 72 53 162 40 105 425 70 152 220 117
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 100 235 78 58 176 43 114 462 76 165 239 127

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total (vph) 413 277 652 165 366
Volume Left (vph) 100 58 114 165 0
Volume Right (vph) 78 43 76 0 127
Hadj (s) -0.03 -0.02 0.00 0.53 -0.21
Departure Headway (s) 8.6 9.3 9.0 9.6 8.9
Degree Utilization, x 0.99 0.72 1.63 0.44 0.90
Capacity (veh/h) 413 376 402 361 395
Control Delay (s) 71.5 32.8 317.8 18.8 52.7
Approach Delay (s) 71.5 32.8 317.8 42.2
Approach LOS F D F E

Intersection Summary
Delay 143.2
HCM Level of Service F
Intersection Capacity Utilization 95.1% ICU Level of Service F
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis
112: Kirkland Way & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 PM PK -- MITIGATED
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.97 0.98 0.98 1.00 0.95
Flt Protected 0.99 0.99 0.99 0.95 1.00
Satd. Flow (prot) 1699 1710 1722 1676 1673
Flt Permitted 0.87 0.87 0.87 0.38 1.00
Satd. Flow (perm) 1490 1502 1518 679 1673
Volume (vph) 92 216 72 53 162 40 105 425 70 152 220 117
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 100 235 78 58 176 43 114 462 76 165 239 127
RTOR Reduction (vph) 0 17 0 0 13 0 0 10 0 0 39 0
Lane Group Flow (vph) 0 396 0 0 264 0 0 642 0 165 327 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 14.9 14.9 22.1 22.1 22.1
Effective Green, g (s) 14.9 14.9 22.1 22.1 22.1
Actuated g/C Ratio 0.33 0.33 0.49 0.49 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 493 497 746 333 822
v/s Ratio Prot 0.20
v/s Ratio Perm c0.27 0.18 c0.42 0.24
v/c Ratio 0.80 0.53 0.86 0.50 0.40
Uniform Delay, d1 13.7 12.2 10.1 7.7 7.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.2 1.1 10.0 1.2 0.3
Delay (s) 22.9 13.3 20.1 8.9 7.6
Level of Service C B C A A
Approach Delay (s) 22.9 13.3 20.1 8.0
Approach LOS C B C A

Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 95.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
406: NE 70th Pl & 132nd Ave NE 12/17/2012

Existing Counts 2012 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.95 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1827 1770 1816 1770 1765 1770 1804
Flt Permitted 0.12 1.00 0.20 1.00 0.40 1.00 0.19 1.00
Satd. Flow (perm) 229 1827 382 1816 740 1765 347 1804
Volume (vph) 143 392 58 188 543 110 119 306 164 55 199 53
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 155 426 63 204 590 120 129 333 178 60 216 58
RTOR Reduction (vph) 0 6 0 0 8 0 0 21 0 0 10 0
Lane Group Flow (vph) 155 483 0 204 702 0 129 490 0 60 264 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 37.6 32.6 43.6 35.6 36.6 30.6 31.0 27.8
Effective Green, g (s) 37.6 32.6 43.6 35.6 36.6 30.6 31.0 27.8
Actuated g/C Ratio 0.42 0.36 0.48 0.39 0.40 0.34 0.34 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 180 659 307 715 368 597 169 555
v/s Ratio Prot 0.05 0.26 c0.06 c0.39 c0.02 c0.28 0.01 0.15
v/s Ratio Perm 0.31 0.26 0.12 0.11
v/c Ratio 0.86 0.73 0.66 0.98 0.35 0.82 0.36 0.47
Uniform Delay, d1 22.1 25.1 16.7 27.1 17.9 27.4 21.9 25.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.9 4.2 5.3 28.8 0.6 12.0 1.3 2.9
Delay (s) 54.0 29.3 22.1 55.9 18.5 39.4 23.2 28.3
Level of Service D C C E B D C C
Approach Delay (s) 35.3 48.3 35.2 27.4
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 38.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 90.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
406: NE 70th Pl & 132nd Ave NE 12/17/2012

Future Conditions without Project 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.95 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1827 1770 1816 1770 1765 1770 1804
Flt Permitted 0.12 1.00 0.18 1.00 0.37 1.00 0.15 1.00
Satd. Flow (perm) 224 1827 337 1816 686 1765 278 1804
Volume (vph) 152 413 61 197 572 116 125 322 172 58 209 55
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 165 449 66 214 622 126 136 350 187 63 227 60
RTOR Reduction (vph) 0 6 0 0 8 0 0 21 0 0 11 0
Lane Group Flow (vph) 165 509 0 214 740 0 136 516 0 63 276 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 38.2 33.2 45.8 37.0 35.6 29.6 30.0 26.8
Effective Green, g (s) 38.2 33.2 45.8 37.0 35.6 29.6 30.0 26.8
Actuated g/C Ratio 0.42 0.37 0.50 0.41 0.39 0.33 0.33 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 179 668 309 740 341 575 144 532
v/s Ratio Prot c0.05 0.28 c0.07 c0.41 c0.03 c0.29 0.02 0.15
v/s Ratio Perm 0.34 0.28 0.13 0.13
v/c Ratio 0.92 0.76 0.69 1.00 0.40 0.90 0.44 0.52
Uniform Delay, d1 23.7 25.3 16.5 26.9 18.9 29.2 23.3 26.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 45.2 5.1 6.6 32.7 0.8 19.3 2.1 3.6
Delay (s) 68.9 30.5 23.1 59.6 19.7 48.5 25.4 30.2
Level of Service E C C E B D C C
Approach Delay (s) 39.8 51.5 42.7 29.4
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 43.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 90.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
406: NE 70th Pl & 132nd Ave NE 12/17/2012

Future Conditions with Project 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.95 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1828 1770 1816 1770 1765 1770 1804
Flt Permitted 0.12 1.00 0.16 1.00 0.37 1.00 0.15 1.00
Satd. Flow (perm) 225 1828 306 1816 686 1765 278 1804
Volume (vph) 152 427 61 197 572 116 125 322 172 58 209 55
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 165 464 66 214 622 126 136 350 187 63 227 60
RTOR Reduction (vph) 0 6 0 0 8 0 0 21 0 0 11 0
Lane Group Flow (vph) 165 524 0 214 740 0 136 516 0 63 276 0
Turn Type pm+pt pm+pt pm+pt pm+pt
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 38.1 33.1 45.9 37.0 35.6 29.6 30.0 26.8
Effective Green, g (s) 38.1 33.1 45.9 37.0 35.6 29.6 30.0 26.8
Actuated g/C Ratio 0.42 0.36 0.51 0.41 0.39 0.33 0.33 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 179 666 298 740 341 575 144 532
v/s Ratio Prot 0.05 0.29 c0.07 c0.41 c0.03 c0.29 0.02 0.15
v/s Ratio Perm 0.33 0.29 0.13 0.13
v/c Ratio 0.92 0.79 0.72 1.00 0.40 0.90 0.44 0.52
Uniform Delay, d1 23.7 25.7 16.8 26.9 18.9 29.2 23.3 26.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 45.2 6.1 8.0 32.7 0.8 19.3 2.1 3.6
Delay (s) 68.9 31.8 24.8 59.6 19.7 48.5 25.4 30.2
Level of Service E C C E B D C C
Approach Delay (s) 40.6 51.9 42.7 29.4
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 43.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 90.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
407: NE 70th Pl & 116th Ave NE 12/17/2012

Existing Counts 2012 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1849 1770 1863 1583 1770 1669
Flt Permitted 0.95 1.00 1.00 0.50 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 931 1849 1770 1863 1583 1770 1669
Volume (vph) 225 420 358 235 348 18 292 479 285 14 81 184
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 245 457 389 255 378 20 317 521 310 15 88 200
RTOR Reduction (vph) 0 0 132 0 2 0 0 0 191 0 88 0
Lane Group Flow (vph) 245 457 257 255 396 0 317 521 119 15 200 0
Turn Type Prot pm+ov Perm Prot Perm Prot
Protected Phases 5 2 3 6 3 8 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 15.0 44.0 61.0 25.0 25.0 17.0 35.4 35.4 0.8 19.2
Effective Green, g (s) 15.0 44.0 61.0 25.0 25.0 17.0 35.4 35.4 0.8 19.2
Actuated g/C Ratio 0.16 0.48 0.66 0.27 0.27 0.18 0.38 0.38 0.01 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 288 889 1116 252 501 326 715 608 15 348
v/s Ratio Prot c0.14 0.25 0.04 0.21 c0.18 c0.28 0.01 0.12
v/s Ratio Perm 0.12 c0.27 0.08
v/c Ratio 0.85 0.51 0.23 1.01 0.79 0.97 0.73 0.20 1.00 0.58
Uniform Delay, d1 37.5 16.7 6.2 33.6 31.2 37.4 24.3 18.9 45.7 32.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.7 0.5 0.1 59.8 8.3 42.1 6.4 0.7 232.4 6.8
Delay (s) 58.2 17.2 6.3 93.4 39.4 79.5 30.7 19.6 278.1 39.6
Level of Service E B A F D E C B F D
Approach Delay (s) 22.5 60.5 41.2 51.4
Approach LOS C E D D

Intersection Summary
HCM Average Control Delay 39.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 92.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
407: NE 70th Pl & 116th Ave NE 12/17/2012

Future Conditions without Project 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1849 1770 1863 1583 1770 1667
Flt Permitted 0.95 1.00 1.00 0.49 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 904 1849 1770 1863 1583 1770 1667
Volume (vph) 241 449 385 247 373 19 329 503 299 15 85 198
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 262 488 418 268 405 21 358 547 325 16 92 215
RTOR Reduction (vph) 0 0 138 0 2 0 0 0 205 0 91 0
Lane Group Flow (vph) 262 488 280 268 424 0 358 547 120 16 216 0
Turn Type Prot pm+ov Perm Prot Perm Prot
Protected Phases 5 2 3 6 3 8 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 15.4 44.4 61.4 25.0 25.0 17.0 33.8 33.8 1.6 18.4
Effective Green, g (s) 15.4 44.4 61.4 25.0 25.0 17.0 33.8 33.8 1.6 18.4
Actuated g/C Ratio 0.17 0.48 0.67 0.27 0.27 0.19 0.37 0.37 0.02 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 297 901 1128 246 504 328 686 583 31 334
v/s Ratio Prot c0.15 0.26 0.05 0.23 c0.20 c0.29 0.01 0.13
v/s Ratio Perm 0.13 c0.30 0.08
v/c Ratio 0.88 0.54 0.25 1.09 0.84 1.09 0.80 0.21 0.52 0.65
Uniform Delay, d1 37.3 16.6 6.0 33.4 31.5 37.4 25.9 19.8 44.7 33.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.9 0.7 0.1 83.3 12.0 76.4 9.4 0.8 13.7 9.3
Delay (s) 62.2 17.2 6.1 116.7 43.5 113.8 35.3 20.6 58.5 43.0
Level of Service E B A F D F D C E D
Approach Delay (s) 23.4 71.8 54.3 43.8
Approach LOS C E D D

Intersection Summary
HCM Average Control Delay 46.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 91.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
407: NE 70th Pl & 116th Ave NE 12/17/2012

Future Conditions with Project 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1849 1770 1863 1583 1770 1667
Flt Permitted 0.95 1.00 1.00 0.48 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 889 1849 1770 1863 1583 1770 1667
Volume (vph) 248 466 394 247 374 19 331 503 299 15 85 198
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 270 507 428 268 407 21 360 547 325 16 92 215
RTOR Reduction (vph) 0 0 142 0 2 0 0 0 205 0 91 0
Lane Group Flow (vph) 270 507 286 268 426 0 360 547 120 16 216 0
Turn Type Prot pm+ov Perm Prot Perm Prot
Protected Phases 5 2 3 6 3 8 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 15.5 44.5 61.5 25.0 25.0 17.0 33.8 33.8 1.6 18.4
Effective Green, g (s) 15.5 44.5 61.5 25.0 25.0 17.0 33.8 33.8 1.6 18.4
Actuated g/C Ratio 0.17 0.48 0.67 0.27 0.27 0.18 0.37 0.37 0.02 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 299 902 1128 242 503 327 685 582 31 334
v/s Ratio Prot c0.15 0.27 0.05 0.23 c0.20 c0.29 0.01 0.13
v/s Ratio Perm 0.13 c0.30 0.08
v/c Ratio 0.90 0.56 0.25 1.11 0.85 1.10 0.80 0.21 0.52 0.65
Uniform Delay, d1 37.5 16.8 6.1 33.5 31.6 37.5 26.0 19.9 44.8 33.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.5 0.8 0.1 89.7 12.4 79.7 9.4 0.8 13.7 9.3
Delay (s) 66.0 17.6 6.2 123.1 44.1 117.1 35.4 20.7 58.5 43.1
Level of Service E B A F D F D C E D
Approach Delay (s) 24.4 74.5 55.4 43.8
Approach LOS C E E D

Intersection Summary
HCM Average Control Delay 47.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 91.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
411: NE 70th Pl & 12/17/2012

Existing Counts 2012 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.20 1.00
Satd. Flow (perm) 1770 1583 1863 1583 377 1863
Volume (vph) 179 283 726 106 237 613
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 195 308 789 115 258 666
RTOR Reduction (vph) 0 216 0 29 0 0
Lane Group Flow (vph) 195 92 789 86 258 666
Turn Type Perm Perm pm+pt
Protected Phases 8 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 12.8 12.8 46.1 46.1 54.1 54.1
Effective Green, g (s) 12.8 12.8 46.1 46.1 54.1 54.1
Actuated g/C Ratio 0.17 0.17 0.62 0.62 0.72 0.72
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 302 271 1147 974 347 1346
v/s Ratio Prot c0.11 0.42 c0.04 0.36
v/s Ratio Perm 0.06 0.05 c0.50
v/c Ratio 0.65 0.34 0.69 0.09 0.74 0.49
Uniform Delay, d1 28.9 27.3 9.6 5.9 8.8 4.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 0.7 3.4 0.2 8.4 1.3
Delay (s) 33.6 28.1 13.0 6.0 17.2 5.8
Level of Service C C B A B A
Approach Delay (s) 30.2 12.1 9.0
Approach LOS C B A

Intersection Summary
HCM Average Control Delay 14.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 74.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Signalized Intersection Capacity Analysis
411: NE 70th Pl & 12/17/2012

Future Conditions without Project 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.10 1.00
Satd. Flow (perm) 1770 1583 1863 1583 187 1863
Volume (vph) 197 297 788 137 249 685
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 214 323 857 149 271 745
RTOR Reduction (vph) 0 267 0 34 0 0
Lane Group Flow (vph) 214 56 857 115 271 745
Turn Type Perm Perm pm+pt
Protected Phases 8 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 13.4 13.4 41.8 41.8 56.1 56.1
Effective Green, g (s) 13.4 13.4 41.8 41.8 56.1 56.1
Actuated g/C Ratio 0.17 0.17 0.54 0.54 0.72 0.72
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 306 274 1005 854 346 1349
v/s Ratio Prot c0.12 c0.46 c0.10 0.40
v/s Ratio Perm 0.04 0.07 0.46
v/c Ratio 0.70 0.20 0.85 0.13 0.78 0.55
Uniform Delay, d1 30.2 27.5 15.2 8.9 19.2 4.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.8 0.4 9.1 0.3 11.0 1.6
Delay (s) 37.0 27.8 24.3 9.2 30.2 6.6
Level of Service D C C A C A
Approach Delay (s) 31.5 22.1 12.9
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 20.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 77.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
411: NE 70th Pl & 12/17/2012

Future Conditions with Project 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.09 1.00
Satd. Flow (perm) 1770 1583 1863 1583 161 1863
Volume (vph) 200 297 821 168 249 688
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 217 323 892 183 271 748
RTOR Reduction (vph) 0 250 0 40 0 0
Lane Group Flow (vph) 217 73 892 143 271 748
Turn Type Perm Perm pm+pt
Protected Phases 8 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 13.5 13.5 42.4 42.4 56.1 56.1
Effective Green, g (s) 13.5 13.5 42.4 42.4 56.1 56.1
Actuated g/C Ratio 0.17 0.17 0.55 0.55 0.72 0.72
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 308 275 1018 865 318 1347
v/s Ratio Prot c0.12 0.48 c0.11 0.40
v/s Ratio Perm 0.05 0.09 c0.51
v/c Ratio 0.70 0.26 0.88 0.16 0.85 0.56
Uniform Delay, d1 30.2 27.8 15.3 8.8 21.9 5.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.1 0.5 10.5 0.4 19.2 1.7
Delay (s) 37.3 28.3 25.8 9.2 41.1 6.6
Level of Service D C C A D A
Approach Delay (s) 31.9 23.0 15.8
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 77.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
1001: North Driveway & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 52 36 2 604 340 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 57 39 2 657 370 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type TWLTL
Median storage veh) 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1033 372 375
vC1, stage 1 conf vol 372
vC2, stage 2 conf vol 661
vCu, unblocked vol 1033 372 375
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 85 94 100
cM capacity (veh/h) 382 674 1183

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 96 2 657 375
Volume Left 57 2 0 0
Volume Right 39 0 0 5
cSH 647 1183 1700 1700
Volume to Capacity 0.15 0.00 0.39 0.22
Queue Length 95th (ft) 13 0 0 0
Control Delay (s) 13.8 8.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 13.8 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 43.6% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1001: North Driveway & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 52 36 2 698 433 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 57 39 2 759 471 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type TWLTL
Median storage veh) 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1236 473 476
vC1, stage 1 conf vol 473
vC2, stage 2 conf vol 763
vCu, unblocked vol 1236 473 476
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 83 93 100
cM capacity (veh/h) 327 591 1086

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 96 2 759 476
Volume Left 57 2 0 0
Volume Right 39 0 0 5
cSH 554 1086 1700 1700
Volume to Capacity 0.17 0.00 0.45 0.28
Queue Length 95th (ft) 15 0 0 0
Control Delay (s) 15.5 8.3 0.0 0.0
Lane LOS C A
Approach Delay (s) 15.5 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1001: North Driveway & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 52 36 2 708 435 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 57 39 2 770 473 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type TWLTL
Median storage veh) 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1249 476 478
vC1, stage 1 conf vol 476
vC2, stage 2 conf vol 774
vCu, unblocked vol 1249 476 478
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 83 93 100
cM capacity (veh/h) 324 589 1084

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 96 2 770 478
Volume Left 57 2 0 0
Volume Right 39 0 0 5
cSH 548 1084 1700 1700
Volume to Capacity 0.17 0.00 0.45 0.28
Queue Length 95th (ft) 16 0 0 0
Control Delay (s) 15.6 8.3 0.0 0.0
Lane LOS C A
Approach Delay (s) 15.6 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1002: South Driveway & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 17 89 9 603 339 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 18 97 10 655 368 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type TWLTL
Median storage veh) 1
Upstream signal (ft) 773
pX, platoon unblocked 0.91
vC, conflicting volume 1045 370 371
vC1, stage 1 conf vol 370
vC2, stage 2 conf vol 675
vCu, unblocked vol 1049 370 371
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 95 86 99
cM capacity (veh/h) 355 676 1188

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 115 10 655 371
Volume Left 18 10 0 0
Volume Right 97 0 0 2
cSH 805 1188 1700 1700
Volume to Capacity 0.14 0.01 0.39 0.22
Queue Length 95th (ft) 12 1 0 0
Control Delay (s) 11.9 8.1 0.0 0.0
Lane LOS B A
Approach Delay (s) 11.9 0.1 0.0
Approach LOS B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 43.5% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1002: South Driveway & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 17 89 9 697 432 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 18 97 10 758 470 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type TWLTL
Median storage veh) 1
Upstream signal (ft) 773
pX, platoon unblocked 0.85
vC, conflicting volume 1248 471 472
vC1, stage 1 conf vol 471
vC2, stage 2 conf vol 777
vCu, unblocked vol 1291 471 472
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 94 84 99
cM capacity (veh/h) 287 593 1090

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 115 10 758 472
Volume Left 18 10 0 0
Volume Right 97 0 0 2
cSH 706 1090 1700 1700
Volume to Capacity 0.16 0.01 0.45 0.28
Queue Length 95th (ft) 15 1 0 0
Control Delay (s) 13.2 8.3 0.0 0.0
Lane LOS B A
Approach Delay (s) 13.2 0.1 0.0
Approach LOS B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 48.7% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1002: South Driveway & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 27 175 18 697 432 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 29 190 20 758 470 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type TWLTL
Median storage veh) 1
Upstream signal (ft) 773
pX, platoon unblocked 0.85
vC, conflicting volume 1268 472 474
vC1, stage 1 conf vol 472
vC2, stage 2 conf vol 797
vCu, unblocked vol 1316 472 474
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 89 68 98
cM capacity (veh/h) 279 592 1088

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 220 20 758 474
Volume Left 29 20 0 0
Volume Right 190 0 0 4
cSH 684 1088 1700 1700
Volume to Capacity 0.32 0.02 0.45 0.28
Queue Length 95th (ft) 35 1 0 0
Control Delay (s) 14.7 8.4 0.0 0.0
Lane LOS B A
Approach Delay (s) 14.7 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 48.7% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1003: 5th Pl S & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 24 23 17 712 293 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 26 25 18 774 318 30
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL
Median storage veh) 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1145 334 349
vC1, stage 1 conf vol 334
vC2, stage 2 conf vol 811
vCu, unblocked vol 1145 334 349
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 92 96 98
cM capacity (veh/h) 335 708 1210

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 51 18 774 349
Volume Left 26 18 0 0
Volume Right 25 0 0 30
cSH 452 1210 1700 1700
Volume to Capacity 0.11 0.02 0.46 0.21
Queue Length 95th (ft) 9 1 0 0
Control Delay (s) 14.0 8.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 14.0 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1003: 5th Pl S & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 24 23 17 806 386 23
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 26 25 18 876 420 25
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL
Median storage veh) 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1345 432 445
vC1, stage 1 conf vol 432
vC2, stage 2 conf vol 913
vCu, unblocked vol 1345 432 445
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 91 96 98
cM capacity (veh/h) 289 623 1116

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 51 18 876 445
Volume Left 26 18 0 0
Volume Right 25 0 0 25
cSH 392 1116 1700 1700
Volume to Capacity 0.13 0.02 0.52 0.26
Queue Length 95th (ft) 11 1 0 0
Control Delay (s) 15.6 8.3 0.0 0.0
Lane LOS C A
Approach Delay (s) 15.6 0.2 0.0
Approach LOS C

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1003: 5th Pl S & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 98 23 17 816 388 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 107 25 18 887 422 30
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL
Median storage veh) 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1361 437 452
vC1, stage 1 conf vol 437
vC2, stage 2 conf vol 924
vCu, unblocked vol 1361 437 452
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 63 96 98
cM capacity (veh/h) 285 620 1108

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 132 18 887 452
Volume Left 107 18 0 0
Volume Right 25 0 0 30
cSH 318 1108 1700 1700
Volume to Capacity 0.41 0.02 0.52 0.27
Queue Length 95th (ft) 49 1 0 0
Control Delay (s) 24.1 8.3 0.0 0.0
Lane LOS C A
Approach Delay (s) 24.1 0.2 0.0
Approach LOS C

Intersection Summary
Average Delay 2.2
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1004: 9th Ave S & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 47 12 585 91 16 397
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 51 13 636 99 17 432
Pedestrians 5 5
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 570
pX, platoon unblocked 0.88 0.88 0.88
vC, conflicting volume 1157 695 740
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1178 653 704
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 72 97 98
cM capacity (veh/h) 180 407 782

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 64 735 17 432
Volume Left 51 0 17 0
Volume Right 13 99 0 0
cSH 203 1700 782 1700
Volume to Capacity 0.32 0.43 0.02 0.25
Queue Length 95th (ft) 32 0 2 0
Control Delay (s) 30.7 0.0 9.7 0.0
Lane LOS D A
Approach Delay (s) 30.7 0.0 0.4
Approach LOS D

Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



HCM Unsignalized Intersection Capacity Analysis
1004: 9th Ave S & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 47 12 679 91 16 490
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 51 13 738 99 17 533
Pedestrians 5 5
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 570
pX, platoon unblocked 0.82 0.82 0.82
vC, conflicting volume 1360 798 842
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1437 754 808
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 56 96 97
cM capacity (veh/h) 117 334 670

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 64 837 17 533
Volume Left 51 0 17 0
Volume Right 13 99 0 0
cSH 135 1700 670 1700
Volume to Capacity 0.48 0.49 0.03 0.31
Queue Length 95th (ft) 54 0 2 0
Control Delay (s) 53.7 0.0 10.5 0.0
Lane LOS F B
Approach Delay (s) 53.7 0.0 0.3
Approach LOS F

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 
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HCM Unsignalized Intersection Capacity Analysis
1004: 9th Ave S & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 47 12 688 91 16 576
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 51 13 748 99 17 626
Pedestrians 5 5
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 570
pX, platoon unblocked 0.82 0.82 0.82
vC, conflicting volume 1463 807 852
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1565 765 819
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 48 96 97
cM capacity (veh/h) 98 328 661

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 64 847 17 626
Volume Left 51 0 17 0
Volume Right 13 99 0 0
cSH 114 1700 661 1700
Volume to Capacity 0.56 0.50 0.03 0.37
Queue Length 95th (ft) 67 0 2 0
Control Delay (s) 71.3 0.0 10.6 0.0
Lane LOS F B
Approach Delay (s) 71.3 0.0 0.3
Approach LOS F

Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 
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HCM Unsignalized Intersection Capacity Analysis
1004: 9th Ave S & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 PM PK -- MITIGATED
City of Mt Vernon, Public Works Dep Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 47 12 688 91 16 576
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 51 13 748 99 17 626
Pedestrians 5 5
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type TWLTL
Median storage veh) 1
Upstream signal (ft) 570
pX, platoon unblocked 0.82 0.82 0.82
vC, conflicting volume 1463 807 852
vC1, stage 1 conf vol 802
vC2, stage 2 conf vol 661
vCu, unblocked vol 1566 764 819
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 79 96 97
cM capacity (veh/h) 239 327 660

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 64 847 17 626
Volume Left 51 0 17 0
Volume Right 13 99 0 0
cSH 253 1700 660 1700
Volume to Capacity 0.25 0.50 0.03 0.37
Queue Length 95th (ft) 24 0 2 0
Control Delay (s) 24.0 0.0 10.6 0.0
Lane LOS C B
Approach Delay (s) 24.0 0.0 0.3
Approach LOS C

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15

ATTACHMENT 3 
SEP12-01379 
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HCM Unsignalized Intersection Capacity Analysis
1005: 5th Ave S & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 21 0 36 2 0 5 20 648 0 16 293 12
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 23 0 40 2 0 6 22 720 0 18 326 13
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1138 1132 332 1172 1139 720 339 720
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1138 1132 332 1172 1139 720 339 720
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 86 100 94 99 100 99 98 98
cM capacity (veh/h) 171 195 709 155 194 428 1220 882

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 63 8 742 357
Volume Left 23 2 22 18
Volume Right 40 6 0 13
cSH 329 285 1220 882
Volume to Capacity 0.19 0.03 0.02 0.02
Queue Length 95th (ft) 18 2 1 2
Control Delay (s) 18.5 18.0 0.5 0.7
Lane LOS C C A A
Approach Delay (s) 18.5 18.0 0.5 0.7
Approach LOS C C

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15

ATTACHMENT 3 
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HCM Unsignalized Intersection Capacity Analysis
1005: 5th Ave S & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 21 0 36 2 0 5 20 742 0 16 386 12
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 23 0 40 2 0 6 22 824 0 18 429 13
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1346 1340 436 1380 1347 824 442 824
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1346 1340 436 1380 1347 824 442 824
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 81 100 94 98 100 99 98 98
cM capacity (veh/h) 123 146 621 110 145 373 1118 806

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 63 8 847 460
Volume Left 23 2 22 18
Volume Right 40 6 0 13
cSH 249 222 1118 806
Volume to Capacity 0.25 0.04 0.02 0.02
Queue Length 95th (ft) 25 3 2 2
Control Delay (s) 24.4 21.8 0.5 0.6
Lane LOS C C A A
Approach Delay (s) 24.4 21.8 0.5 0.6
Approach LOS C C

Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15

ATTACHMENT 3 
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HCM Unsignalized Intersection Capacity Analysis
1005: 5th Ave S & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 21 0 36 2 0 5 20 752 0 16 388 12
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 23 0 40 2 0 6 22 836 0 18 431 13
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1359 1353 438 1393 1360 836 444 836
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1359 1353 438 1393 1360 836 444 836
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 81 100 94 98 100 98 98 98
cM capacity (veh/h) 120 143 619 108 142 367 1116 798

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 63 8 858 462
Volume Left 23 2 22 18
Volume Right 40 6 0 13
cSH 244 218 1116 798
Volume to Capacity 0.26 0.04 0.02 0.02
Queue Length 95th (ft) 25 3 2 2
Control Delay (s) 24.8 22.2 0.5 0.6
Lane LOS C C A A
Approach Delay (s) 24.8 22.2 0.5 0.6
Approach LOS C C

Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15

ATTACHMENT 3 
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HCM Unsignalized Intersection Capacity Analysis
1006: Kirkland Ave & 6th St S 6/13/2013

Existing Conditions -- 6th St S local area analysis 2012/13 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 1 6 55 31 3 14 99 423 207 6 234 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1 7 60 34 3 15 108 460 225 7 254 3
Pedestrians 5 5 5 5
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1083 1179 266 1130 1068 582 263 690
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1083 1179 266 1130 1068 582 263 690
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 96 92 78 98 97 92 99
cM capacity (veh/h) 173 174 771 150 202 512 1308 910

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 67 52 792 264
Volume Left 1 34 108 7
Volume Right 60 15 225 3
cSH 555 193 1308 910
Volume to Capacity 0.12 0.27 0.08 0.01
Queue Length 95th (ft) 10 26 7 1
Control Delay (s) 12.4 30.4 2.0 0.3
Lane LOS B D A A
Approach Delay (s) 12.4 30.4 2.0 0.3
Approach LOS B D

Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 76.6% ICU Level of Service D
Analysis Period (min) 15

ATTACHMENT 3 
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HCM Unsignalized Intersection Capacity Analysis
1006: Kirkland Ave & 6th St S 6/13/2013

Future Background Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 1 6 55 31 3 14 99 498 226 6 327 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1 7 60 34 3 15 108 541 246 7 355 3
Pedestrians 5 5 5 5
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1276 1382 367 1322 1261 674 364 792
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1276 1382 367 1322 1261 674 364 792
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 95 91 69 98 97 91 99
cM capacity (veh/h) 126 130 677 108 154 454 1201 834

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 67 52 895 365
Volume Left 1 34 108 7
Volume Right 60 15 246 3
cSH 458 142 1201 834
Volume to Capacity 0.15 0.37 0.09 0.01
Queue Length 95th (ft) 13 38 7 1
Control Delay (s) 14.2 44.4 2.2 0.3
Lane LOS B E A A
Approach Delay (s) 14.2 44.4 2.2 0.3
Approach LOS B E

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15

ATTACHMENT 3 
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HCM Unsignalized Intersection Capacity Analysis
1006: Kirkland Ave & 6th St S 6/13/2013

Future with Project Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 1 6 55 31 3 14 99 582 226 6 334 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1 7 60 34 3 15 108 633 246 7 363 3
Pedestrians 5 5 5 5
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1375 1481 375 1421 1360 765 371 883
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1375 1481 375 1421 1360 765 371 883
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 94 91 63 98 96 91 99
cM capacity (veh/h) 107 113 670 91 134 403 1193 771

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 67 52 986 373
Volume Left 1 34 108 7
Volume Right 60 15 246 3
cSH 429 121 1193 771
Volume to Capacity 0.16 0.43 0.09 0.01
Queue Length 95th (ft) 14 47 7 1
Control Delay (s) 14.9 55.5 2.3 0.3
Lane LOS B F A A
Approach Delay (s) 14.9 55.5 2.3 0.3
Approach LOS B F

Intersection Summary
Average Delay 4.2
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15

ATTACHMENT 3 
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HCM Unsignalized Intersection Capacity Analysis
4: 7th Ave S & Google Access 9/3/2013

Future with Project Conditions -- 6th St S local area analysis 2017 PM PK
City of Mt Vernon, Public Works Dep Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 35 0 5 25 0 72
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 39 0 6 28 0 80
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 39 78 39
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 39 78 39
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 92
cM capacity (veh/h) 1571 922 1033

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 39 33 80
Volume Left 0 6 0
Volume Right 0 0 80
cSH 1700 1571 1033
Volume to Capacity 0.02 0.00 0.08
Queue Length 95th (ft) 0 0 6
Control Delay (s) 0.0 1.2 8.8
Lane LOS A A
Approach Delay (s) 0.0 1.2 8.8
Approach LOS A

Intersection Summary
Average Delay 4.9
Intersection Capacity Utilization 14.7% ICU Level of Service A
Analysis Period (min) 15
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Traffic Impact Analysis Technical Appendix Google Office Park Phase 2 
September 9, 2013 
 
 
 
 
 
 

William Popp Associates  
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Signal Warrant Analysis Google South Driveway 
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Google Phase 2
Signal Warrant Investigation

SIGNAL WARRANT 1:  EIGHT-HOUR VEHICULAR VOLUME

WARRANT 1; CONDITION A 1 WARRANT 1; CONDITION B 1

Major Street Minor  Street Major Street 2 Major Street Minor  Street Major Street 2

6th St Google Driveway >500? Elliott Ave W Google Driveway >900?
Yr 2017 Lefts plus and Yr 2017 Lefts plus and

Hour Both Approaches all of rights Minor  Street 3 Hour Both Approaches all of rights Minor  Street 3

End NB/SB exiting (out) * >150? End NB/SB exiting (out) * >75?
1 60 13 NO 1 60 13 NO
2 26 6 NO 2 26 6 NO
3 20 3 NO 3 20 3 NO
4 16 2 NO 4 16 2 NO
5 23 1 NO 5 23 1 NO
6 118 9 NO 6 118 9 NO
7 264 19 NO 7 264 19 NO
8 688 20 NO 8 688 20 NO
9 852 46 NO 9 852 46 NO

10 757 52 NO 10 757 52 NO
11 655 27 NO 11 655 27 NO
12 703 31 NO 12 703 31 NO
13 820 36 NO 13 820 36 NO
14 726 40 NO 14 726 40 NO
15 762 41 NO 15 762 41 NO
16 792 57 NO 16 792 57 NO
17 1204 76 NO 17 1204 76 YES
18 1215 186 YES 18 1215 186 YES
19 962 160 YES 19 962 160 YES
20 611 85 NO 20 611 85 NO
21 407 47 NO 21 407 47 NO
22 290 38 NO 22 290 38 NO
23 186 12 NO 23 186 12 NO
24 101 4 NO 24 101 4 NO

No. of hours when conditions met: 2 No. of hours when conditions met: 3
>=8? >=8?

Warrant 1; Condition A met? NO Warrant 1; Condition B met? NO

* south driveway, Phase 1 and 2 volume

1 Assumes major street speed does not exceed 40 mph nor is the area within an isolated community with a population of less than 10,000
2 Based on 1 lane approach for Major Street; 6th St
3 Based on 1 lane approach for Minor Street; Google Driveway

signal warrant final.xls, signal warrant 1 William Popp Associates

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



Google Phase 2
Signal Warrant Investigation

COMBINATION OF CONDITIONS OPTION (WARRANT 1)

WARRANT 1; CONDITION A 1 WARRANT 1; CONDITION B 1

Major Street Minor  Street Major Street 2 Major Street Minor  Street Major Street 2

6th St Google Driveway >400? 6th St Google Driveway >720?

Yr 2017 Lefts plus and Yr 2017 Lefts plus and
Hour Both Approaches all of rights Minor  Street 3 Hour Both Approaches all of rights Minor  Street 3

End NB/SB exiting (out) * >120? End NB/SB exiting (out) * >60?
1 60 13 NO 1 60 13 NO
2 26 6 NO 2 26 6 NO
3 20 3 NO 3 20 3 NO
4 16 2 NO 4 16 2 NO
5 23 1 NO 5 23 1 NO
6 118 9 NO 6 118 9 NO
7 264 19 NO 7 264 19 NO
8 688 20 NO 8 688 20 NO
9 852 46 NO 9 852 46 NO

10 757 52 NO 10 757 52 NO
11 655 27 NO 11 655 27 NO
12 703 31 NO 12 703 31 NO
13 820 36 NO 13 820 36 NO
14 726 40 NO 14 726 40 NO
15 762 41 NO 15 762 41 NO
16 792 57 NO 16 792 57 NO
17 1204 76 NO 17 1204 76 YES
18 1215 186 YES 18 1215 186 YES
19 962 160 YES 19 962 160 YES
20 611 85 NO 20 611 85 YES
21 407 47 NO 21 407 47 NO
22 290 38 NO 22 290 38 NO
23 186 12 NO 23 186 12 NO
24 101 4 NO 24 101 4 NO

No. of hours when conditions met: 2 No. of hours when conditions met: 4

>=8? >=8?

Warrant 1; Condition A met? NO Warrant 1; Condition B met? NO

Combination of Condition A and B met? NO

* south driveway, Phase 1 and 2 volume

1 Assumes major street speed does not exceed 40 mph nor is the area within an isolated community with a population of less than 10,000
2 Based on 1 lane approach for Major Street; 6th St
3 Based on 1 lane approach for Minor Street; Google Driveway

signal warrant final.xls, signal warrant 1 William Popp Associates
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GOOGLE PHASE 2
SIGNAL WARRANT INVESTIGATION

Warrant 2:  Four-Hour Vehicular Volume

Major Street a Minor Street b

6th St Google Driveway

Yr 2017 Lefts plus Minor Street

Hour Both Approaches all rights Threshold Warrant c

Begin NB/SB exiting (out) * per Figure 4C-1 Met?

18 1215 186 80 Yes

17 1204 76 80 No

19 962 160 105 Yes

9 852 46 125 No

13 820 36 840

16 792 57 150

15 762 41 160

10 757 52 160

14 726 40 175

12 703 31

8 688 20

11 655 27

20 611 85

21 407 47

22 290 38

7 264 19

23 186 12

6 118 9

24 101 4

1 60 13

2 26 6

5 23 1

3 20 3

4 16 2

a  Major Street four hourly volumes for the same 4 hours as the Minor Street four highest hourly volumes (or vice
b  Minor Street four highest hourly volumes (highest volume single approach, not necessarily the same approach
c Per Figure 4C-1 (assumes major street speed does not exceed 40 mph nor is the area within an 

   isolated community with a population of less than 10,000) and based on a 1 lane approach for 

   Major Street (6th St); and 1 lane approach for Minor Street (Google Driveway)

* south driveway, Phase 1 and 2 volume

signal warrant final.xls, signal warrant 2 William Popp Associates
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GOOGLE PHASE 2
SIGNAL WARRANT INVESTIGATION

Condition B

Major Street a Minor Street b

6th St Google Driveway

Yr 2017 Lefts plus Minor Street Left Out

Hour Both Approaches all of rights Threshold Warrant c ONLY ** Warrant c

Begin NB/SB exiting (out) * per Figure 4C-3 Met? N Drvwy Met?

18 1215 186 145 Yes 27 No

17 1204 76 150 No

19 962 160 215 No

9 852 46 260 No

13 820 36

16 792 57

15 762 41

10 757 52

14 726 40

12 703 31

8 688 20

11 655 27

20 611 85

21 407 47

22 290 38

7 264 19

23 186 12

6 118 9

24 101 4

1 60 13

2 26 6

5 23 1

3 20 3

4 16 2

a  Major Street peak hourly volume for the same hour as the Minor Street peak hour volume
b  Minor Street peak hour volume
c Per Figure 4C-1 (assumes major street speed does not exceed 40 mph nor is the area within an 

   isolated community with a population of less than 10,000) and based on a 1 lane approach for 

   Major Street (6th St); and 1 lane approach for Minor Street (Google Driveway)

* south driveway, Phase 1 and 2 volume

** Volume estimate for South Driveway is 27 left, 175 right.  

signal warrant final.xls, signal warrant 3 William Popp Associates
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William Popp Associates Transportation Engineers/Planners 
________________________________________________________________________ 

(425) 401-1030 
FAX (425) 401-2125 

e-mail:  info@wmpoppassoc.com 
 

14-400 Building  Suite 206  14400 Bel-Red Road  Bellevue, WA  98007 

August 26, 2013 
 
Mr. Andy Loos/Mr. Dave Tomson 
SRM Development 
520 6th Street South
Kirkland, WA 98033 
 
Subject: Google Trail Crossing 
Re: Traffic Control Considerations 
 
Dear Andy & Dave; 
 
We have looked at ideas regarding safe and efficient at-grade crossing considerations of 
the railroad right-of-way/future trail for the proposed Google crossing roadway 
connection between the existing campus and the proposed Phase 2 campus.  
 
The proposed crossing location of the trail will be at the south end of the existing campus 
and provide connection of Phase 2 to 6th St S; at the existing south Google driveway.  The 
distance from the railroad tracks to 6th St S is approximately 570 feet.  The distance could 
store approximately 23 vehicles. 
 
From the traffic study for Phase 2 currently in SEPA submittal, there are currently 98 
vehicles entering the south driveway in the AM peak (for Phase 1), and with Phase 2, it is 
estimated there would be 199 vehicles entering total.  Hence, about 100 vehicles during 
the AM peak will cross the trail westbound to the Phase 2 garage.  In addition, 
approximately 20 vehicles from Phase 2 in the AM peak would cross the trail eastbound.  
The estimated daily vehicular volume across the trail is about 840 vehicles/day.  The 
peaks will be in the AM and PM street peak hours, with volumes around 100 
vehicles/hour in the peak direction. 
 
For trail use, the interim trail design will be gravel, thus it is expected that the usage will 
be relatively low.  With the ultimate completion of the trail, usage is expected to be much 
higher with a multitude of non-motorized user types.  The King County Regional Trail 
Inventory and Implementation Guidelines July 2004 suggests that about 75% of the users 
will be bicycle.  Our preliminary estimate of bike and pedestrian traffic for a long range 
forecast is 600 bikes (500 peak direction) and 100 pedestrians (50/50 split direction) 
which we believe is an overly conservative estimate.  This estimate is for the AM peak 
hour since the City expressed concern about the potential vehicular queue associated with 
Google traffic that could spill back to 6th St (from the crossing), and this queue instance 
concern would be worst case for the AM peak.  The basis for the estimates were based on 
information noted below: 

ATTACHMENT 3 
SEP12-01379 

TRAFFIC IMPACT ANALYSIS



Andy Loos/Dave Tomson 
Google Trail Crossing – Traffic Concerns 
August 26, 2013 
Page 2 
 
 
 
1. Existing peak bicycle trail use information from PSRC.  The PSRC bike/ped study 

(March 2010) was a count survey of 344 trails in 2010, not a forecast.  PSRC 
identified the top 10 bicycle use locations, identified as a 3-hour volume summary 
by location.  We estimated peak hour volumes by simply dividing by 3, and the 
results ranged from 111 to 235 bikes total for the hour.  Most of the locations are 
on the Burke-Gilman, the #9 highest location is the North Creek Trail at the 
Sammamish River Trail crossing (125 bikes per hour +/- PM peak). 

2. We obtained 2030 forecasts for the Burke-Gilman Trail surrounding the UW 
campus from a recent UW study (July 2011).  The UW study includes bike 
estimates ranging from 1,309 to 1,738 (Hec Ed bridge) bikes per hour for 2030 
PM peak.  At the northeast end of study area (Burke-Gilman Trail north of Pend 
Oreille Rd) the bike volume is 442 in 2010, and 1,418 in 2030, a future estimate 
based on a 6% annual growth rate for bike activity.  The UW area is certainly a 
very high ped/bike use area, an anomaly for most other areas.  According to that 
study, the AM bike use is about 30% less than PM for peak hour instances.   

3. The Sammamish River Trail in Redmond north of NE 85th St bike use is 
currently 179 bikes in PM hour and 55 in AM hour.  This location, which we feel 
would be a good representation of the CKC trail, assuming a 6% per year growth 
rate (per the UW study as a high end estimate) a bike use estimate for 2030 could 
be 510 bikes per hour during the PM peak hour.  Keep in mind this is PM, an AM 
estimate would be significantly less.   

 
Based on all this, I assumed a conservative high end estimate of 500 bikes in a peak 
direction (I included 100 bikes per hour for the opposite direction) for the AM peak hour.  
The existing data available would suggest the trail usage estimates used herein are overly 
conservative.  Weekday daily volume activity for bikes is estimated to follow similar 
patterns as office peaks, with the busiest times in the AM and PM commute peaks.  
Pedestrian activity for the average weekday is estimated to be low in the morning and 
increase throughout the day.   
 
Weekend trail use could be similar or even higher than weekday use, however, the vehicle 
trips at Google are estimated to be significantly less to non-existent. 
 
For long range consideration, 2030 horizon era, it is estimated that the trail use will be 
significantly higher than the number of vehicles using the road crossing. 
 
Trails crossing streets have typically had stop signs facing trail users, without 
consideration of relative volumes of traffic.  More recently, trails with higher volumes of 
traffic than the streets they cross have reversed the right-of-way, turning the stop signs 
towards the route with the least traffic, even if that is a street used by motor vehicles.  
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Andy Loos/Dave Tomson 
Google Trail Crossing – Traffic Concerns 
August 26, 2013 
Page 3 
 
 
This reversal of right-of-way is being implemented on the King County section of the 
Trail in Lake Forest park as part of a larger trail upgrade project.   
 
In regards to assignment of right of way, the King County Regional Trails System 
Development Guidelines DRAFT February 2009 notes that best engineering practices 
should be used to assign appropriate right-of-way at intersections.  These practices 
include volume, speed, and road classification to identify the safest method.  Volume, 
speed, and road classification should not be the only criteria to consider.  The comfort and 
convenience of the trail user, and the unique behavioral characteristics of the trial user 
and motorist alike, must also be considered.  Regarding behavior, it must be recognized 
that some trail users may have: 
 

1. Very low delay tolerance 
2. A strong desire to maintain momentum 
3. Little traffic knowledge (particularly children); and 
4. Sometimes a “regulations don’t apply to me” mentality. 

 
Assigning incorrect priority or being overly restrictive in an attempt to protect the trail 
user, however can lead to confusion and unsafe practices by both trail users and 
motorists, increasing conflict potential. 
 
The AASHTO 1999 Guide for the Development of Bicycle Facilities recommends that a 
regulatory traffic control device be installed at all path-roadway intersections. There are 
three options: 
 

• Traffic Signals -- Traffic signals for path-roadway intersections are appropriate 
under certain circumstances.  The MUTCD lists 11 warrants for traffic signals, 
and although path crossings are not addressed, bicycle traffic on the path may be 
functionally classified as vehicular traffic and the warrants applied accordingly.  
Warrants from the MUTCD combined with sound engineering judgment should 
be considered when determining the type of traffic control device to be installed.   

 
• Stop Signs -- Stop signs should be placed as close to the intended stopping point 

as possible, and should be supplemented with a stop bar, either for the road or the 
path.  Four-way stops at path-roadway intersections are not recommended because 
of frequent confusion about or disregard for right of way rules.   
 

• Yield Signs – These may be acceptable at some locations, such as low-volume, 
low-speed neighborhood streets.  Sign type, size and location should be in 
accordance with the MUTCD.  Care should be taken to ensure that shared use 
path signs are located so that motorists are not confused by them, and that 
roadway signs are placed so that bicyclists are not confused by them. 
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Andy Loos/Dave Tomson 
Google Trail Crossing – Traffic Concerns 
August 26, 2013 
Page 4 
 
 
 
Signal warrants were evaluated for Warrant 3, the Peak Hour Warrant, and were found 
not to be met.  Nor does the intersection meet the pedestrian peak hour warrant.  Both 
attached. 
 
A queue analysis was conducted for the AM peak hour condition with a signal at the trail 
crossing and with a stop sign.  The signal operation assumed a typical 3-section signal 
head (red/yellow/green) for both roadway approaches, and a pedestrian hand/man signal 
for the trail approaches.  The test assumed vehicle detection for the roadway with a 60-
second signal cycle and 15 seconds assigned to the road and 45 seconds assigned to the 
trail.  The signal would revert green (hand symbol) to the trail all times when no vehicles 
are detected from the road approach.  It is estimated there would be a queue (95th 
percentile) of approximately 6 vehicles for the westbound approach.  With a stop sign 
scenario (for only the road approaches) the westbound 95th percentile queue is estimated 
to be 5 vehicles for the AM peak hour.  Screen prints of each are attached. 
 
A level of service estimate for the AM peak hour predicts an average delay of 43 
seconds/vehicle (LOS D) with signal for the westbound approach, and an average delay 
of 23 seconds/vehicle (LO S C) with stop sign for westbound approach. 
  
It should be noted that with a signal trail users are likely to cross the intersection against 
any “hand” symbol when no cars are present.   
 
The typical design speed of a bicycle on a paved surface is about 20 mph, 15 mph on 
gravel.  The assumed design speed of the roadway connection is 15 mph, the assumed 
posted speed is 10 mph.  Vehicles crossing the trail will be required to stop (by either stop 
sign, or gate, or traffic signal) and the crossing will be an elongated speed hump (speed 
table) thus the vehicle speed across the trail is anticipated to be less than 5 mph.  At this 
speed, it is assumed no serious injury accidents would occur. 
 
The recommended design of the crossing whether it includes a signal or stop signs for the 
road approaches is to have a speed table for the road approach, “tabling”; ie., raising the 
level of the road to the higher level of the trail (typically a 6” height).  In essence, this 
creates a “speed hump” for motorized traffic.  Different pavement textures through the 
intersection could be used to help define the intersection area, however careful 
consideration should be made for bikes, scooters, in-line skates, etc.  The trail as it runs 
through the intersection would be level throughout.  In lieu of any alternate paving 
patterns, the intersection area could be marked with an appropriate crosswalk detail, 
possibly long white painted crosswalk bars (“piano bars”) the full width of the trail for the 
road crossing.   
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An important concern to also consider is that all four approaches should have adequate 
sight distance for viewing conflicting motorized and non-motorized vehicles. 
 
Finally, appropriate signage and placement, that meets the MUTCD and AASHTO 
guidelines design, adds predictability and easier interpretation of expected conditions and 
regulations on the trail. The disadvantage of restrictive signage as the primary control of 
the trail approach at intersections is that they are difficult to enforce in the trail 
environment.   
 
We recognize that Google may wish to construct traffic control features that provide extra 
enforcement and enhancement to the crossing which if acceptable to the City is 
acceptable to us.  However, our recommendation is that the road approaches be controlled 
by stop signs along with other appropriate signage and speed table for the initial 
construction.  We would suggest that a target value of number of bikes per hour (to be 
determined) be identified and at which time that target value is met, then the crossing be 
supplemented with signal and crossing gate features.   
 
 
Very Truly Yours, 
 
 
 
William E. Popp, Jr. 
William Popp Associates 
 
Attachments: 

1. Signal Warrant 3 – Peak Hour Warrant (vehicles and bike equivalents) 
2. Signal Warrant 4 – Pedestrian Peak Hour Warrant 
3. Stop Sign simulation screen print (to show trail crossing) 
4. Signal simulation screen print (to show trail crossing) 
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