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Turning Movement Volume Summary Turning Movement Volume Summary
Project: Project: 
Scenario: Scenario:

Actual Counts Actual Counts

1 1

2004 2004

Count Date: N Count Date: N

Count Source: 22
2 3 Count Source: 21
5 5

EB WB NB SB Total 5 EB WB NB SB Total 4

%HV 0% 0% 3% 3% 358 %HV 0% 0% 1% 3% 526

PHF 0.93 5 PHF 0.94 3

Peak Hour Used: 11
8 5 Peak Hour Used: 28
5

14

From To balanced Thru-Movements From To balanced Thru-Movements

2 2

2004 2004

Count Date: N Count Date: N

Count Source: 3 21
8

Count Source: 9 21
0

EB WB NB SB Total 3 8 EB WB NB SB Total 1

%HV 0% 0% 3% 4% 355 %HV 0% 0% 0% 0% 537

PHF 0.94 8 PHF 0.92 10

Peak Hour Used: 6 10
8 1 Peak Hour Used: 12 29
5

From To balanced Thru-Movements From To balanced Thru-Movements

3 3

2004 2004

Count Date: N Count Date: N

Count Source: 1 22
3

Count Source: 1 21
5

EB WB NB SB Total 2 EB WB NB SB Total 1

%HV 22% 0% 4% 1% 366 %HV 0% 0% 0% 544

PHF 0.92 16 PHF 0.89 11

Peak Hour Used: 11 11
3 Peak Hour Used: 16 30
0

From To From To balanced Thru-Movements

4 4

2004 2004

Count Date: N Count Date: N

Count Source: 0 22
7

16 Count Source: Trafficount 2 21
3 1

EB WB NB SB Total 2 14 EB WB NB SB Total 1 2

%HV 5% 0% 5% 3% 2 430 3 %HV 0% 0% 1% 1% 1 585

PHF 0.96 19 29 PHF 0.88 7 13

Peak Hour Used: 3 10
3

12 Peak Hour Used: 17 30
7

21

From To From To

5 5

2004 2004

Count Date: N Count Date: N

Count Source: 26
8 6 Count Source: 2 22
5 6

EB WB NB SB Total 4 2 EB WB NB SB Total 3 2

%HV 0% 12% 6% 3% 459 %HV 0% 8% 3% 3% 0 623 0

PHF 0.96 12 31 PHF 0.92 6 14

Peak Hour Used: 4 11
2

20 Peak Hour Used: 12 33
0

23

From To From To balanced Thru-Movements

6 6

2004 2003

Count Date: N Count Date: N

Count Source: 21
6

12
6

Count Source: 14
1

16
2

EB WB NB SB Total 73 9 EB WB NB SB Total 311 23

%HV 11% 2% 0% 4% 485 1,883 974 %HV 1% 3% 3% 1,076 2,484 771

PHF 0.99 PHF 0.97 0.93 0.91
Peak Hour Used: Peak Hour Used:

From To From To1600 1700

King County

5/20/2003
Woodinville-Duvall Rd

156th Ave NE/

1615 1715

TrafficSmithy

3/4/2004
NE 195th St

156th Ave NE/

1630 1730

6/1/2004
NE 198th St

156th Ave NE/

1630 1730

TC2

1/13/2004
NE 201st St

156th Ave NE/

1630 1730

TC2

1/13/2004
NE 202nd St

156th Ave NE/

1630 1730

Traffic Count

12/8/2004
NE 203rd PL

156th Ave NE/

PM Peak Hour- Proposed Action
04007.00 Wood Trails

700 800

156th Ave NE/

Woodinville-Duvall Rd

12/1/2004

Traffic Count

12/1/2004

Traffic Count

730 830

730 830

156th Ave NE/

NE 195th St

156th Ave NE/

NE 198th St

12/1/2004

Traffic Count

12/1/2004

Traffic Count

715 815

715 815

156th Ave NE/

NE 201st St

156th Ave NE/

NE 202nd St

12/1/2004

Traffic Count

12/1/2004

Trafficount

730 830

156th Ave NE/

NE 203rd PL

04007.00 Wood Trails
AM Peak Hour- Proposed Action
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Turning Movement Volume Summary Turning Movement Volume Summary
Project: Project: 
Scenario: Scenario:

Actual Counts Actual Counts

PM Peak Hour- Proposed Action
04007.00 Wood Trails04007.00 Wood Trails

AM Peak Hour- Proposed Action

7 7

2004 2003

Count Date: N Count Date: N

Count Source: Count Source:
EB WB NB SB Total EB WB NB SB Total

%HV 7% 1% 6% 0% 506 1,891 903 %HV 0% 0% 0% 2% 1,006 2,700 719

PHF 0.94 51 287 PHF 0.92 0.96 0.89 97 296

Peak Hour Used: 61 83 Peak Hour Used: 71 51
1

From To 800 From To

8 8

2004 2004

Count Date: N Count Date: N

Count Source: 80 35
8

11
4

Count Source: 26
3

27
9

77

EB WB NB SB Total 182 43 EB WB NB SB Total 70 77

%HV 7% 4% 14% 12% 647 2,823 900 %HV 3% 3% 4% 3% 731 3,225 711

PHF 0.98 186 14 PHF 0.96 207 46

Peak Hour Used: 15
0

13
3

16 Peak Hour Used: 31
1

41
2

41

From To 800 From To

9 10

2004 2004

Count Date: N Count Date: N

Count Source: 21
7 1 62 Count Source:

EB WB NB SB Total 187 18 EB WB NB SB Total
%HV 7% 4% 1% 9% 487 2,076 884 %HV 1% 3% 4% 304 2,394 1,270

PHF 0.90 56 60 PHF 0.92

Peak Hour Used: 70 1 33 Peak Hour Used: 58 76
2

From To 845 From To balanced Thru-Movements

                       
11

2004

Count Date: N

Count Source:
EB WB NB SB Total

%HV 0% 0% 0% 0% 342 1,778 505

PHF 0.88 58 873

Peak Hour Used:
From To

101

2004

Count Date: N

Count Source: 26 12
1

EB WB NB SB Total 46

%HV 0% 1% 0%
PHF 0.90 112

Peak Hour Used: 49 23
2

From To

102

2006

Count Date: N

Count Source: 24
8

32
9

95

EB WB NB SB Total 196 47

%HV 0% 1% 1% 2% 38 1,749 13

PHF 0.96 83 10

Peak Hour Used: 41 62
2

27

From To

1615 1715

TrafficSmithy
3/4/2004

NE 195th St

SR 522 SB On-Ramp/

1615 1715

TrafficSmithy

3/4/2004
NE 195th St

SR 522 NB Off-Ramp/

1615 1715

Trafficount

3/4/2004

Woodinville-Snohomish Rd/

1600 1700

King County
5/20/2003

NE North Woodinville Way

Woodinville-Duvall Rd/

NE 195th St

745

NE 195th St

12/1/2004

Traffic Count

700

12/1/2004
Traffic Count

168th Avenue NE

NE Woodinville-Duvall Rd

12/1/2004

Traffic Count

700

Woodinville-Snohomish Rd/

Woodinville-Duvall Rd/

NE North Woodinville Way

156th Ave NE/

240th St

4/6/2006

TC2

1630 1730

SR 9

240th St

4/6/2006

TC2

1630 1730
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Highway Capacity Manual, 2000 

 
Signalized intersection level of service (LOS) is defined in terms of the average total vehicle delay 
of all movements through an intersection. Vehicle delay is a method of quantifying several intangible 
factors, including driver discomfort, frustration, and lost travel time. Specifically, LOS criteria are 
stated in terms of average delay per vehicle during a specified time period (for example, the PM peak 
hour). Vehicle delay is a complex measure based on many variables, including signal phasing (i.e., 
progression of movements through the intersection), signal cycle length, and traffic volumes with 
respect to intersection capacity. Table 1 shows LOS criteria for signalized intersections, as described 
in the Highway Capacity Manual (Transportation Research Board, Special Report 209, 2000). 
 
Table 1. Level of Service Criteria for Signalized Intersections 

Level of 
Service 

Average Control Delay 
(sec/veh) 

General Description 
(Signalized Intersections) 

A ≤10 Free Flow 

B >10 - 20 Stable Flow (slight delays) 

C >20 - 35 Stable flow (acceptable delays) 

D >35 - 55 Approaching unstable flow (tolerable delay, occasionally wait 
through more than one signal cycle before proceeding) 

E >55 - 80 Unstable flow (intolerable delay) 

F >80 Forced flow (jammed) 

 

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

Table 2. Level of Service Criteria for Unsignalized Intersections 

Level of Service Average Control Delay (sec/veh) 

A 0 - 10 

B >10 - 15 

C >15 - 25 

D >25 - 35 

E >35 - 50 

F >50 
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Exhibit T-3a
Queue Observations and Calibration

WOODINVILLE, WASHINGTON
156TH AVE NE 
WOODINVILLE-DUVALL RD

TPG04335M
SB QUEUE OBSERVATIONS

SB SB
RIGHT LEFT

TIME TURN TURN
7:00:05 6 2
7:01:58 9 1
7:03:44 5 3
7:05:33 3 5
7:07:25 11 2
7:09:13 6 4
7:11:00 5 0
7:12:55 6 2
7:14:40 7 2
7:16:35 10 4
7:18:25 4 2
7:20:20 3 4
7:22:05 5 3
7:23:55 0 4
7:25:45 6 1
7:27:30 2 3
7:29:23 1 5
7:31:11 4 5
7:33:03 2 6
7:34:54 5 7
7:36:44 4 4
7:38:36 0 2
7:40:22 7 7
7:42:15 4 7
7:44:03 4 3
7:45:54 3 5
7:47:44 3 6
7:49:34 1 7
7:51:24 4 2
7:53:12 0 3
7:55:00 0 2
7:56:55 0 4
7:58:55 0 1
8:00:35 6 1
8:02:22 2 5
8:04:13 1 3
8:06:04 1 4
8:07:53 5 2
8:09:44 3 3
8:11:34 3 5
8:13:25 5 2
8:15:15 2 2
8:17:05 0 2
8:18:55 1 7
8:20:45 0 6
8:22:35 3 3
8:24:23 2 3
8:26:13 9 5
8:28:05 1 5
8:29:55 4 0
8:31:45 8 1
8:33:35 5 2
8:35:23 5 6
8:37:14 2 3
8:39:03 4 4
8:40:55 2 1
8:42:44 2 2
8:44:33 4 1
8:46:23 1 7
8:48:13 8 3
8:50:04 5 2
8:51:55 2 2
8:53:45 5 1
8:55:33 2 5
8:57:23 1 4
8:59:13 2 0

95th%
Queue 8.75 7



Exhibit T-3b
Queue Observations and Calibration

SB Left 101 8.75 175 1.73 175 108 187 122 211 112 194 118 204
SB Right 138 7 140 1.01 140 147 149 170 172 154 156 166 168

1- Based on on 20 foot average vehicle length/spacing (per field observations)

Calibrated
95th% Queue

(feet)

Synchro 
95th% 
Queue

ATTACHED HOUSING ALT.EXISTING  NO ACTION PROPOSED ACTION R-1 ZONING ALT.

 Synchro 
95th% Queue

Calibrated
95th% Queue

(feet)
Synchro 

95th% Queue

Calibrated
95th% Queue

(feet)

Calibrated Existing  
95th% Queue

(feet)

Calibrated 
95th% Queue

(feet)

Synchro 
95th%
Queue

Existing AM Peak
95th % Observed

(vehicles)

Existing AM Peak
Synchro 95th%

(feet)

Existing AM Peak
95th % Observed

(feet)1

Calibration Factor
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The Transpo Group  11730 118th Avenue N.E., Suite 600   Kirkland, WA 98034-7120   425.821.3665  Fax: 425.825.8434 

EXHIBIT T-6: TECHNICAL MEMORANDUM 

To: File Date: February 15, 2005 

From: 
Mike Swenson, P.E., P.T.O.E. 
Brandon Moen, AICP TG: 04007.00 

Subject: Wood Trails/Montevallo EIS: Sight Distance Conditions 

 
The purpose of this technical memorandum is to provide a summary of the stopping 
sight distance conditions of local residential roadways in the area of the proposed 
developments, particularly the roadways that could connect the Wood Trails site to 
156th Avenue NE, including: 
 

• NE 202nd Street 
• NE 201st Street 
• NE 198th Street 
• NE 195th Street 

 
The estimated stopping sight distance along each roadway is discussed below. 

Sight Distance 
Stopping sight distance along NE 202nd Street, NE 201st Street, NE 198th Street, and 
NE 195th Street was calculated using information obtained through field collection 
efforts. Existing roadway profiles were estimated using Global Positioning System 
(GPS) technology. All four roadways were traveled multiple times while collecting 
GPS data using a handheld GPS unit. This GPS unit has an accuracy within one to 
two meters depending on the positioning of the satellites and current coverage.  The 
roadway profiles and subsequent sight distance calculations reflect only the vertical 
alignment of the roadway. If a horizontal curve exists (such as on the west end of NE 
201st Street) that would influence the SSD, it is not reflected in these calculations. 
Observations in the field indicated both horizontal curves and vertical curves at the 
west end of NE 201st Street. 
 
The calculated sight distance measurements were then compared to City of 
Woodinville sight distance requirements, which are based on American Association of 
State Highways and Transportation Officials (AASHTO) standards. The design speed 
of the roadway used in the calculations was assumed to be the posted speed limit (25 
mph) plus eight mph, per City of Woodinville standards. Using these assumptions, 
City of Woodinville stopping sight distance standards are met at all locations along 
NE 201st Street with the exception of the west end of the road, near the connection 
to the proposed development. Along NE 198th Street only one location, extending 85 
feet, is shown to be deficient in the estimated stopping sight distance. Along NE 195th 
Street, one segment of 468 feet in length is shown to be deficient. Along NE 202nd 
Street, two segments are shown to be deficient, each extending 357 feet and 389 feet 



 

The Transpo Group page 2 

in length. A graphical representation of the most restricted stopping sight distance 
location along NE 198th Street and NE 201st Street are shown in Figure C-5a, while 
Figure C-5b shows the same information for NE 195th Street and NE 202nd Street. 
 
As noted, the roadway profiles generated for this analysis are not exact and were not 
surveyed. Thus, the precise location and extents of the sight distance restrictions are 
provided for general information only. 
 
A review of historic accident records along each roadway over the past three 
complete years of which data is available (2001-2003), shows that two accidents were 
reported along these four roadways. However, neither accident appears to have been 
affected by sight distance limitations. One of the accidents involved a vehicle striking 
a pole, which likely wasn’t affected by sight distance. The other accident occurred 150 
feet west of the 156th Avenue NE/NE 201st Street intersection, which has not been 
identified as an area with a sight distance deficiency. Therefore, the accident records 
provided suggest that no accident history directly attributable to sight distance 
limitations exists along these four local roadways. 
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APPENDIX T-10:  Development LOS Summary 

20068 No Action Conditions 20068 with Proposed Action 20068 with R-1 Zoning 20068 with Attached Housing 

Weekday AM Peak Hour LOS1 Delay2 

WM or 

V/C3 LOS Delay 

WM OR 

V/C LOS Delay WM OR V/C LOS Delay WM OR V/C 

156th Ave NE/NE 203rd Pl B 10.0 WB App. B 10.2 WB App. B 10.7 EB App. B 10.2 WB App. 

156th Ave NE/NE 202nd St B 10.1 EB App. B 10.3 EB App. B 10.2 EB App. B 10.3 EB App. 

156th Ave NE/NE 201st St B 10.5 EB App. B 11.1 EB App. B 10.6 EB App. B 10.9 EB App. 

156th Ave NE/NE 198th St B 11.7 WB App. B 12.6 WB App. B 11.9 WB App. B 12.3 WB App. 

156th Ave NE/NE 195th St B 12.5 WB App. B 13.1 WB App. B 12.7 WB App. B 13.1 WB App. 

156th Ave NE/NE  

Woodinville-Duvall Rd  
C 20.5 0.79 C 21.6 0.82 C 20.9 0.80 C 21.4 0.81 

NE Woodinville-Duvall  

Rd/NE Woodinville Wy 
A 6.9 0.45 A 7.0 0.46 A 6.9 0.45 A 6.9 0.46 

NE Woodinville-Snohomish 

Rd/NE 195th St  
C 29.8 0.91 C 30.0 0.91 C 29.8 0.91 C 30.0 0.91 

20068 No Action Conditions 20068 with Proposed Action 20068 with R-1 Zoning 20068 with Attached Housing 

Weekday PM Peak Hour LOS1 Delay2 

WM or 

V/C3 LOS Delay 

WM OR 

V/C LOS Delay WM OR V/C LOS Delay WM OR V/C 

156th Ave NE/NE 203rd Pl B 11.3 WB App. B 11.7 WB App. B 12.3 EB App. B 11.5 WB App. 

156th Ave NE/NE 202nd St B 11.0 EB App. B 11.4 EB App. B 11.3 EB App. B 11.5 EB App. 

156th Ave NE/NE 201st St B 11.3 EB App. B 12.2 EB App. B 11.5 EB App. B 11.9 EB App. 

156th Ave NE/NE 198th St C 15.3 WB App. C 17.9 WB App. C 15.8 WB App. C 16.9 WB App. 

156th Ave NE/NE 195th St C 15.3 WB App. C 17.2 WB App. C 15.9 WB App. C 16.8 WB App. 

240th St. SE/75th Ave. SE B 12.2 EB App. B 12.7 EB App. B 12.3 EB App. B 12.5 EB App. 

156th Ave NE/NE  

Woodinville-Duvall Rd  
C 26.3 0.93 C 32.7 0.97 C 27.5 0.94 C 30.7 0.94 

NE Woodinville-Duvall  

Rd/NE Woodinville Wy 
C 28.8 0.83 C 30.3 0.85 C 29.2 0.83 C 29.9 0.85 

NE Woodinville-Snohomish 

Rd/NE 195th St  
C 30.0 0.81 C 30.7 0.82 C 30.2 0.81 C 30.6 0.82 

240th St. SE/SR-9 B 11.5 0.51 B 12.0 0.52 B 11.6 0.52 B 11.8 0.52 

1. Level of Service. 
2. Average vehicle delay (seconds). 
3. Worst movement reported at unsignalized intersections; volume to capacity ratio at signalized intersections. 
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brandonm
   PM PEAK HOURA- Proposed Action    1- NE 204th St.    2- NE 203rd St.    3- NE 202nd St.    4- NE 201st St.    5- NE 198th St.    6- NE 195th St. B- R-1 Zoning Alt.    1- NE 203rd Pl.    2- NE 202nd St.    3- NE 201st St.    4- NE 198th St.    5- NE 195th St.C- WT Attached      Housing Alt.     1- NE 204th St.    2- NE 203rd St.    3- NE 202nd St.    4- NE 201st St.    5- NE 198th St.    6- NE 195th St. 
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brandonm
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C1
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