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Highwry Capacity Marmal, 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 vanables, including signal phasing (i.e., progression of movements through
the inteisection), signal cycle length, and iraffic volumes with respect 1o intersection capacity. Table 1 shows
LOS critena for signalized intersections, as described in the Highnury Capacity Marual (Transportation
Research Board, Special Report 209, 2000).

tLevel of Service
i S .

A <10 Free Flow

3 >10- 20 Siable Flow (slight delays)

C »20 - 35 Stable flow {acceptable delays)

D >3%5 - 5% Approaching unstable How (tolerable delay, occasionally wait through
more than one signal cyde 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 mntersection LOS is defined in terms of the average vehicle delay of an individual movemeni(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 1s defined in terms of its individual movements. Wich this in mind, rotal 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

L B v S o B - - I




Appendix T-2a
Queue Observations and Calibration

WOODINVILLE, WASHINGTON
156TH AVE NE
WOODINVILLE-DUVALL RD

TPG04335M
SB QUEUE OBSERVATIONS
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8:00:35
8:02:22
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8:26:13
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‘RECOMMENDE

KING COUNTY

D LINK TYPE CAPACITY )

?

T
Y Number of Area Pavement Width of Intersection Other ADT Capacity Peak
P Lanes Type Traffic Lane Control Information Two One Cap.
E ) Direc. Direc, One
Direc.
1 |Centroid connector 100,000 50.000 5,000
Arterials™
2 |Two Lane Rural Ol mat Less than 20° (Stop sign Mimmal - 7,400 (3,700] 740
Paved shoulders ‘
3 |Two Lane Rural or |Paved 18'-20" Stap sign Minimal 9.520 4,760 740
Urban shoulders
4 Two Lane Rural or  {Paved 200-22" Aay type Long Dist. Bow 19,000 9,500 1,240
) Urban Cont. Intersec.
5 {Two Lane Urbaan Paved 2224 Stop Sign Adequate 11,620 5,810 760]
‘ ) ‘ Shoulders '
6 |Twao Lane Urban = {Paved 22'-24' Traffic Stgnal Adcquate 13,200 6,600 760
‘ Shaulders
7 {Two Lane Utban Paved 22-24' |Any Type Long Dist. Btw 21,120 10,560 1,320
{ ) Cont. Intersec.
8 {Two Lane/ Urban Paved 32'-36' Traffic Signal Channel at 16,900 8,450 1,030
tum channel ) at intersection ' ‘ [ntersection
9 |Three Lane Urban Paved 32'-40 Traffic Signal Two Way 19,220 9,610 1,030
Turn Lane
10 {Four Lane Urban Paved 40'44' Traffic Signal 25,380 12,690 1,930
{1 |FourLane Urban Paved 40'-48' Any Type Long Dist. Btw 38,000 19,000 2,600
i ' \ Cont. Intersec. )
12 {Four Lane/ Urban Paved 56'-60' Traffic Signal 30,560 15,280 2,160
turn channel | at intersection )
13 |Five Lane Section Urban___[Paved 56'-60° Traffic Signal 34,240 17,120 2,160
14 {Six Lane Urban Paved 6072 Traffic Signal 35,880 17.940] 2,850
15 {Six Lane/turn chan. Urban ©  |Paved 78'-84' Traffic Signal 40,100 20,050 3,060
16 |Four Lane/turn Urban  [Paved 60"-72' Traffic Signal 31,280 15,640 2,450
han. Transit/carpool )
17 |Two Lane Urban Paved 24’ [nterchange 27,500 13,750 1,925
{controlled access ) - . '
18 |Four Lane frwy Urban Paved 48' Interchange Full access 72,600 36,3001 -~ 3,960
N control
19 |Six Lane frwy Urban Paved 72 Interchange Full access 103,500 51,750 6,210
’ - coatrol _
20 |Eight Lane frwy Urban Paved 96' Interchange Full access 138,000 _ 69,000 8,280
: , control ]
21 |Four Lane fiwy/ Urban Paved 60 include.  }Interchange Full access 74,940 37470 5,460
|w/Transitcarpool shoulder control
22 {Six Lane friwy w/ Urban Paved 88" include Interchange Full access 105,040 52,520 7,710
"Transit/carpool shoulder cantrol
23 |Four-Six Lane Urban Paved 88'+ Traffic Signal ~ }20-25 MPH 50,660 25,330
Arterial CBD Paved
24 |Two Lane Arterial Rural Paved Long Distance {9,000 9,500 1,240
25 |Twa Lane Arterial Rural Paved 9,520 4,760 740
26 {Two Lane Arterial Urban Paved 13,720 6,860 760
27 |Four Lane Arterial Rural Paved Long Distance 38,000 19,000 7,600
28 {Four Lane Arterial Rural Paved 25,380 12,690 1,930
29 {Four Lane Arterial Urban Paved 33,720 16,860 2,160}
30 |Six Lane Arterial Urban Paved " 42,200 21,100 3,060
*| |Eight Lane Artenal Urban Paved 50,660 25,330 3,800
Freeway on/off Urban Paved 230,000 115,000 8,280

Source: King County Department of Transportation, Transportation System Planning Section, as reviewed and recommended by the KIS &

Associates in 1995,
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~ APPENDIX T-5: TECHNICAL MEMORANDUM

File February 15, 2005

Mike Swenson, P.E., P.T.O.E.
Brandon Moen, AICP

Wood Trails/Montevalio EIS: Sight Distance Conditions

04007.00

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
156" Avenue NE, including:

e NE 202" Street
e NE 201% Street
o NE 198" Street
e NE 195" Street

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

Sight Distance

Stopping sight distance along NE 202™ Street, NE 201" Street, NE 198™ Street, and
NE 195" 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
201" Street) that would influence the SSD, it 1s not reflected in these calculations.
Observations in the field indicated both honzontal curves and vertical curves at the
west end of NE 201" 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 201* Street with the exception of the west end of the road, near the connection
to the proposed development. Along NE 198" Street only one location, extending 85
feet, is shown to be deficient in the estimated stopping sight distance. Along NE 195%
Street, one segment of 468 feet in length 1s shown to be deficient. Along NE 202™
Street, two segments are shown to be deficient, each extending 357 feet and 389 feet

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



i length. A graphical representation of the most restricted stopping sight distance
location along NE 198" Street and NE 201 Street are shown in Figure G-5a, while
Figure G-5b shows the same information for NE 195® Street and NE 202™ 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 156" Avenue NE/NE 201 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
hrmutavions exists along these four local roadways.

The Transpo Group page 2
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APPENDIX T-9

L r 1200
KEY: »
Below curve,
S storage not 1100
} needed for
capacity.
; Above curve,'
/%7 further analysis 1000
s recommended. i / /
Z/ 800
A6|]
=
| 1C5|C6 —
B41B5 .
B3
AZ2IA1A3]
C3|B2|B1| 600
col” le]
o NeY @ 500
— Pl
S 400
| Clleey
]
' ' ' — : 300

% Total DHV Tuming Left (single tuming movement)

(1) DHV is total volume from both directions.

(2) Speeds are posted

speeds.

Left-Turn Storage Guidelines {Two-Lane, Unsignalized)

Figure 910-9a

Total DHV {1)

PM PEAK HOUR

A- Proposed Action

B-

C-

1- NE 204th St.
2- NE 203rd St.
3- NE 202nd St.
4- NE 201st St.
5- NE 198th St.
6- NE 195th St.

R-1 Zoning Alt.
1- NE 203rd PI.
2- NE 202nd St.
3- NE 201st St.
4- NE 198th St.
5- NE 195th St.

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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