
CALLISON

March 5, 2012

Mr. Peter Spir
Associate Planner
City of West Linn
22500 Salamo Rd.
West Linn, OR 97068

Re: Chase - Cedar Oak & Willamette, 19080 Willamette Drive, West Linn, OR
210461.89
Class II Design Review Application - Additional Information Submittal

Dear Mr. Peter Spir:

In our original submittal letter dated February 23, 2012 we indicated that we would be submitting the
following materials under separate cover. Additionally, a CD with all of our Class IT Design Review
Application materials was requested. We also have updated our site plan drawing to include
approximate locations of buildings and property lines for adjacent properties. Please find the following
enclosed:

CLASS II DESIGN REVIEW APPLICATION:

3-copies
3-copies
3-copies
I-CD
3-copies

Preliminary Signage Package
Traffic Impact Analysis
Neighborhood Meeting Minutes (Robinwood Neighborhood Association)
Class II Design Review Application Materials - Electronic Files
Site Plan, AO.l, revision date 2/29/12

With regard to the preliminary signage morph, it should be noted that the night time view of the front
elevation includes blue awnings underneath the storefront canopy. The night time elevations were for
lighting representational purposes only. Please refer to the building elevations originally submitted with
the application for accurate building elevation information. Please also note that the illuminated
chevrons shown at either side of the front and rear elevations in the night time view are only intended to
be raised embellishments in the cement plaster, as shown on page 2 of the signage morph

If any additional materials or information are required for the review of this application please do not
hesitate to let me know.

tu---~
Hans Christiansen
Associate

Enclosure

-+-----1420 FIFTH AVENUE .2400 SEATTLE, WASHINGTON 98101-2343

T 206 623 4646 F 206 623 4625 www.callison.com
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8.  Welds shall be made with E70xx electrodes

AWS standards within the past two years.

for steel and a 4000 series filler for aluminum
by persons qualified in accordance with

Professional Engineer.

be used for site specific applications 
unless deemed suitable by a competent

round stock. Exposed surfaces shall be

and foundation surface shall be
completely filled with high strength,
non-shrink grout.

galvanized or coated to prevent corrosion.

6.  Anchor bolts shall be cut from A36

7.  All voids between column base plate

angle shall meet ASTM A36. Aluminum
of 46000 psi for tube. Steel plate and

defects and shall meet ASTM A500
grade B with a minimum yield strength
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psi in 28 days.

3.  Concrete shall be mixed to attain a

4.  Steel support members shall be free from

place foundation in fill.
verified prior to placement of concrete. Do not
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300 psf per foot of depth. Soil report was not
a safe lateral soil bearing pressure minimum of
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February 28, 2012 Project #: 12149 

Hans Christiansen 
CALLISON 
1420 Fifth Avenue #2400 
Seattle, WA 98101-2343 

RE: Transportation Impact Analysis Report for the Proposed  West Linn Chase Bank -      
West Linn, Oregon 

Dear Mr. Christiansen, 

This letter report presents the results of the transportation impact analysis prepared for the 
proposed Chase Bank in West Linn, Oregon. This study concludes that the proposed bank can be 
developed while maintaining acceptable traffic operations and safety at the study intersections. 
Additional details of the methodology, findings and recommendations are provided herein. 

INTRODUCTION 

Chase Bank is proposing to construct a 4,324 square foot drive-in bank on a parcel previously 
occupied by a nursery/garden store. The site is located on the east side of OR 43 in West Linn, 
north of the OR 43/Cedar Oak Drive. The site is bound by other commercial developments to the 
north and south, and backs to residential parcels to the east. Figure 1 shows the site vicinity map. 

Estimated full build-out of the development is expected by 2013. Access to the site is proposed via 
a single existing full movement driveway on OR 43. This driveway is shared with adjacent land 
uses. Alternative access to OR 43 and to Cedar Oak Drive is provided via existing shared access 
with the retail development north and south of the site. Figure 2 shows the proposed 
development plan and access locations. 

Findings 

 Under year 2012 existing traffic conditions, all of the study intersections operate within 
Oregon Department of Transportation (ODOT) mobility standards during the weekday 
a.m. and p.m. peak hours. 

 Under year 2013 background traffic conditions, all of the study intersections operate 
within ODOT mobility standards during the weekday a.m. and p.m. peak hours. 

 The proposed development is estimated to generate approximately 640 weekday daily 
trips of which approximately 55 trips (30 inbound, 25 outbound) will occur during the 
weekday a.m. peak hour and approximately 110 trips (55 inbound, 55 outbound) during 
the weekday p.m. peak hour.  
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 Adequate intersection sight distance is available at the existing site access driveway. 
 The estimated City of West Linn street System Development Charge (SDC) for this project 

is $34,048. 

Recommendations 

 It is recommended that landscaping, signage and any new above ground utilities along 
the site frontage be located and maintained to provide a clear sight line to the north and 
south from the site driveway. Intersection sight distance should be verified once the 
project is constructed. 

 It is recommended that cross access locations between the adjacent commercial properties 
be maintained. 
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Recommendations 

 It is recommended that landscaping, signage and any new above ground utilities along 
the site frontage be located and maintained to provide a clear sight line to the north and 
south from the site driveway. Intersection sight distance should be verified once the 
project is constructed. 

 It is recommended that cross access locations between the adjacent commercial properties 
be maintained. 

Scope of the Letter 

This analysis determines the transportation-related impacts associated with the proposed Chase 
Bank development. The study intersections and overall project scope were developed based on 
discussions with the ODOT and City of West Linn staff. Operational analyses were performed at 
the following intersections: 

 OR 43/Walling Circle (north 
intersection) 

 OR 43/Future Chase Bank Driveway 
(site-access driveway) 

 OR 43/Walling Circle (south 
intersection) 

 Cedar Oak Drive/South Commercial 
Driveway (7-11 Driveway) 

 OR 43/Cedar Oak Drive  OR 43/Hidden Spring Road 

This report addresses the following transportation issues: 

 Year 2012 base traffic conditions during the weekday a.m. and p.m. peak hours; 
 Crash data analysis for a 5-year period within the study area; 
 Trip generation and distribution estimates for the proposed development; 
 Year 2013 background traffic conditions during the weekday a.m. and p.m. peak 

hours, including traffic from expected regional growth in the site vicinity and any 
other in-process/approved developments but not the proposed development. 

 Build-out year 2013 total traffic conditions, including traffic from the proposed 
development and expected regional growth in the site vicinity during the weekday 
a.m. and p.m. peak hours; 

 Intersection sight distance at the proposed access driveway to OR 43; 
 Oregon Highway Design Manual (HDM) turn lane warrant analysis for the proposed 

site access driveway;  
 95th percentile queue estimates; and,  
 Conclusions and recommendations. 
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2012 EXISTING TRAFFIC CONDITIONS 

The 2012 existing traffic conditions analysis identifies site conditions and the current operational 
and geometric characteristics of roadways within the study area. The purpose of this section is to 
establish a base condition to compare with future conditions. 

Transportation Facilities  

As indicated in Figure 1, the study site is located adjacent to OR 43, a three-lane principal arterial 
running north-south along the western property line. Cedar Oak Drive, a two-lane collector, is 
located 250 feet south of the site. Table 1 provides a summary of adjacent roadway facilities and 
regional roadway facilities that are specifically included in the operations analysis of this report.  

Table 1 Existing Transportation Facilities and Roadway Designations 

Roadway Classification1 
Cross 

Section 
Posted 
Speed 

Side-
walks? 

Bicycle 
Lanes? 

On-Street 
Parking? 

OR 43 
Principal 
Arterial 

3/42 35 mph Partial Yes Partial 

Walling Circle Local Roadway 2 25 mph Partial No Partial 

Cedar Oak Drive Collector 2 25 mph Partial No Partial 

Hidden Springs 
Road 

Arterial 2 25 mph Yes No No 

1 Per West Linn, OR 2008 Transportation System Plan – Figure 3-5, Existing Functional Classification 
(Reference 1) 
2 OR 43 is a three-lane road (one travel in each direction with a two-way left-turn lane) within the study area, 
except for the section between Cedar Oak Drive and Hidden Springs Road, where an additional southbound 
right-turn lane is added. 

Figure 3 illustrates the location of the study intersections, as well as existing lane configurations 
and traffic control devices associated with each study intersection. 
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Pedestrian and Bicycle Facilities 

Sidewalks are available on the east side of OR 43 throughout the study area. Sidewalks are 
present on both sides of Walling Circle, Cedar Oak Drive and Hidden Springs Road within 200 
feet of OR 43, and on at least one side of those three streets to within a minimum an additional 
100 feet. Bicycle lanes are present on OR 43 within the study area. No bicycle facilities are present 
on Walling Circle, Cedar Oak Drive and Hidden Springs Road. 

Transit Service 

Trimet bus route 35: Macadam operates seven days a week on OR 43. This route provides service 
between Oregon City, West Linn, Lake Oswego, and Portland on weekdays during the morning 
peak period at approximately 25-minute headways, during the weekday mid-day peak period at 
approximately 30-minute headways, the weekday evening at approximately 30-minute 
headways, on Saturdays at approximately 40-minute headways, and on Sunday at approximately 
50-minute headways. 

Traffic Volumes and Peak Hour Operations 

Based on available traffic information, the types of land uses in the area, and typical commuter 
traffic patterns, the weekday a.m. and p.m. peak time periods represent the most critical time 
periods for analysis. The traffic operations analysis focused on the average weekday a.m. and 
p.m. peak hours of commuter traffic on the adjacent street system. 

To evaluate the current transportation system conditions within the site vicinity, manual turning 
movement counts were obtained for the study intersections on a mid-week day in January 2012.  
These counts were conducted during the weekday morning (7:00 - 9:00 a.m.) and evening (4:00 - 
6:00 p.m.) hours. The turning movement counts from the weekday a.m. and p.m. peak hours were 
summarized and rounded to the nearest five vehicles per hour. The weekday morning peak hour 
was found to occur between 7:30 and 8:30 a.m. while the evening peak hour was found to occur 
between 4:40 and 5:40 p.m.  

Design Hour Volumes 

Per the procedures identified in the ODOT Analysis Procedures Manual (AMP), seasonal growth 
factors were applied to the existing volumes to determine the 30 Highest Design Hour Volumes 
(DHV) on OR 43. There are no Automatic Traffic Recorders (ATR) within the study area, as such 
the Characteristic ATR method in the ODOT Analysis Procedures Manual was used. Based upon 
this methodology, a seasonal factor of 1.18 was added to the raw traffic volumes to arrive at the 
30 DHV. Attachment “A” contains the traffic count sheets and characteristic ATR methodology 
calculations used in this study.  

Current Levels of Service 

All level-of-service analyses described in this report were performed in accordance with the 
procedures stated in the 2000 Highway Capacity Manual (Reference 2). A description of level of 
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service and the criteria by which they are determined is presented in Attachment “B.” Attachment 
“B” also indicates how level of service is measured and what is generally considered the 
acceptable range of level of service.   

To ensure that this analysis was based on a reasonable worst-case scenario, the peak 15-minute 
flow rate during the weekday a.m. and p.m. peak hours was used in the evaluation of all 
intersection levels of service. For this reason, the analysis reflects conditions that are only likely to 
occur for fifteen minutes out of each average peak hour. The traffic conditions during all other 
weekday hours will likely operate under better conditions than those described in this report.  

Signalized Intersections 

The OR 43/Cedar Oak Drive and OR 43/Hidden Springs Road intersections are signalized. OR 43 
is owned and operated by ODOT. For ODOT controlled intersections, the amended 1999 Oregon 
Highway Plan (Reference 3) requires a volume-to-capacity (v/c) ratio of 0.99 during the peak hour 
traffic condition.  

Using the weekday a.m. and p.m. peak hour traffic volumes, v/c ratios, average delays, and levels 
of service (LOS) were calculated for the signalized study intersections as shown in Figure 3. As 
indicated in the figure, the signalized study intersections all currently operate acceptably during 
the weekday a.m. and p.m. peak hours.  

Unsignalized Intersections 

The remaining study intersections are unsignalized, including the existing site driveway. For 
ODOT controlled intersections, the amended 1999 Oregon Highway Plan (Reference 3) requires a 
v/c ratio of 0.99 for the major movements and a volume-to-capacity ratio of 0.90 for the minor 
movements during the peak hour traffic condition.  

The critical movements at each of the unsignalized study intersections currently operate 
acceptably during the weekday a.m. and p.m. peak hours.  

Figure 4 and Figure 5 illustrate the existing conditions weekday a.m. and p.m. peak hour level of 
service results at each of the study intersections. For unsignalized intersections the results shown 
represent the critical movement v/c and LOS. Attachment “C” includes the existing conditions traffic 
operations worksheets. 
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Traffic Safety 

Crash data from each of the study intersections was reviewed in an effort to identify potential 
intersection safety issues. Crash records from January 1, 2006 to December 31, 2010 were obtained 
from ODOT. A summary of the crash data is provided in Table 2. 

Table 2 Study Intersection Crash Histories (2006-2010) 

Intersection 

Number 
of 

Crashes 

Collision Type Severity 

Turn/Side-
Swipe Angle

Rear 
End 

Fixed 
Object/
Other 

Property 
Damage 

Only 
Personal 

Injury 

OR 43/Walling Circle 
North 2 1 0 1 0 1 1 

OR 43/Cedar Oak Drive 28 8 0 20 0 17 11 

OR 43/Hidden Springs 
Road 

35 6 1 28 0 23 12 

 
Crash rates of intersections are often expressed in crashes per million entering vehicles (MEV) for 
evaluation purposes. Typically, a crash rate exceeding 1.0 indicates a location requiring further 
investigation retailed to traffic safety. Crash rate calculations are presented in Table 3. 

Table 3 Study Intersection Crash Rates (2006-2010) 

Intersection 
Number of 

Crashes 
Crashes 
per Year 

Peak 
Hour TEV 

MEV / 
Year 

Crashes / 
MEV 

OR 43/Walling Circle North 2 0.4 1,959 7.15 0.06 

OR 43/Cedar Oak Drive 28 5.6 2,111 7.71 0.73 

OR 43/Hidden Springs Road 35 7 2,269 8.28 0.85 

TEV = Total Entering Volumes 
MEV = Million Entering Vehicles 

The crash data were evaluated to determine if there are any operational or geometric deficiencies 
that are potentially contributing to the crash patterns. The OR 43/Cedar Oak Drive and OR 
43/Hidden Springs Road intersections have a high proportion of turning movement and rear-end 
collisions. A close inspection of the collisions did not reveal any specific directional patterns or 
other variables that would require mitigation. The crash history at each of the study intersections 
does not indicate inherent safety issues requiring mitigation. It is important to note that our 
review of crash data in the study area did not reveal any crashes occurring at the existing site 
access driveway to OR 43. 

A review of the ODOT Safety Priority Index System (SPIS) revealed that the OR 43/Cedar Oak 
Drive intersection is identified as a SPIS intersections. Conversations with ODOT staff indicated 
that there is currently no formal plan for mitigation of this intersection. Attachment “D” includes 
the crash data summary worksheets. 
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TRANSPORTATION IMPACT ANALYSIS 

The transportation impact analysis identifies how the study area’s transportation system will 
operate with the development of the subject property in the bank’s opening year. The impact of 
traffic generated by the proposed development during typical weekday a.m. and p.m. peak hour 
was examined and summarized in the remainder of this report. 

Planned Transportation Improvements and Developments  

A review of the City of West Linn 2008 Transportation System Plan (TSP) and the Highway 43 
Conceptual Design Plan (Reference 4) were reviewed to determine if there are any future plans to 
increase capacity on OR 43 in the site vicinity. While opportunities to widen OR 43 to a five-lane 
cross section along the corridor were considered in the TSP and Design Plan, both documents 
maintain the existing three-lane cross section for the corridor to maintain the roadway character, 
meet concerns of the community and due to existing right-of-way constraints.  

Currently the only long range project identified within the study area includes realigning the 
existing shopping center driveway on the west side of OR 43 to become the west leg of the OR 
43/Cedar Oak Drive intersection. Conversations with City of West Linn staff have revealed that 
there are no current in process developments in the vicinity of this project.  

2013 Background Traffic Conditions 

The background traffic analysis identifies how the study area’s transportation system will operate 
in the year the development is expected to be completed and occupied. This analysis includes 
traffic growth due to development within the study area and from general growth in the region, 
but does not include traffic from the proposed bank. 

Traffic Volumes 

Year 2013 background traffic volumes were developed by applying an annual growth factor to 
the 2012 base traffic volumes.  The growth factor on OR 43 was derived using ODOT’s 2030 
Future Year Volume Table. Comparing the base year (2009) and future year (2030) forecasted 
volumes for the nearest two locations within the site vicinity, traffic volumes on OR 43 are 
projected to grow at an average annual growth rate of 1.6 percent. As such, base year 2012 
volumes were grown by 1.6 percent to arrive at 2013 background traffic volumes. 

Level of Service Analysis 

During the 2013 background traffic conditions, all study intersections are forecast to operate at 
acceptable levels during the weekday a.m. and p.m. peak hours. Figure 6 and Figure 7 illustrate 
the year 2013 background traffic operations at each study intersection. Attachment “E” contains the 
year 2013 background traffic conditions analysis worksheets. 
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Proposed Development Plan 

Chase Bank is proposing to construct a 4,324 square foot drive-in bank on a parcel previously 
occupied by a garden store. The site is located on the east side of OR 43 in West Linn, north of the 
OR 43/Cedar Oak Drive.  

Trip Generation 

Estimates of weekday daily, weekday a.m. and p.m. peak hour vehicle trip ends for the proposed 
bank were calculated from empirical observations made at other similar developments. These 
observations were obtained from the standard reference, Trip Generation: 8th Edition, published by 
the Institute of Transportation Engineers (ITE) (Reference 5). It is important to note that the 
average trip rates provided in ITE Trip Generation represent a conservative estimate of traffic 
associated with banks based on a review of actual bank trip generation data for other locations 
around the Pacific Northwest. 

A portion of the traffic generated by the proposed bank will be pass-by trips from OR 43. The 
pass-by trip rates used in for the bank were obtained from the ITE Trip Generation Handbook 
(Reference 6). The Handbook specifies a pass-by rate of approximately 47-percent. 

Table 4 summarizes the estimated number of trips that will be generated during a typical 
weekday as well as during the weekday a.m. and p.m. peak hours. Also shown is the reduction 
taken to account for pass-by traffic at the site. 

Table 4 Estimated Trip Generation 

Land Use 
ITE 

Code 

Size  

(Sq. ft.) 
Daily 
Trips 

AM Peak Hour Trips PM Peak Hour Trips 

Total In Out Total In Out 

Drive-in Bank 912 4,324 640 55 30 25 110 55 55 

- Pass-by reduction (47%) (300) (20) (10) (10) (50) (25) (25) 

Net new trips   340 35 20 15 60 30 30 

As shown in Table 4, the proposed development is estimated to generate approximately 640 
weekday daily trips of which approximately 55 trips (30 inbound, 25 outbound) will occur during 
the weekday a.m. peak hour and approximately 110 trips (55 inbound, 55 outbound) during the 
weekday p.m. peak hour.  

Note that no trip credit was assumed in the analysis for capacity assessment purposes; provision 
of the trip credit for the previous use will be considered for calculation of the City’s System 
Development Charges (SDC’s) and is discussed later in this letter. 

Trip Distribution and Assignment 

The distribution of site-generated trips onto the study area roadway system was analyzed by 
evaluating existing peak hour directional travel characteristics in the site vicinity. These 
characteristics are based on existing turning movement counts at the study intersections and a 
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select link analysis prepared using Metro’s regional transportation planning model. Figure 8 
illustrates the resulting estimated trip distribution pattern. 

The estimated site-generated traffic was assigned to the surrounding transportation system based 
on the trip distribution pattern. The weekday a.m. and p.m. site generated traffic assignments at 
the study area intersections are shown in Figure 9 and 10, respectively. It was assumed that a 
portion of traffic with southbound OR 43 destinations would exit the site via the signal at the OR 
43/Cedar Oak Drive intersection. 









West Linn Chase Bank Project #: 12149 
February 28, 2012 Page: 21 

Kittelson & Associates, Inc. Portland, Oregon 

Year 2013 Total Traffic Conditions 

The year 2013 total traffic volumes include traffic from the development of the proposed bank. 
The estimated site-generated traffic shown in Figures 9 and 10 were added to the 2013 
background traffic shown in Figures 6 and 7 to arrive at the year 2013 total traffic volumes shown 
in Figure 11 and 12. 

Figures 11 and 12 summarize the operational analysis results for the study intersections during 
the 2013 total weekday a.m. and p.m. peak hours. As shown in the figures, all study intersections 
are forecast to operate at acceptable levels during the weekday a.m. and p.m. peak with inclusion 
of the proposed bank. Attachment “F” contains the year 2012 total traffic conditions analysis 
worksheets. 
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QUEUEING ANALYSIS 

A 95th percentile vehicle queuing analysis based on Synchro was performed at the signalized 
study intersections to further evaluate background levels of congestion and ensure that adequate 
vehicle storage space is available with full build out of the proposed bank. Table 5 provides a 
summary of the queuing analysis. 

Table 5 Background and Total Traffic Conditions Queuing Analysis 

Intersection Movement 

95th Percentile Queue Length (feet) 

Available 
Storage 
(feet) 

Background 
Conditions 

Total Conditions 

AM Peak 
Hour 

PM Peak 
Hour 

AM Peak 
Hour 

Change5 PM Peak 
Hour 

Change5 

OR 43/Cedar 
Oak Drive 

WB Right 35 35 35 - 35 - 301 

WB Left 165 125 175 +10 135 +10 100 

SB Through 60 190 60 - 190 - 1402 

SB Left 40 50 40 - 50 - 100 

NB Through 1,195 500 1,210 +15 500 - 4503 

OR 43/Hidden 
Springs Road 

EB Right 35 45 35 - 45 - 165 

EB Left 280 180 280 - 180 - 165 

SB Through 430 960 435 +5 980 +20 4503 

NB Left 40 110 40 - 110 - 150 

NB Through 620 235 630 +10 240 +5 5154 

SB Right 10 10 10 - 10 - 4503 

All lengths have been rounded to the nearest 5 feet. 

1 – Distance from the stop bar to access driveway. 

2 – Distance to the bank access driveway. 

3 – Distance between the OR 43/Cedar Oak and OR 43 Hidden Springs intersections. 

4 – Distance to the nearest intersection. 

5 – Indicates difference in 95th percentile queue length as a result of development. 

As shown in Table 5, the background levels of traffic on OR 43 produce 95th percentile vehicle 
queues that exceed available storage in some locations, predominantly for the northbound and 
southbound movements on OR 43 during the respective weekday a.m. and p.m. peak hours. It is 
important to note that the proposed bank development results in a negligible increase to the 
background condition vehicle queues at these intersections. 

95th percentile queues for the westbound movements at the site access driveway were reviewed to 
determine the potential level of on-site congestion. During the weekday p.m. peak hour the 
forecast 95th percentile queue for this movement is approximately 75 feet. Based on a review of 
the site plan adequate storage space exists for this queue.  

As discussed earlier in this letter, access to the site is proposed via one full access driveway to OR 
43. In addition, access to the OR 43/Cedar Oak Drive traffic signal is available via cross access 
between the proposed bank site and the adjacent commercial property to the south. It is 
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recommended that cross access locations be maintained to provide drivers access to the traffic 
signal at the OR 43/Cedar Oak Drive intersection. 

INTERSECTION SIGHT DISTANCE 

A site visit was conducted in February 2012 to determine intersection sight distance at the 
proposed site driveway. OR 43 has a posted speed limit of 35 mph in this section. The guidebook, 
Geometric Design of Highways and Streets, 2011, 6th Edition, published by the American Association 
of State Highway and Transportation Officials (AASHTO) (Reference 7) was used to determine 
the necessary intersection sight distance. Based on the posted speed of 35 mph, 390 feet of sight 
distance is necessary at the intersection. These standards entail that measurements be based on an 
estimated driver eye height of 3.5 feet and an object height based on a vehicle height of 4.35 feet 
above the road; and is assumed to be 10 feet from the near edge of pavement to the front of a 
stopped vehicle. (Actual measurements are taken 15 feet from the edge of travel way). 

Photos were taken to show the sight distances from the proposed driveways as follows in Exhibit 
1 and Exhibit 2.   

Exhibit-1 Site Driveway 

Site Driveway Looking South on OR 43 Site Driveway Looking North on OR 43 

 

Existing intersection sight distance was field measured to be greater than 600 feet facing north 
and south direction on OR 43. Based on a review of the site plan, it appears that the building 
setback will be sufficient to maintain a clear line of site from the driveway to the north and south. 
It is recommended that landscaping, signage and any new above ground utilities along the site 
frontage be carefully selected to maintain a clear sight line to the north and south from the site 
driveway. It is also recommended that sight distance be verified once the project is constructed. 
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TURN LANE ANALYSIS 

Warrants for a right turn lane were evaluated at the site driveway to OR 43. The analysis was 
based on criterion provided in the ODOT Highway Design Manual Appendix F (Reference 8) 
during the weekday p.m. peak hour, the combination of right-turn volume, coupled with the 
approaching Design Hour Volume (DHV) in the outside lane meets the volume criteria for 
installation of a right turn lane at this location.  

The proximity of the site access driveway to the OR 43/Cedar Oak Drive intersection limits the 
ability to develop a standard right turn per the ODOT Highway Design Manual. Potential 
interaction with the existing bike lane would complicate installation of a right turn lane. 
Providing a right turn lane at the site driveway is not consistent with the character of OR 43 in the 
site vicinity and as such, provision of a right turn lane is not recommended at this time. 
Attachment “G” contains the turn lane warrant analysis worksheets. 

CITY OF WEST LINN SYSTEM DEVELOPMENT CHARGES (SDC’s) 

For the purposes of calculating the City’s SDC for this project, supplemental trip generation for 
other bank developments around the Pacific Northwest was reviewed. In April 2012, Jake Traffic 
Engineering (JTE) prepared the Marylhurst Key Bank Trip Generation and System Development 
Charge Letter, documenting trip generation data and the SDC calculation for this site. The JTE 
study concluded that similar drive-in banks in the Pacific Northwest generate 10.17 to 14.90 
weekday p.m. peak hour trips per thousand square feet. Attachment H contains a copy of the JTE 
Trip generation and SDC study.     

Assuming these average trip generation rates, and assuming the ITE pass-by rate of 47% the 
proposed Chase Bank generates 34 net new weekday p.m. peak hour trips (4,324 s.f./1,000 s.f. x 
14.90 x 53%).  

The previous use on the site included a 9,400 Nursery Garden Center. The Trip Generation 
Handbook does not supply data for pass-by trips associated with the Nursery Garden Center; 
however, information provided in the JTE study indicated that a 10% pass-by factor would be 
appropriate. Assuming the rates provided in ITE Trip Generation, the trip generation estimate for 
the previous Nursery Garden Center is 32 net new weekday p.m. peak hour trips (9,400 s.f./1,000 
s.f. x 3.80 x 90%). 

Comparing trips associated with the prior and proposed land uses, the proposed Chase Bank is 
estimated to generate approximately 2 additional net new weekday p.m. peak hour trips. 

The City of West Linn Street SDC table (effective January 26, 2012) indicates a retail SDC rate of 
$17,024 per net new trip. Based on the proposed Chase bank trip generation and credit described 
above, the total street SDC for this project is estimated to be $34,048. The City of West Linn will 
make the final street SDC determination. 
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Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 2/8/2012 10:47 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: OR 43 -- Hidden Springs Rd QC JOB #: 10706612
CITY/STATE: West Linn, OR DATE: Tue, Jan 31 2012

5-Min Count
Period

Beginning At

OR 43
(Northbound)

OR 43
(Southbound)

Hidden Springs Rd
(Eastbound)

Hidden Springs Rd
(Westbound)

Total
Hourly
TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

4:00 PM 4 33 0 0 0 44 13 0 14 0 10 0 0 0 0 0 118
4:05 PM 9 50 0 0 0 45 18 0 17 0 3 0 0 0 0 0 142
4:10 PM 6 47 0 0 0 68 20 0 13 0 6 0 0 0 0 0 160
4:15 PM 5 50 0 0 0 65 15 0 11 0 8 0 0 0 0 0 154
4:20 PM 9 33 0 0 0 64 11 0 11 0 3 0 0 0 0 0 131
4:25 PM 8 42 0 0 0 49 8 0 18 0 4 0 0 0 0 0 129
4:30 PM 8 36 0 0 0 66 15 0 11 0 6 0 0 0 0 0 142
4:35 PM 9 34 0 0 0 66 12 0 18 0 7 0 0 0 0 0 146

 

4:40 PM 9 46 0 0 0 56 18 0 15 0 10 0 0 0 0 0 154
4:45 PM 9 42 0 0 0 57 12 0 15 0 8 0 0 0 0 0 143
4:50 PM 8 46 0 0 0 74 24 0 12 0 7 0 0 0 0 0 171
4:55 PM 7 45 0 0 0 62 14 0 13 0 6 0 0 0 0 0 147 1737
5:00 PM 5 38 0 0 0 54 20 0 10 0 7 0 0 0 0 0 134 1753
5:05 PM 6 52 0 0 0 66 19 0 6 0 8 0 0 0 0 0 157 1768

 
5:10 PM 11 47 0 0 0 78 21 0 11 0 4 0 0 0 0 0 172 1780
5:15 PM 8 57 0 0 0 84 25 0 14 0 5 0 0 0 0 0 193 1819
5:20 PM 5 52 0 0 0 72 18 0 14 0 11 0 0 0 0 0 172 1860
5:25 PM 2 40 0 0 0 78 24 0 8 0 7 0 0 0 0 0 159 1890
5:30 PM 5 28 0 0 0 77 28 0 15 0 2 0 0 0 0 0 155 1903
5:35 PM 8 45 0 0 0 65 20 0 18 0 10 0 0 0 0 0 166 1923
5:40 PM 3 39 0 0 0 56 14 0 16 0 10 0 0 0 0 0 138 1907
5:45 PM 2 49 0 0 0 50 19 0 10 0 2 0 0 0 0 0 132 1896
5:50 PM 8 46 0 0 0 64 28 0 19 0 2 0 0 0 0 0 167 1892
5:55 PM 6 39 0 0 0 55 19 0 9 0 8 0 0 0 0 0 136 1881

Peak 15-Min Northbound Southbound Eastbound Westbound
Total

Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 96 624 0 0 0 936 256 0 156 0 80 0 0 0 0 0 2148

Heavy Trucks 0 4 0 0 4 0 0 0 8 0 0 0 16
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 4:40 PM -- 5:40 PM
Peak 15-Min: 5:10 PM -- 5:25 PM

83 538 0

0823243

151

0

85 0

0

0

621

1066

236

0

689

908

0

326

0.90

2.4 0.9 0.0

0.01.50.4

0.0

0.0

2.4 0.0

0.0

0.0

1.1

1.2

0.8

0.0

0.7

1.5

0.0

0.9

1

0

2 3

0 1 0

010

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 2/8/2012 6:53 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: OR 43 -- Hidden Springs Rd QC JOB #: 10706611
CITY/STATE: West Linn, OR DATE: Tue, Jan 31 2012

5-Min Count
Period

Beginning At

OR 43
(Northbound)

OR 43
(Southbound)

Hidden Springs Rd
(Eastbound)

Hidden Springs Rd
(Westbound)

Total
Hourly
TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

7:00 AM 0 28 0 0 0 25 6 0 19 0 3 0 0 0 0 0 81
7:05 AM 1 56 0 0 0 26 3 0 14 0 2 0 0 0 0 0 102
7:10 AM 1 68 0 0 0 38 2 0 21 0 1 0 0 0 0 0 131
7:15 AM 0 54 0 0 0 26 2 0 33 0 3 0 0 0 0 0 118
7:20 AM 2 76 0 0 0 37 2 0 16 0 5 0 0 0 0 0 138
7:25 AM 3 65 0 0 0 32 2 0 32 0 5 0 0 0 0 0 139

 

7:30 AM 1 72 0 0 0 34 2 0 28 0 7 0 0 0 0 0 144
7:35 AM 1 65 0 0 0 30 4 0 34 0 6 0 0 0 0 0 140

 
7:40 AM 2 68 0 0 0 38 12 0 29 0 3 0 0 0 0 0 152
7:45 AM 3 65 0 0 0 33 4 0 41 0 4 0 0 0 0 0 150
7:50 AM 3 59 0 0 0 41 20 0 25 0 8 0 0 0 0 0 156
7:55 AM 4 53 0 0 0 38 14 0 22 0 4 0 0 0 0 0 135 1586
8:00 AM 0 47 0 0 0 48 13 0 24 0 6 0 0 0 0 0 138 1643
8:05 AM 3 63 0 0 0 38 4 0 13 0 12 0 0 0 0 0 133 1674
8:10 AM 3 72 0 0 0 58 6 0 13 0 7 0 0 0 0 0 159 1702
8:15 AM 3 57 0 0 0 41 3 0 14 0 4 0 0 0 0 0 122 1706
8:20 AM 0 64 0 0 0 33 7 0 22 0 3 0 0 0 0 0 129 1697
8:25 AM 2 81 0 0 0 44 3 0 16 0 3 0 0 0 0 0 149 1707
8:30 AM 4 50 0 0 0 25 8 0 15 0 6 0 0 0 0 0 108 1671
8:35 AM 5 54 0 0 0 25 7 0 19 0 5 0 0 0 0 0 115 1646
8:40 AM 4 61 0 0 0 40 7 0 28 0 7 0 0 0 0 0 147 1641
8:45 AM 3 59 0 0 0 39 8 0 14 0 8 0 0 0 0 0 131 1622
8:50 AM 6 58 0 0 0 33 8 0 18 0 7 0 0 0 0 0 130 1596
8:55 AM 3 44 0 0 0 37 11 0 15 0 5 0 0 0 0 0 115 1576

Peak 15-Min Northbound Southbound Eastbound Westbound
Total

Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 32 768 0 0 0 448 144 0 380 0 60 0 0 0 0 0 1832

Heavy Trucks 4 32 0 0 16 4 8 0 0 0 0 0 64
Pedestrians 4 0 0 0 4

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:40 AM -- 7:55 AM

25 766 0

047692

281

0

67 0

0

0

791

568

348

0

1047

543

0

117

0.79 0.00

0.99

0.96

0.93

8.0 5.1 0.0

0.05.06.5

2.5

0.0

1.5 0.0

0.0

0.0

5.2

5.3

2.3

0.0

4.4

4.6

0.0

6.8

1

0

0 6

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 2/8/2012 10:47 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: 7 Eleven Dwy -- Cedar Oak Dr QC JOB #: 10706610
CITY/STATE: West Linn, OR DATE: Tue, Jan 31 2012

5-Min Count
Period

Beginning At

7 Eleven Dwy
(Northbound)

7 Eleven Dwy
(Southbound)

Cedar Oak Dr
(Eastbound)

Cedar Oak Dr
(Westbound)

Total
Hourly
TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

4:00 PM 0 0 0 0 0 0 0 0 1 6 0 0 0 7 0 0 14
4:05 PM 0 0 0 0 1 0 2 0 1 9 0 0 0 17 0 0 30
4:10 PM 0 0 0 0 1 0 3 0 4 6 0 0 0 4 0 0 18
4:15 PM 0 0 0 0 0 0 5 0 0 9 0 0 0 11 0 0 25
4:20 PM 0 0 0 0 1 0 2 0 2 6 0 0 0 5 0 0 16
4:25 PM 0 0 0 0 0 0 1 0 1 3 0 0 0 7 2 0 14
4:30 PM 0 0 0 0 1 0 3 0 2 8 0 0 0 11 0 0 25
4:35 PM 0 0 0 0 0 0 3 0 2 9 0 0 0 6 1 0 21

 

4:40 PM 0 0 0 0 0 0 3 0 1 9 0 0 0 10 1 0 24
4:45 PM 0 0 0 0 1 0 1 0 0 7 0 0 0 10 0 0 19
4:50 PM 0 0 0 0 1 0 2 0 1 6 0 0 0 7 0 0 17
4:55 PM 0 0 0 0 0 0 2 0 0 6 0 0 0 3 0 0 11 234
5:00 PM 0 0 0 0 0 0 1 0 0 6 0 0 0 7 0 0 14 234
5:05 PM 0 0 0 0 0 0 2 0 1 8 0 0 0 14 2 0 27 231

 
5:10 PM 0 0 0 0 0 0 2 0 0 8 0 0 0 9 0 0 19 232
5:15 PM 0 0 0 0 1 0 2 0 0 6 0 0 0 12 0 0 21 228
5:20 PM 0 0 0 0 0 0 2 0 1 6 0 0 0 11 0 0 20 232
5:25 PM 0 0 0 0 0 0 0 0 0 7 0 0 0 6 0 0 13 231
5:30 PM 0 0 0 0 1 0 0 0 0 10 0 0 0 16 0 0 27 233
5:35 PM 0 0 0 0 0 0 0 0 1 10 0 0 0 8 2 0 21 233
5:40 PM 0 0 0 0 1 0 0 0 0 7 0 0 0 9 0 0 17 226
5:45 PM 0 0 0 0 0 0 3 0 0 9 0 0 0 3 2 0 17 224
5:50 PM 0 0 0 0 2 0 3 0 1 14 0 0 0 10 1 0 31 238
5:55 PM 0 0 0 0 0 0 3 0 1 5 0 0 0 8 1 0 18 245

Peak 15-Min Northbound Southbound Eastbound Westbound
Total

Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 0 0 0 0 4 0 24 0 4 80 0 0 0 128 0 0 240

Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 4:40 PM -- 5:40 PM
Peak 15-Min: 5:10 PM -- 5:25 PM

0 0 0

4017

5

89

0 0

113

5

0

21

94

118

10

0

93

130

0.97

0.0 0.0 0.0

0.00.00.0

0.0

0.0

0.0 0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 2/8/2012 6:53 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: 7 Eleven Dwy -- Cedar Oak Dr QC JOB #: 10706609
CITY/STATE: West Linn, OR DATE: Tue, Jan 31 2012

5-Min Count
Period

Beginning At

7 Eleven Dwy
(Northbound)

7 Eleven Dwy
(Southbound)

Cedar Oak Dr
(Eastbound)

Cedar Oak Dr
(Westbound)

Total
Hourly
TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

7:00 AM 0 0 0 0 0 0 1 0 0 9 0 0 0 10 3 0 23
7:05 AM 0 0 0 0 0 0 2 0 2 4 0 0 0 6 0 0 14
7:10 AM 0 0 0 0 0 0 2 0 1 3 0 0 0 7 1 0 14
7:15 AM 0 0 0 0 0 0 1 0 1 8 0 0 0 6 0 0 16
7:20 AM 0 0 0 0 0 0 1 0 1 10 0 0 0 11 0 0 23
7:25 AM 0 0 0 0 0 0 0 0 0 8 0 0 0 1 0 0 9

 

7:30 AM 0 0 0 0 0 0 0 0 0 15 0 0 0 7 0 0 22
7:35 AM 0 0 0 0 0 0 0 0 1 16 0 0 0 13 0 0 30

 
7:40 AM 0 0 0 0 0 0 0 0 0 23 0 0 0 15 1 0 39
7:45 AM 0 0 0 0 0 0 1 0 0 32 0 0 0 20 1 0 54
7:50 AM 0 0 0 0 0 0 0 0 0 13 0 0 0 27 0 0 40
7:55 AM 0 0 0 0 3 0 2 0 0 7 0 0 0 27 3 0 42 326
8:00 AM 0 0 0 0 0 0 0 0 0 13 0 0 0 13 3 0 29 332
8:05 AM 0 0 0 0 0 0 1 0 0 9 0 0 0 22 1 0 33 351
8:10 AM 0 0 0 0 0 0 1 0 0 9 0 0 0 13 0 0 23 360
8:15 AM 0 0 0 0 0 0 1 0 2 10 0 0 0 12 0 0 25 369
8:20 AM 0 0 0 0 0 0 1 0 0 11 0 0 0 18 0 0 30 376
8:25 AM 0 0 0 0 0 0 0 0 0 12 0 0 0 11 0 0 23 390
8:30 AM 0 0 0 0 0 0 1 0 0 6 0 0 0 15 0 0 22 390
8:35 AM 0 0 0 0 0 0 2 0 1 6 0 0 0 11 1 0 21 381
8:40 AM 0 0 0 0 0 0 1 0 0 8 0 0 0 7 1 0 17 359
8:45 AM 0 0 0 0 0 0 0 0 1 4 0 0 0 10 0 0 15 320
8:50 AM 0 0 0 0 1 0 1 0 1 5 0 0 0 8 0 0 16 296
8:55 AM 0 0 0 0 0 0 0 0 0 3 0 0 0 17 0 0 20 274

Peak 15-Min Northbound Southbound Eastbound Westbound
Total

Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 0 0 0 0 0 0 4 0 0 272 0 0 0 248 8 0 532

Heavy Trucks 0 0 0 0 0 0 0 24 0 0 36 0 60
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:40 AM -- 7:55 AM

0 0 0

307

3

170

0 0

198

9

0

10

173

207

12

0

173

205

0.64 0.81

0.00

1.00

0.73

0.0 0.0 0.0

66.70.014.3

33.3

11.2

0.0 0.0

9.6

0.0

0.0

30.0

11.6

9.2

8.3

0.0

12.1

9.8

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 2/8/2012 10:47 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: OR 43 -- Kasch's Dwy QC JOB #: 10706608
CITY/STATE: West Linn, OR DATE: Tue, Jan 31 2012

5-Min Count
Period

Beginning At

OR 43
(Northbound)

OR 43
(Southbound)

Kasch's Dwy
(Eastbound)

Kasch's Dwy
(Westbound)

Total
Hourly
TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

4:00 PM 0 42 2 0 3 56 0 0 0 0 0 0 0 0 4 0 107
4:05 PM 0 46 2 0 3 56 0 0 0 0 0 0 1 0 4 0 112
4:10 PM 0 54 3 0 6 78 0 0 0 0 0 0 0 0 3 0 144
4:15 PM 0 57 2 0 1 68 0 0 0 0 0 0 0 0 1 0 129
4:20 PM 0 39 2 0 3 76 0 0 0 0 0 0 1 0 1 0 122
4:25 PM 0 47 1 0 0 49 0 0 0 0 0 0 0 0 5 0 102
4:30 PM 0 51 0 0 2 76 0 0 0 0 0 0 0 0 1 0 130
4:35 PM 0 40 1 0 1 77 0 0 0 0 0 0 1 0 0 0 120

 

4:40 PM 0 51 4 0 1 66 0 0 0 0 0 0 0 0 1 0 123
4:45 PM 0 46 3 0 2 74 0 0 0 0 0 0 1 0 6 0 132
4:50 PM 0 56 4 0 2 89 0 0 0 0 0 0 0 0 1 0 152
4:55 PM 0 56 2 0 1 77 0 0 0 0 0 0 0 0 1 0 137 1510
5:00 PM 0 42 2 0 2 72 0 0 0 0 0 0 2 0 1 0 121 1524
5:05 PM 0 51 3 0 1 78 0 0 0 0 0 0 0 0 3 0 136 1548

 
5:10 PM 0 47 3 0 2 87 0 0 0 0 0 0 1 0 3 0 143 1547
5:15 PM 0 60 6 0 1 91 0 0 0 0 0 0 1 0 2 0 161 1579
5:20 PM 0 52 0 0 1 88 0 0 0 0 0 0 2 0 4 0 147 1604
5:25 PM 0 39 6 0 1 94 0 0 0 0 0 0 0 0 1 0 141 1643
5:30 PM 0 42 1 0 0 96 0 0 0 0 0 0 1 0 4 0 144 1657
5:35 PM 0 52 2 0 0 81 0 0 0 0 0 0 0 0 1 0 136 1673
5:40 PM 0 42 1 0 1 68 0 0 0 0 0 0 0 0 0 0 112 1662
5:45 PM 0 50 6 0 1 62 0 0 0 0 0 0 0 0 2 0 121 1651
5:50 PM 0 60 1 0 2 86 0 0 0 0 0 0 1 0 1 0 151 1650
5:55 PM 0 40 1 0 3 61 0 0 0 0 0 0 0 0 4 0 109 1622

Peak 15-Min Northbound Southbound Eastbound Westbound
Total

Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 0 636 36 0 16 1064 0 0 0 0 0 0 16 0 36 0 1804

Heavy Trucks 0 8 0 0 8 0 0 0 0 0 0 0 16
Pedestrians 0 0 0 12 12

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 4:40 PM -- 5:40 PM
Peak 15-Min: 5:10 PM -- 5:25 PM

0 594 36

149930

0

0

0 8

0

28

630

1007

0

36

622

1001

50

0

0.93

0.0 1.0 0.0

0.01.70.0

0.0

0.0

0.0 0.0

0.0

0.0

1.0

1.7

0.0

0.0

1.0

1.7

0.0

0.0

0

0

0 6

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 2/8/2012 6:53 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: OR 43 -- Kasch's Dwy QC JOB #: 10706607
CITY/STATE: West Linn, OR DATE: Tue, Jan 31 2012

5-Min Count
Period

Beginning At

OR 43
(Northbound)

OR 43
(Southbound)

Kasch's Dwy
(Eastbound)

Kasch's Dwy
(Westbound)

Total
Hourly
TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

7:00 AM 0 46 0 0 1 24 0 0 0 0 0 0 1 0 1 0 73
7:05 AM 0 58 2 0 2 25 0 0 0 0 0 0 0 0 3 0 90
7:10 AM 0 84 3 0 1 32 0 0 0 0 0 0 0 0 2 0 122
7:15 AM 0 74 0 0 0 26 0 0 0 0 0 0 1 0 3 0 104
7:20 AM 0 91 1 0 0 33 0 0 0 0 0 0 0 0 2 0 127
7:25 AM 0 86 1 0 0 34 0 0 0 0 0 0 0 0 3 0 124

 

7:30 AM 0 84 1 0 0 31 0 0 0 0 0 0 0 0 1 0 117
7:35 AM 0 79 1 0 0 32 0 0 0 0 0 0 1 0 0 0 113

 
7:40 AM 0 83 1 0 0 42 0 0 0 0 0 0 0 0 1 0 127
7:45 AM 0 73 3 0 0 24 0 0 0 0 0 0 0 0 3 0 103
7:50 AM 0 87 1 0 3 38 0 0 0 0 0 0 1 0 0 0 130
7:55 AM 0 73 1 0 0 35 0 0 0 0 0 0 2 0 0 0 111 1341
8:00 AM 0 55 2 0 0 41 0 0 0 0 0 0 2 0 3 0 103 1371
8:05 AM 0 75 4 0 1 32 0 0 0 0 0 0 2 0 3 0 117 1398
8:10 AM 0 77 1 0 1 55 0 0 0 0 0 0 0 0 2 0 136 1412
8:15 AM 0 66 1 0 1 37 0 0 0 0 0 0 1 0 1 0 107 1415
8:20 AM 0 76 1 0 0 37 0 0 0 0 0 0 0 0 0 0 114 1402
8:25 AM 0 88 0 0 1 37 0 0 0 0 0 0 2 0 1 0 129 1407
8:30 AM 0 55 5 0 0 23 0 0 0 0 0 0 0 0 1 0 84 1374
8:35 AM 0 64 4 0 1 22 0 0 0 0 0 0 0 0 2 0 93 1354
8:40 AM 0 80 1 0 0 43 0 0 0 0 0 0 2 0 3 0 129 1356
8:45 AM 0 77 2 0 0 37 0 0 0 0 0 0 0 0 3 0 119 1372
8:50 AM 0 73 1 0 0 37 0 0 0 0 0 0 0 0 1 0 112 1354
8:55 AM 0 54 1 0 0 36 0 0 0 0 0 0 0 0 2 0 93 1336

Peak 15-Min Northbound Southbound Eastbound Westbound
Total

Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 0 972 20 0 12 416 0 0 0 0 0 0 4 0 16 0 1440

Heavy Trucks 0 28 8 0 4 0 0 0 0 0 0 0 40
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:40 AM -- 7:55 AM

0 916 17

74410

0

0

0 11

0

15

933

448

0

26

931

452

24

0

0.00 1.00

0.94

1.00

0.98

0.0 4.0 11.8

0.04.50.0

0.0

0.0

0.0 0.0

0.0

0.0

4.2

4.5

0.0

0.0

4.0

4.4

8.3

0.0

0

0

0 10

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 2/8/2012 10:47 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: OR 43 -- Cedar Oak Dr QC JOB #: 10706606
CITY/STATE: West Linn, OR DATE: Tue, Jan 31 2012

5-Min Count
Period

Beginning At

OR 43
(Northbound)

OR 43
(Southbound)

Cedar Oak Dr
(Eastbound)

Cedar Oak Dr
(Westbound)

Total
Hourly
TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

4:00 PM 0 41 6 0 1 55 0 0 0 0 0 0 4 0 3 0 110
4:05 PM 0 50 9 0 1 55 0 0 0 0 0 0 19 0 0 0 134
4:10 PM 0 53 10 0 0 76 0 0 0 0 0 0 5 0 2 0 146
4:15 PM 0 57 6 0 3 69 0 0 0 0 0 0 14 0 2 0 151
4:20 PM 0 40 5 0 3 73 0 0 0 0 0 0 5 0 2 0 128
4:25 PM 0 51 4 0 0 49 0 0 0 0 0 0 8 0 0 0 112
4:30 PM 0 44 4 0 6 67 0 0 0 0 0 0 10 0 4 0 135
4:35 PM 0 41 8 0 3 78 0 0 0 0 0 0 8 0 1 0 139

 

4:40 PM 0 53 8 0 2 62 0 0 0 0 0 0 10 0 3 0 138
4:45 PM 0 44 6 0 1 67 0 0 0 0 0 0 8 0 3 0 129
4:50 PM 0 60 3 0 4 87 0 0 0 0 0 0 4 0 5 0 163
4:55 PM 0 50 3 0 3 76 0 0 0 0 0 0 4 0 1 0 137 1622
5:00 PM 0 43 4 0 2 72 0 0 0 0 0 0 6 0 2 0 129 1641
5:05 PM 0 50 7 0 2 68 0 0 0 0 0 0 13 0 3 0 143 1650

 
5:10 PM 0 49 7 0 1 93 0 0 0 0 0 0 10 0 1 0 161 1665
5:15 PM 0 64 5 0 1 91 0 0 0 0 0 0 10 0 4 0 175 1689
5:20 PM 0 52 5 0 2 88 0 0 0 0 0 0 12 0 1 0 160 1721
5:25 PM 0 42 4 0 3 87 0 0 0 0 0 0 4 0 2 0 142 1751
5:30 PM 0 39 6 0 4 96 0 0 0 0 0 0 12 0 4 0 161 1777
5:35 PM 0 54 7 0 4 78 0 0 0 0 0 0 7 0 1 0 151 1789
5:40 PM 0 42 7 0 0 68 0 0 0 0 0 0 7 0 2 0 126 1777
5:45 PM 0 59 7 0 2 62 0 0 0 0 0 0 6 0 0 0 136 1784
5:50 PM 0 54 12 0 3 81 0 0 0 0 0 0 11 0 2 0 163 1784
5:55 PM 0 41 3 0 3 59 0 0 0 0 0 0 11 0 0 0 117 1764

Peak 15-Min Northbound Southbound Eastbound Westbound
Total

Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 0 660 68 0 16 1088 0 0 0 0 0 0 128 0 24 0 1984

Heavy Trucks 0 4 0 0 8 0 0 0 0 0 0 0 12
Pedestrians 8 4 0 8 20

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 4:40 PM -- 5:40 PM
Peak 15-Min: 5:10 PM -- 5:25 PM

0 600 65

299650

0

0

0 100

0

30

665

994

0

130

630

1065

94

0

0.90

0.0 0.8 0.0

0.01.20.0

0.0

0.0

0.0 0.0

0.0

0.0

0.8

1.2

0.0

0.0

0.8

1.1

0.0

0.0

11

6

6 6

0 0 0

010

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 2/8/2012 6:53 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: OR 43 -- Cedar Oak Dr QC JOB #: 10706605
CITY/STATE: West Linn, OR DATE: Tue, Jan 31 2012

5-Min Count
Period

Beginning At

OR 43
(Northbound)

OR 43
(Southbound)

Cedar Oak Dr
(Eastbound)

Cedar Oak Dr
(Westbound)

Total
Hourly
TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

7:00 AM 0 40 8 0 1 23 0 0 0 0 0 0 5 0 6 0 83
7:05 AM 0 59 5 0 1 22 0 0 0 0 0 0 6 0 2 0 95
7:10 AM 0 79 4 0 0 33 0 0 0 0 0 0 6 0 3 0 125
7:15 AM 0 74 8 0 1 27 0 0 0 0 0 0 6 0 1 0 117
7:20 AM 0 85 8 0 3 28 0 0 0 0 0 0 7 0 5 0 136
7:25 AM 0 85 7 0 1 36 0 0 0 0 0 0 1 0 0 0 130

 

7:30 AM 0 83 13 0 2 30 0 0 0 0 0 0 4 0 3 0 135
7:35 AM 0 77 15 0 2 28 0 0 0 0 0 0 10 0 3 0 135

 
7:40 AM 0 80 20 0 3 39 0 0 0 0 0 0 10 0 5 0 157
7:45 AM 0 69 28 0 4 25 0 0 0 0 0 0 16 0 5 0 147
7:50 AM 0 75 13 0 0 36 0 0 0 0 0 0 16 0 11 0 151
7:55 AM 0 66 7 0 0 34 0 0 0 0 0 0 21 0 8 0 136 1547
8:00 AM 0 54 12 0 1 43 0 0 0 0 0 0 11 0 2 0 123 1587
8:05 AM 0 74 7 0 2 32 0 0 0 0 0 0 16 0 7 0 138 1630
8:10 AM 0 74 7 0 2 52 0 0 0 0 0 0 10 0 4 0 149 1654
8:15 AM 0 63 8 0 4 35 0 0 0 0 0 0 8 0 5 0 123 1660
8:20 AM 0 74 7 0 4 31 0 0 0 0 0 0 14 0 5 0 135 1659
8:25 AM 0 84 11 0 1 35 0 0 0 0 0 0 8 0 3 0 142 1671
8:30 AM 0 52 6 0 0 27 0 0 0 0 0 0 9 0 7 0 101 1637
8:35 AM 0 62 5 0 2 21 0 0 0 0 0 0 7 0 6 0 103 1605
8:40 AM 0 84 4 0 4 41 0 0 0 0 0 0 7 0 1 0 141 1589
8:45 AM 0 75 4 0 1 37 0 0 0 0 0 0 7 0 3 0 127 1569
8:50 AM 0 76 4 0 2 37 0 0 0 0 0 0 7 0 2 0 128 1546
8:55 AM 0 52 3 0 0 36 0 0 0 0 0 0 11 0 6 0 108 1518

Peak 15-Min Northbound Southbound Eastbound Westbound
Total

Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 0 896 244 0 28 400 0 0 0 0 0 0 168 0 84 0 1820

Heavy Trucks 0 24 20 4 4 0 0 0 0 20 0 16 88
Pedestrians 0 0 4 8 12

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:40 AM -- 7:55 AM

0 873 148

254200

0

0

0 144

0

61

1021

445

0

205

934

564

173

0

0.00 0.81

0.90

1.00

0.92

0.0 4.0 12.2

8.04.50.0

0.0

0.0

0.0 9.7

0.0

9.8

5.2

4.7

0.0

9.8

4.4

5.9

11.6

0.0

1

5

3 17

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 2/8/2012 10:46 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: OR 43 -- Walling Circle/Retail Center Dwy QC JOB #: 10706604
CITY/STATE: West Linn, OR DATE: Tue, Jan 31 2012

5-Min Count
Period

Beginning At

OR 43
(Northbound)

OR 43
(Southbound) Walling Circle/Retail Center Dwy

(Eastbound)
Walling Circle/Retail Center Dwy

(Westbound) Total
Hourly
TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

4:00 PM 0 47 0 0 0 61 0 0 0 0 0 0 0 0 0 0 108
4:05 PM 1 46 0 0 0 63 0 0 0 0 0 0 0 0 0 0 110
4:10 PM 1 58 0 0 0 83 0 0 0 0 0 0 0 0 0 0 142
4:15 PM 2 53 0 0 0 70 0 0 0 0 0 0 0 0 0 0 125
4:20 PM 0 40 0 0 0 77 0 0 0 0 1 0 0 0 0 0 118
4:25 PM 1 53 0 0 0 48 0 0 1 0 0 0 0 0 0 0 103
4:30 PM 0 53 0 0 0 78 0 0 0 0 0 0 0 0 0 0 131
4:35 PM 0 39 0 0 0 75 0 0 0 0 0 0 0 0 0 0 114

 

4:40 PM 0 48 1 0 1 64 0 0 0 0 0 0 0 0 0 0 114
4:45 PM 0 54 0 0 0 77 0 0 0 0 2 0 0 0 1 0 134
4:50 PM 0 68 0 0 0 83 0 0 0 0 0 0 0 0 0 0 151
4:55 PM 1 47 0 0 0 85 0 0 0 0 0 0 0 0 0 0 133 1483
5:00 PM 0 45 0 0 0 70 0 0 0 0 0 0 0 0 0 0 115 1490
5:05 PM 1 53 1 0 0 82 0 0 0 0 0 0 0 0 0 0 137 1517

 
5:10 PM 0 49 0 0 0 90 0 0 0 0 0 0 0 0 1 0 140 1515
5:15 PM 1 58 0 0 0 91 0 0 0 0 0 0 0 0 0 0 150 1540
5:20 PM 0 57 0 0 0 88 0 0 0 0 0 0 0 0 0 0 145 1567
5:25 PM 1 37 3 0 0 96 0 0 0 0 0 0 0 0 0 0 137 1601
5:30 PM 0 48 0 0 0 98 0 0 0 0 0 0 0 0 0 0 146 1616
5:35 PM 0 48 1 0 0 80 0 0 0 0 0 0 1 0 0 0 130 1632
5:40 PM 0 46 0 0 0 72 0 0 0 0 0 0 1 0 0 0 119 1637
5:45 PM 0 50 0 0 0 60 0 0 0 0 0 0 0 0 0 0 110 1613
5:50 PM 0 62 0 0 0 88 0 0 0 0 0 0 0 0 0 0 150 1612
5:55 PM 0 43 0 0 0 64 0 0 0 0 1 0 0 0 0 0 108 1587

Peak 15-Min Northbound Southbound Eastbound Westbound
Total

Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 4 656 0 0 0 1076 0 0 0 0 0 0 0 0 4 0 1740

Heavy Trucks 0 4 0 0 4 0 0 0 0 0 0 0 8
Pedestrians 0 0 0 20 20

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments: South

Peak-Hour: 4:40 PM -- 5:40 PM
Peak 15-Min: 5:10 PM -- 5:25 PM

4 612 6

110040

0

0

2 1

0

2

622

1005

2

3

614

1007

7

4

0.94

0.0 1.0 0.0

0.01.20.0

0.0

0.0

0.0 0.0

0.0

0.0

1.0

1.2

0.0

0.0

1.0

1.2

0.0

0.0

0

0

1 9

0 0 0

020

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 2/8/2012 6:53 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: OR 43 -- Walling Circle/Retail Center Dwy QC JOB #: 10706603
CITY/STATE: West Linn, OR DATE: Tue, Jan 31 2012

5-Min Count
Period

Beginning At

OR 43
(Northbound)

OR 43
(Southbound) Walling Circle/Retail Center Dwy

(Eastbound)
Walling Circle/Retail Center Dwy

(Westbound) Total
Hourly
TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

7:00 AM 0 47 1 0 0 24 0 0 0 0 0 0 0 0 0 0 72
7:05 AM 0 61 0 0 0 30 0 0 0 0 0 0 0 0 0 0 91
7:10 AM 0 86 0 0 0 31 0 0 0 0 0 0 0 0 0 0 117
7:15 AM 0 75 0 0 0 26 0 0 0 0 0 0 0 0 0 0 101
7:20 AM 0 67 0 0 0 18 0 0 0 0 1 0 0 0 0 0 86
7:25 AM 0 90 0 0 0 35 0 0 0 0 0 0 0 0 0 0 125

 

7:30 AM 0 87 0 0 0 30 0 0 0 0 1 0 0 0 0 0 118
7:35 AM 0 78 0 0 0 29 0 0 0 0 2 0 0 0 0 0 109

 
7:40 AM 0 86 0 0 0 39 0 0 0 0 3 0 0 0 0 0 128
7:45 AM 0 75 0 0 0 24 0 0 2 0 0 0 0 0 0 0 101
7:50 AM 0 86 0 0 0 41 0 0 0 0 1 0 0 0 0 0 128
7:55 AM 0 75 0 0 0 35 0 0 0 0 0 0 0 0 0 0 110 1286
8:00 AM 0 57 0 0 0 42 0 0 0 0 0 0 0 0 0 0 99 1313
8:05 AM 0 78 0 0 0 34 0 0 0 0 0 0 0 0 0 0 112 1334
8:10 AM 0 77 0 0 0 54 0 0 0 0 1 0 0 0 0 0 132 1349
8:15 AM 0 68 0 0 0 38 0 0 0 0 0 0 0 0 0 0 106 1354
8:20 AM 0 80 0 0 1 36 0 0 0 0 0 0 1 0 0 0 118 1386
8:25 AM 1 88 0 0 0 39 0 0 0 0 0 0 0 0 0 0 128 1389
8:30 AM 0 58 0 0 0 26 0 0 0 0 0 0 0 0 0 0 84 1355
8:35 AM 0 65 0 0 0 23 0 0 0 0 0 0 0 0 0 0 88 1334
8:40 AM 0 83 1 0 0 41 0 0 0 0 0 0 0 0 0 0 125 1331
8:45 AM 0 80 0 0 0 37 0 0 0 0 0 0 0 0 0 0 117 1347
8:50 AM 1 73 0 0 0 39 0 0 1 0 1 0 0 0 0 0 115 1334
8:55 AM 0 59 0 0 0 34 0 0 0 0 1 0 0 0 0 0 94 1318

Peak 15-Min Northbound Southbound Eastbound Westbound
Total

Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 0 988 0 0 0 416 0 0 8 0 16 0 0 0 0 0 1428

Heavy Trucks 0 32 0 0 4 0 0 0 0 0 0 0 36
Pedestrians 0 0 4 0 4

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments: South

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:40 AM -- 7:55 AM

1 935 0

14410

2

0

8 1

0

0

936

442

10

1

937

450

1

1

0.42 0.00

0.95

1.00

0.97

0.0 4.2 0.0

0.03.90.0

0.0

0.0

12.5 100.0

0.0

0.0

4.2

3.8

10.0

100.0

4.2

4.2

0.0

0.0

0

0

2 11

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 2/8/2012 10:46 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: OR 43 -- Walling Circle QC JOB #: 10706602
CITY/STATE: West Linn, OR DATE: Tue, Jan 31 2012

5-Min Count
Period

Beginning At

OR 43
(Northbound)

OR 43
(Southbound)

Walling Circle
(Eastbound)

Walling Circle
(Westbound)

Total
Hourly
TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

4:00 PM 0 46 1 0 4 56 0 0 0 0 0 0 1 0 1 0 109
4:05 PM 0 48 0 0 2 67 0 0 0 0 0 0 1 0 2 0 120
4:10 PM 0 54 5 0 6 73 1 0 0 0 0 0 3 0 3 0 145
4:15 PM 0 51 0 0 0 67 0 0 0 0 0 0 1 0 1 0 120
4:20 PM 0 37 2 0 5 72 1 0 0 0 0 0 4 0 4 0 125
4:25 PM 0 54 1 0 2 48 0 0 0 0 0 0 1 0 1 0 107
4:30 PM 0 44 5 0 2 80 0 0 0 0 0 0 0 0 0 0 131
4:35 PM 0 34 6 0 3 75 0 0 0 0 0 0 4 0 3 0 125

 

4:40 PM 0 46 1 0 1 69 1 0 0 0 0 0 0 0 1 0 119
4:45 PM 0 54 1 0 1 72 0 0 0 0 0 0 2 0 0 0 130
4:50 PM 0 65 4 0 4 82 0 0 0 0 0 0 0 0 2 0 157
4:55 PM 0 40 1 0 3 83 0 0 0 0 0 0 0 0 3 0 130 1518
5:00 PM 0 47 0 0 3 65 0 0 0 0 1 0 2 0 0 0 118 1527
5:05 PM 1 47 2 0 2 83 0 0 0 0 0 0 1 0 2 0 138 1545

 
5:10 PM 0 52 2 0 5 90 0 0 0 0 0 0 1 0 2 0 152 1552
5:15 PM 0 51 3 0 2 86 0 0 1 0 0 0 2 0 0 0 145 1577
5:20 PM 0 59 2 0 4 77 0 0 0 0 0 0 4 0 4 0 150 1602
5:25 PM 0 35 4 0 4 98 1 0 0 0 0 0 0 0 0 0 142 1637
5:30 PM 0 47 2 0 2 100 0 0 1 0 0 0 0 0 0 0 152 1658
5:35 PM 0 43 3 0 4 76 0 0 0 0 0 0 1 0 1 0 128 1661
5:40 PM 0 48 0 0 2 75 1 0 0 0 0 0 1 0 1 0 128 1670
5:45 PM 0 43 2 0 1 53 0 0 0 0 0 0 0 0 0 0 99 1639
5:50 PM 0 58 4 0 5 89 0 0 0 0 0 0 0 0 0 0 156 1638
5:55 PM 0 44 2 0 3 60 1 0 0 0 0 0 3 0 2 0 115 1623

Peak 15-Min Northbound Southbound Eastbound Westbound
Total

Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 0 648 28 0 44 1012 0 0 4 0 0 0 28 0 24 0 1788

Heavy Trucks 0 8 0 0 8 0 0 0 0 0 0 0 16
Pedestrians 0 0 0 16 16

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments: North

Peak-Hour: 4:40 PM -- 5:40 PM
Peak 15-Min: 5:10 PM -- 5:25 PM

1 586 25

359812

2

0

1 13

0

15

612

1018

3

28

603

995

60

3

0.93

0.0 1.0 0.0

0.01.40.0

0.0

0.0

0.0 0.0

0.0

0.0

1.0

1.4

0.0

0.0

1.0

1.4

0.0

0.0

1

1

3 9

0 0 0

010

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 2/8/2012 6:53 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: OR 43 -- Walling Circle QC JOB #: 10706601
CITY/STATE: West Linn, OR DATE: Tue, Jan 31 2012

5-Min Count
Period

Beginning At

OR 43
(Northbound)

OR 43
(Southbound)

Walling Circle
(Eastbound)

Walling Circle
(Westbound)

Total
Hourly
TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

7:00 AM 0 45 5 0 1 21 0 0 1 0 1 0 2 0 2 0 78
7:05 AM 0 58 2 0 4 29 0 0 0 0 0 0 0 0 6 0 99
7:10 AM 0 84 1 0 3 27 1 0 0 0 0 0 0 0 2 0 118
7:15 AM 0 72 4 0 1 26 0 0 0 0 0 0 0 0 2 0 105
7:20 AM 0 89 4 0 2 33 0 0 0 0 0 0 1 0 2 0 131
7:25 AM 0 83 3 0 1 33 0 0 1 0 0 0 1 0 4 0 126

 

7:30 AM 0 89 1 0 1 31 0 0 0 0 0 0 0 0 2 0 124
7:35 AM 0 73 3 0 3 30 1 0 0 0 0 0 0 0 3 0 113

 
7:40 AM 0 83 4 0 3 41 0 0 0 0 0 0 1 0 2 0 134
7:45 AM 0 74 3 0 6 20 0 0 0 0 0 0 0 0 5 0 108
7:50 AM 1 86 0 0 4 36 1 0 0 0 0 0 6 0 7 0 141
7:55 AM 0 75 1 0 0 38 2 0 0 0 0 0 1 0 5 0 122 1399
8:00 AM 1 50 4 0 1 40 0 0 1 0 0 0 2 0 4 0 103 1424
8:05 AM 0 76 2 0 0 32 1 0 0 0 0 0 0 0 2 0 113 1438
8:10 AM 0 72 2 0 2 51 0 0 1 0 0 0 2 0 3 0 133 1453
8:15 AM 0 64 4 0 0 34 0 0 1 0 0 0 2 0 4 0 109 1457
8:20 AM 0 79 1 0 0 36 0 0 0 0 0 0 1 0 0 0 117 1443
8:25 AM 0 83 2 0 2 36 0 0 1 0 0 0 0 0 3 0 127 1444
8:30 AM 0 59 0 0 1 27 0 0 0 0 0 0 0 0 2 0 89 1409
8:35 AM 1 64 2 0 0 23 0 0 0 0 0 0 1 0 6 0 97 1393
8:40 AM 0 79 1 0 0 43 0 0 0 0 0 0 0 0 5 0 128 1387
8:45 AM 0 78 3 0 3 33 0 0 0 0 0 0 1 0 3 0 121 1400
8:50 AM 0 73 0 0 0 39 0 0 0 0 0 0 2 0 1 0 115 1374
8:55 AM 0 62 0 0 3 32 0 0 0 0 0 0 1 0 3 0 101 1353

Peak 15-Min Northbound Southbound Eastbound Westbound
Total

Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 4 972 28 0 52 388 4 0 0 0 0 0 28 0 56 0 1532

Heavy Trucks 0 36 0 4 4 0 0 0 0 0 0 4 48
Pedestrians 0 0 4 0 4

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments: North

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:40 AM -- 7:55 AM

2 904 27

224255

4

0

0 15

0

40

933

452

4

55

948

440

49

7

0.00 0.65

0.93

1.00

0.94

0.0 4.2 7.4

4.54.520.0

0.0

0.0

0.0 6.7

0.0

5.0

4.3

4.6

0.0

5.5

4.2

4.5

6.1

14.3

0

2

2 10

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



 

 

Attachment B 
Level of Service 
Description



West Linn Chase Bank   Attachment B 

   

LEVEL OF SERVICE CONCEPT 

Level  of  Service  (LOS)  is  a  concept  developed  to  quantify  the  degree  of  comfort  (including  such 

elements as travel time, number of stops, total amount of stopped delay, and impediments caused by 

other vehicles) afforded  to drivers as  they  travel  through an  intersection or  roadway  segment.  Six 

grades are used to denote the various Level of Service from A to F.1 

SIGNALIZED INTERSECTIONS 

The  six  level  of  service  grades  are  described  qualitatively  for  signalized  intersections  in  Table  B1. 

Additionally, Table B2  identifies the relationship between  level of service and average control delay 

per  vehicle.  Control  delay  is  defined  to  include  initial  deceleration  delay,  queue  move‐up  time, 

stopped  delay,  and  final  acceleration  delay.  Using  this  definition,  level  of  service  D  is  generally 

considered to represent the minimum acceptable design standard. 

TABLE B1: LEVEL OF SERVICE DEFINITIONS (SIGNALIZED INTERSECTIONS) 

Level of 
Service 

 
Average Delay per Vehicle 

A 
Very low average control delay, less than 10 seconds per vehicle. This occurs when progression is extremely favorable, and 
most vehicles arrive during the green phase. Most vehicles do not stop at all. Short cycle lengths may also contribute to low 
delay. 

B 
Average control delay is greater than 10 seconds per vehicle and less than or equal to 20 seconds per vehicle. This generally 
occurs with good progression and/or short cycle lengths. More vehicles stop than for a level of service A, causing higher 
levels of average delay. 

C 

Average control delay is greater than 20 seconds per vehicle and less than or equal to 35 seconds per vehicle. These higher 
delays may result from fair progression and/or longer cycle lengths. Individual cycle failures may begin to appear at this level. 
The number of vehicles stopping is significant at this level, although many still pass through the intersection without 
stopping. 

D 

Average control delay is greater than 35 seconds per vehicle and less than or equal to 55 seconds per vehicle. The influence 
of congestion becomes more noticeable. Longer delays may result from some combination of unfavorable progression, long 
cycle length, or high volume/capacity ratios. Many vehicles stop, and the proportion of vehicles not stopping declines. 
Individual cycle failures are noticeable. 

E 
Average control delay is greater than 55 seconds per vehicle and less than or equal to 80 seconds per vehicle. This is usually 
considered to be the limit of acceptable delay. These high delay values generally (but not always) indicate poor progression, 
long cycle lengths, and high volume/capacity ratios. Individual cycle failures are frequent occurrences. 

F 
Average control delay is in excess of 80 seconds per vehicle. This is considered to be unacceptable to most drivers. This 
condition often occurs with oversaturation. It may also occur at high volume/capacity ratios below 1.0 with many individual 
cycle failures. Poor progression and long cycle lengths may also contribute to such high delay values. 

1
 Most of the material in this appendix is adapted from the Transportation Research Board, Highway Capacity 
  Manual, (2000). 
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TABLE B2: LEVEL OF SERVICE CRITERIA FOR SIGNALIZED INTERSECTIONS 

Level of Service Average Control Delay per Vehicle (Seconds) 
A  <10.0

B  >10 and 20

C  >20 and 35

D  >35 and 55

E  >55 and 80

F  >80

UNSIGNALIZED INTERSECTIONS 

Unsignalized  intersections  include  two  way  stop  controlled  (TWSC)  and  all  way  stop  controlled 

(AWSC)  intersections.  The  2000 Highway  Capacity Manual  provides models  for  estimating  control 

delay at both TWSC and AWSC  intersections. A qualitative description of  the various  service  levels 

associated with an unsignalized intersection is presented in Table B3. A quantitative definition of level 

of service for unsignalized intersections is presented in Table B4. Using this definition, Level of Service 

E is generally considered to represent the minimum acceptable design standard. 

TABLE B3: LEVEL OF SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS 

Level of 
Service 

 
Average Delay per Vehicle to Minor Street 

A 
Nearly all drivers find freedom of operation.
Very seldom is there more than one vehicle in queue. 

B 
Some drivers begin to consider the delay an inconvenience.
Occasionally there is more than one vehicle in queue. 

C 
Many times there is more than one vehicle in queue.
Most drivers feel restricted, but not objectionably so. 

D 
Often there is more than one vehicle in queue.
Drivers feel quite restricted. 

E 

Represents a condition in which the demand is near or equal to the probable maximum 
number of vehicles that can be accommodated by the movement.  
There is almost always more than one vehicle in queue. 
Drivers find the delays approaching intolerable levels. 

F 
Forced flow. 
Represents an intersection failure condition that is caused by geometric and/or operational 
constraints external to the intersection. 
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TABLE B4: LEVEL OF SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS 

Level of Service Average Control Delay per Vehicle (Seconds) 
A  <10.0

B  >10.0 and 15.0

C  >15.0 and 25.0

D  >25.0 and 35.0

E  >35.0 and 50.0

F  >50.0

 

It  should  be  noted  that  the  level  of  service  criteria  for  unsignalized  intersections  are  somewhat 

different than the criteria used for signalized  intersections. The primary reason for this difference  is 

that drivers expect different  levels of performance  from different kinds of  transportation  facilities. 

The expectation  is  that a signalized  intersection  is designed  to carry higher  traffic volumes  than an 

unsignalized  intersection.  Additionally,  there  are  a  number  of  driver  behavior  considerations  that 

combine  to make delays at  signalized  intersections  less onerous  than at unsignalized  intersections. 

For example, drivers at signalized intersections are able to relax during the red interval, while drivers 

on  the  minor  street  approaches  to  TWSC  intersections  must  remain  attentive  to  the  task  of 

identifying  acceptable  gaps  and  vehicle  conflicts. Also,  there  is often much more  variability  in  the 

amount  of  delay  experienced  by  individual  drivers  at  unsignalized  intersections  than  signalized 

intersections. For these reasons, it is considered that the control delay threshold for any given level of 

service  is  less  for  an  unsignalized  intersection  than  for  a  signalized  intersection.  While  overall 

intersection level of service is calculated for AWSC intersections, level of service is only calculated for 

the minor approaches and the major street  left turn movements at TWSC  intersections. No delay  is 

assumed  to  the major  street  through movements. For TWSC  intersections,  the overall  intersection 

level of service remains undefined: level‐of‐service is only calculated for each minor street lane. 

In the performance evaluation of TWSC  intersections,  it  is  important to consider other measures of 

effectiveness  (MOE’s)  in  addition  to  delay,  such  as  v/c  ratios  for  individual movements,  average 

queue  lengths,  and  95th‐percentile  queue  lengths.  By  focusing  on  a  single  MOE  for  the  worst 

movement only,  such as delay  for  the minor‐street  left  turn, users may make  inappropriate  traffic 

control decisions.  The potential  for making  such  inappropriate decisions  is  likely  to be particularly 

pronounced when the HCM level‐of‐service thresholds are adopted as legal standards. 

VOLUME‐TO‐CAPACITY CONCEPT 

The Highway Capacity Manual 2000 defines capacity as “the maximum number of vehicles that can 

pass  a  certain  point  during  a  specified  period  under  prevailing  roadway,  traffic,  and  control 

conditions.”  Capacity  analysis  examines  segments  or  points  (such  as  signalized  intersections)  of  a 

facility under uniform traffic, roadway, and control conditions. These conditions determine capacity; 

therefore, segments with different prevailing conditions will have different capacities. Capacity is not 

the absolute maximum flow rate – driver characteristics vary from region to region, and the absolute 

maximum capacity can vary from day to day and location to location.  
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SIGNALIZED INTERSECTIONS 

Capacity  at  signalized  intersections  is  defined  for  each  lane  group.  The  lane  group  capacity  is  the 

maximum hourly rate at which vehicles can reasonably be expected to pass through the intersection 

under  prevailing  conditions.  The  ratio  of  flow  rate  to  capacity  (v/c),  often  called  the  volume  to 

capacity ratio, is typically referred as to the degree of saturation. The critical v/c ratio (also known as 

the  intersection v/c ratio) depends on the conflicting critical  lane flow rates and the signal phasing, 

and considers only the lane groups that have the highest flow ratio (v/s) for a given signal phase.  

The Oregon Highway Plan Action 1F.6 identifies maximum v/c thresholds for signalized intersections 

for areas within and outside of MPO areas. These are summarized below in Table E5 and Table E6.  

TABLE E5 – MAXIMUM VOLUME‐TO‐CAPACITY RATIOS FOR PEAK HOUR OPERATING CONDITIONS1 

Maximum Volume-To-Capacity Ratios Outside Metro2 

Highway Category 

Inside Urban Growth Boundary 
Outside Urban  
Growth Boundary 

STAs MPO 

Non-MPO outside 
of STAs where 
non-freeway 
posted speed <= 
35 mph, or a 
Designated UBA 

Non-MPO 
outside of 
STAs where 
non-freeway 
speed limit  
> 35 mph 

Non-MPO 
where non-
freeway 
speed limit 
>= 45 mph 

Unincorporated 
Communities 

Rural 
Lands 

Interstate Highways   N/A  0.80  N/A 0.70 0.70 0.70  0.70

Statewide Expressways  N/A  0.80  0.70 0.70 0.70 0.70  0.70

Freight Route on a 
Statewide Highway 

0.85  0.80  0.80  0.75  0.70  0.70  0.70 

Statewide (not a freight 
route) 

0.90  0.85  0.85  0.80  0.75  0.75  0.70 

Freight Route on a 
Regional or District 
Highway 

0.90  0.85  0.85  0.80  0.75  0.75  0.70 

Expressway on a 
Regional or District 
Highway 

N/A  0.85  N/A  0.80  0.75  0.75  0.70 

Regional Highways  0.95  0.85  0.85 0.80 0.75 0.75  0.70

District/Local Interest 
Roads 

0.95  0.90  0.90  0.85  0.80  0.80  0.75 

1
 For Portland Metro and the Rouge Valley MPO see also OHP Amendment 00‐04 amended Table 7 regarding Metro and established 
Alternative Mobility Standards for the RVMPO. Where there is a conflict between the Table 6 standards and the established alternative 
mobility standards, the more tolerant standard (higher v/c ratio) applies. The OHP amendments establishing the RVMPO and Metro 
alternative standards are located on the web at:  

2
 National Highway System (NHS) highway designation requirements are addressed in the Highway Design Manual (HDM) 

 

TABLE E6 – MAXIMUM VOLUME‐TO‐CAPACITY RATIOS WITHIN PORTLAND METROPOLITAN REGION1 

Location Standard 
1st Hour 2nd Hour 

Central City 
Regional Centers 
Town Centers 
Main Streets 
Station Communities 

1.1  0.99 

Corridors
2
 

Industrial Areas 
Intermodal Facilities 
Employment Areas 
Inner Neighborhoods 
Outer Neighborhoods 

0.99  0.99 
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Banfield Freeway
3
 

(from I‐5 to I‐205) 
1.1  0.99 

I‐5 North
3
 

(from Marquam Bridge  
 to Interstate Bridge) 

1.1  0.99 

Highway 99E
3 

(from Lincoln Street to 
 Highway 224 Interchange) 

1.1  0.99 

Sunset Highway
3
 

(from I‐405 to Sylvan interchange) 
1.1  0.99 

Stadium Freeway
3
 

(from I‐5 South to I‐5 North) 
1.1  0.99 

Other Principal Arterial Routes 

I‐205
3
 

I‐84 (east of I‐205) 
I‐5 (Marquam Bridge to Wilsonville) 
Highway 217

3
 

US 26 (west of Sylvan) 
Highway 30 

Tualatin Valley Hwy
3
 (Cedar Hills Blvd. 

  to Brookwood Avenue) 
Highway 224

3
 

Highway 47 
Highway 213 
242

nd
 /US 26 in Gresham 

0.99  0.99 

Areas of Special Concern  Areas with this designation are planned for mixed use
development, but are also characterized by physical, 
environmental or other constraints that limit the range of 
acceptable transportation solutions for addressing a high level‐
of‐service need, but where alternative routes for regional 
through‐traffic are provided. In these areas, substitute 
performance measures are allowed by OAR.660.012.0060(1)(d). 
Provisions for determining the alternative performance 
measures are included in Section 6.7.7 of the 200 RTP. The OHP 
mobility standard for state highways in these areas applies until 
the alternative performance measures are adopted in local 
plans and approved by the Oregon Transportation Commission. 

Beaverton Regional Center  1.0
 

Highway 99W (I‐5 to Tualatin Road)  0.95

Note: Maximum volume to capacity ratios for two hour peak hour operating conditions through a 20‐year horizon for state highway sections 
within the Portland metropolitan area urban growth boundary. 

1
 The volume to capacity ratios in the table are for the highest two consecutive hours or weekday traffic volumes. This is calculated by dividing the 
traffic volume for the average weekly two‐hour PM peak by twice the hourly capacity. 

2
 Corridors that are also state highways are 99W, Sandy Boulevard, Powell Boulevard, 82

nd
 Avenue, North Portland Road, North Denver Street, 

Lombard Street, Hall Boulevard, Farmington Road, Canyon Road, Beaverton‐Hillsdale Highway, Tualatin Valley Highway (from Hall Boulevard to 
Cedar Hills Boulevard and from Brookwood Street to E Street in Forest Grove), Scholls Ferry Road, 99E (from Milwaukie to Oregon City) and 
Highway 43. 

3
 Thresholds shown are for interim purposes only; refinement plans for these corridors are required in Metro Regional Transportation Plan and will 
include a recommended motor vehicle performance policy for each corridor. 

UNSIGNALIZED INTERSECTIONS 

For unsignalized intersections, capacity is determined using a gap acceptance model which calculates 

the potential capacity of each minor traffic stream in accordance with Equation 17‐3 in the Highway 
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Capacity Manual 2000. The potential capacity of a movement is a function of the conflicting flow rate 

expressed as an hourly rate, as well as the minor‐street movement. 

The  Oregon  Highway  Plan  Action  1F.1  identifies  maximum  v/c  thresholds  for  unsignalized 

intersections. As stated on page 75, “At unsignalized intersections and road approaches, the volume‐

to‐capacity ratios in Tables 6 and 7 shall not be exceeded for either of the state highway approaches 

that are not stopped. Approaches at which traffic must stop, or otherwise yield the right of way, shall 

be operated  to maintain  safe operation of  the  intersection and all of  its approaches and  shall not 

exceed  the  volume  to  capacity  ratios  for District/Local  Interest Roads  in  Table  6 within  the urban 

growth boundaries or 0.80 outside of urban growth boundaries.” 
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HCM Unsignalized Intersection Capacity AnalysisExisting Conditions (Weekday PM Peak Hour)
101: S Walling Circle & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Background Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 0 1 13 0 15 1 691 25 35 1158 2
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Hourly flow rate (vph) 2 0 1 14 0 16 1 743 27 38 1245 2
Pedestrians 3 9 4 1
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 3.5 3.5 3.5 3.5
Percent Blockage 0 1 0 0
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1055
pX, platoon unblocked 0.77 0.77 0.77 0.77 0.77 0.77
vC, conflicting volume 2087 2106 1253 2093 2093 766 1250 779
vC1, stage 1 conf vol 1325 1325 768 768
vC2, stage 2 conf vol 762 781 1326 1326
vCu, unblocked vol 2262 2286 1253 2270 2270 548 1250 564
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 100 99 91 100 96 100 95
cM capacity (veh/h) 157 179 211 160 183 412 562 777

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 3 30 1 770 38 1247
Volume Left 2 14 1 0 38 0
Volume Right 1 16 0 27 0 2
cSH 172 238 562 1700 777 1700
Volume to Capacity 0.02 0.13 0.00 0.45 0.05 0.73
Queue Length 95th (ft) 1 11 0 0 4 0
Control Delay (s) 26.4 22.3 11.4 0.0 9.9 0.0
Lane LOS D C B A
Approach Delay (s) 26.4 22.3 0.0 0.3
Approach LOS D C

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 77.3% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity AnalysisExisting Conditions (Weekday PM Peak Hour)
102: Walling Circle & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Background Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 2 1 0 2 4 722 6 1 1185 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 0 0 2 1 0 2 4 768 6 1 1261 0
Pedestrians 1 9
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 3.5 3.5
Percent Blockage 0 1
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft) 378
pX, platoon unblocked 0.77 0.77 0.77 0.77 0.77 0.77
vC, conflicting volume 2042 2056 1262 2054 2053 780 1262 783
vC1, stage 1 conf vol 1264 1264 789 789
vC2, stage 2 conf vol 779 792 1265 1264
vCu, unblocked vol 2208 2225 1262 2223 2221 561 1262 565
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 99 99 100 99 99 100
cM capacity (veh/h) 178 199 209 173 197 404 557 773

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 2 3 4 774 1 1261
Volume Left 0 1 4 0 1 0
Volume Right 2 2 0 6 0 0
cSH 209 280 557 1700 773 1700
Volume to Capacity 0.01 0.01 0.01 0.46 0.00 0.74
Queue Length 95th (ft) 1 1 1 0 0 0
Control Delay (s) 22.4 18.0 11.5 0.0 9.7 0.0
Lane LOS C C B A
Approach Delay (s) 22.4 18.0 0.1 0.0
Approach LOS C C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity AnalysisExisting Conditions (Weekday PM Peak Hour)
103: Chase Driveway & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Background Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 8 28 701 36 14 1172
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Hourly flow rate (vph) 9 30 754 39 15 1260
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 3.5
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 179
pX, platoon unblocked 0.76 0.76 0.76
vC, conflicting volume 1439 779 798
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1420 553 579
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 91 92 98
cM capacity (veh/h) 96 365 761

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 39 792 435 840
Volume Left 9 0 15 0
Volume Right 30 39 0 0
cSH 225 1700 761 1700
Volume to Capacity 0.17 0.47 0.02 0.49
Queue Length 95th (ft) 15 0 2 0
Control Delay (s) 24.3 0.0 0.6 0.0
Lane LOS C A
Approach Delay (s) 24.3 0.0 0.2
Approach LOS C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing Conditions (Weekday PM Peak Hour)
104: Cedaroak Dr & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Background Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 100 30 708 65 29 1139
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00
Flpb, ped/bikes 0.98 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1772 1557 1856 1805 3574
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1772 1557 1856 1805 3574
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 111 33 787 72 32 1266
RTOR Reduction (vph) 0 29 2 0 0 0
Lane Group Flow (vph) 111 4 857 0 32 1266
Confl. Peds. (#/hr) 11 6 6 6
Heavy Vehicles (%) 0% 0% 1% 0% 0% 1%
Turn Type custom Prot
Protected Phases 6 5 2
Permitted Phases 4 4
Actuated Green, G (s) 12.1 12.1 80.2 4.7 88.9
Effective Green, g (s) 12.1 12.1 80.2 4.7 88.9
Actuated g/C Ratio 0.11 0.11 0.73 0.04 0.81
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.3 2.3 5.0 2.3 5.0
Lane Grp Cap (vph) 195 171 1353 77 2888
v/s Ratio Prot c0.46 0.02 c0.35
v/s Ratio Perm c0.06 0.00
v/c Ratio 0.57 0.02 0.63 0.42 0.44
Uniform Delay, d1 46.5 43.7 7.5 51.3 3.1
Progression Factor 1.00 1.00 0.98 1.00 1.00
Incremental Delay, d2 2.8 0.0 2.0 2.1 0.5
Delay (s) 49.2 43.7 9.4 53.4 3.6
Level of Service D D A D A
Approach Delay (s) 48.0 9.4 4.8
Approach LOS D A A

Intersection Summary
HCM Average Control Delay 9.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity AnalysisExisting Conditions (Weekday PM Peak Hour)
105: Cedaroak Dr & 7-11 Driveway 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Background Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 5 89 113 5 4 17
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87
Hourly flow rate (vph) 6 102 130 6 5 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 213
pX, platoon unblocked
vC, conflicting volume 136 247 133
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 136 247 133
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 99 98
cM capacity (veh/h) 1461 743 922

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 108 136 24
Volume Left 6 0 5
Volume Right 0 6 20
cSH 1461 1700 882
Volume to Capacity 0.00 0.08 0.03
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.4 0.0 9.2
Lane LOS A A
Approach Delay (s) 0.4 0.0 9.2
Approach LOS A

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 23.8% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing Conditions (Weekday PM Peak Hour)
106: Hidden Springs Rd & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Background Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 151 85 83 635 971 243
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1805 1547 1770 1881 1881 1575
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1805 1547 1770 1881 1881 1575
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 168 94 92 706 1079 270
RTOR Reduction (vph) 0 83 0 0 0 70
Lane Group Flow (vph) 168 11 92 706 1079 200
Confl. Peds. (#/hr) 1 2 2
Heavy Vehicles (%) 0% 2% 2% 1% 1% 0%
Turn Type custom Prot Perm
Protected Phases 1 6 2
Permitted Phases 4 4 2
Actuated Green, G (s) 13.4 13.4 8.6 87.6 75.0 75.0
Effective Green, g (s) 13.4 13.4 8.6 87.6 75.0 75.0
Actuated g/C Ratio 0.12 0.12 0.08 0.80 0.68 0.68
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 2.3 2.3 2.3 5.0 5.0 5.0
Lane Grp Cap (vph) 220 188 138 1498 1283 1074
v/s Ratio Prot c0.05 0.38 c0.57
v/s Ratio Perm c0.09 0.01 0.13
v/c Ratio 0.76 0.06 0.67 0.47 0.84 0.19
Uniform Delay, d1 46.8 42.7 49.3 3.7 13.1 6.4
Progression Factor 1.00 1.00 1.00 1.00 1.08 0.88
Incremental Delay, d2 13.6 0.1 9.9 1.1 6.3 0.4
Delay (s) 60.4 42.8 59.2 4.7 20.3 5.9
Level of Service E D E A C A
Approach Delay (s) 54.1 11.0 17.4
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity AnalysisExisting Conditions (Weekday AM Peak Hour)
101: S Walling Circle & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Existing Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 4 0 0 15 0 40 2 1067 27 22 502 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 4 0 0 16 0 43 2 1135 29 23 534 5
Pedestrians 2 10 2
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 3.5 3.5 3.5
Percent Blockage 0 1 0
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1055
pX, platoon unblocked 0.34 0.34 0.34 0.34 0.34 0.34
vC, conflicting volume 1769 1764 539 1745 1752 1161 541 1174
vC1, stage 1 conf vol 586 586 1164 1164
vC2, stage 2 conf vol 1184 1178 581 588
vCu, unblocked vol 2285 2268 539 2212 2234 514 541 550
tC, single (s) 7.1 6.5 6.2 7.2 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.2 5.5
tF (s) 3.5 4.0 3.3 3.6 4.0 3.3 2.2 2.2
p0 queue free % 96 100 100 90 100 77 100 93
cM capacity (veh/h) 103 138 546 160 162 188 1035 342

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 4 59 2 1164 23 539
Volume Left 4 16 2 0 23 0
Volume Right 0 43 0 29 0 5
cSH 103 179 1035 1700 342 1700
Volume to Capacity 0.04 0.33 0.00 0.68 0.07 0.32
Queue Length 95th (ft) 3 33 0 0 5 0
Control Delay (s) 41.3 34.5 8.5 0.0 16.3 0.0
Lane LOS E D A C
Approach Delay (s) 41.3 34.5 0.0 0.7
Approach LOS E D

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity AnalysisExisting Conditions (Weekday AM Peak Hour)
102: Walling Circle & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Existing Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 0 8 1 0 0 1 1103 0 1 520 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Hourly flow rate (vph) 2 0 8 1 0 0 1 1137 0 1 536 0
Pedestrians 2 11
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 3.5 3.5
Percent Blockage 0 1
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft) 378
pX, platoon unblocked 0.32 0.32 0.32 0.32 0.32 0.32
vC, conflicting volume 1679 1690 538 1697 1690 1148 538 1148
vC1, stage 1 conf vol 540 540 1150 1150
vC2, stage 2 conf vol 1139 1150 546 540
vCu, unblocked vol 2069 2104 538 2124 2104 383 538 383
tC, single (s) 7.1 6.5 6.3 8.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 7.1 5.5
tF (s) 3.5 4.0 3.4 4.4 4.0 3.3 2.2 2.2
p0 queue free % 99 100 98 99 100 100 100 100
cM capacity (veh/h) 186 171 523 131 172 208 1038 370

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 10 1 1 1137 1 536
Volume Left 2 1 1 0 1 0
Volume Right 8 0 0 0 0 0
cSH 384 131 1038 1700 370 1700
Volume to Capacity 0.03 0.01 0.00 0.67 0.00 0.32
Queue Length 95th (ft) 2 1 0 0 0 0
Control Delay (s) 14.6 32.6 8.5 0.0 14.8 0.0
Lane LOS B D A B
Approach Delay (s) 14.6 32.6 0.0 0.0
Approach LOS B D

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity AnalysisExisting Conditions (Weekday AM Peak Hour)
103: Chase Driveway & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Existing Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 11 15 1081 17 7 520
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Hourly flow rate (vph) 11 15 1103 17 7 531
Pedestrians 10
Lane Width (ft) 12.0
Walking Speed (ft/s) 3.5
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 179
pX, platoon unblocked 0.31 0.31 0.31
vC, conflicting volume 1401 1122 1130
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1179 268 297
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 80 93 98
cM capacity (veh/h) 56 224 388

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 27 1120 184 354
Volume Left 11 0 7 0
Volume Right 15 17 0 0
cSH 98 1700 388 1700
Volume to Capacity 0.27 0.66 0.02 0.21
Queue Length 95th (ft) 25 0 1 0
Control Delay (s) 54.7 0.0 0.8 0.0
Lane LOS F A
Approach Delay (s) 54.7 0.0 0.3
Approach LOS F

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing Conditions (Weekday AM Peak Hour)
104: Cedaroak Dr & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Existing Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 144 61 1030 148 25 496
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.97 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1638 1421 1766 1671 3438
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1638 1421 1766 1671 3438
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 157 66 1120 161 27 539
RTOR Reduction (vph) 0 58 4 0 0 0
Lane Group Flow (vph) 157 8 1277 0 27 539
Confl. Peds. (#/hr) 1 5 17 17
Heavy Vehicles (%) 10% 10% 4% 12% 8% 5%
Turn Type custom Prot
Protected Phases 6 5 2
Permitted Phases 4 4
Actuated Green, G (s) 12.1 12.1 70.4 4.5 78.9
Effective Green, g (s) 12.1 12.1 70.4 4.5 78.9
Actuated g/C Ratio 0.12 0.12 0.70 0.04 0.79
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.3 2.3 5.0 2.3 5.0
Lane Grp Cap (vph) 198 172 1243 75 2713
v/s Ratio Prot c0.72 c0.02 0.16
v/s Ratio Perm c0.10 0.01
v/c Ratio 0.79 0.05 1.03 0.36 0.20
Uniform Delay, d1 42.7 38.9 14.8 46.4 2.6
Progression Factor 1.00 1.00 1.16 1.00 1.00
Incremental Delay, d2 18.4 0.1 28.2 1.7 0.2
Delay (s) 61.2 38.9 45.3 48.1 2.8
Level of Service E D D D A
Approach Delay (s) 54.6 45.3 5.0
Approach LOS D D A

Intersection Summary
HCM Average Control Delay 35.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity AnalysisExisting Conditions (Weekday AM Peak Hour)
105: Cedaroak Dr & 7-11 Driveway 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Existing Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 3 170 198 9 3 7
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72
Hourly flow rate (vph) 4 236 275 12 4 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 213
pX, platoon unblocked
vC, conflicting volume 288 526 281
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 288 526 281
tC, single (s) 4.4 7.1 6.3
tC, 2 stage (s)
tF (s) 2.5 4.1 3.4
p0 queue free % 100 99 99
cM capacity (veh/h) 1116 414 730

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 240 288 14
Volume Left 4 0 4
Volume Right 0 12 10
cSH 1116 1700 594
Volume to Capacity 0.00 0.17 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.2 0.0 11.2
Lane LOS A B
Approach Delay (s) 0.2 0.0 11.2
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 26.3% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing Conditions (Weekday AM Peak Hour)
106: Hidden Springs Rd & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Existing Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 281 67 25 904 562 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1563 1671 1810 1810 1509
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1563 1671 1810 1810 1509
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 302 72 27 972 604 99
RTOR Reduction (vph) 0 58 0 0 0 37
Lane Group Flow (vph) 302 14 27 972 604 62
Confl. Peds. (#/hr) 1
Heavy Vehicles (%) 2% 1% 8% 5% 5% 7%
Turn Type custom Prot Perm
Protected Phases 1 6 2
Permitted Phases 4 4 2
Actuated Green, G (s) 19.8 19.8 4.5 71.2 62.7 62.7
Effective Green, g (s) 19.8 19.8 4.5 71.2 62.7 62.7
Actuated g/C Ratio 0.20 0.20 0.04 0.71 0.63 0.63
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 2.3 2.3 2.3 5.0 5.0 5.0
Lane Grp Cap (vph) 350 309 75 1289 1135 946
v/s Ratio Prot 0.02 c0.54 0.33
v/s Ratio Perm c0.17 0.01 0.04
v/c Ratio 0.86 0.05 0.36 0.75 0.53 0.07
Uniform Delay, d1 38.8 32.5 46.4 9.0 10.4 7.3
Progression Factor 1.00 1.00 1.00 1.00 0.83 0.38
Incremental Delay, d2 18.8 0.0 1.7 4.1 1.7 0.1
Delay (s) 57.6 32.5 48.1 13.1 10.4 2.9
Level of Service E C D B B A
Approach Delay (s) 52.8 14.0 9.4
Approach LOS D B A

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



 

 

Attachment D 
Crash Data 



OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANALYSIS AND REPORTING UNIT

CRASH SUMMARIES BY YEAR BY COLLISION TYPE

PAGE: 1 

OR 43 (Hwy 003) from Walling Way to Hidden Springs plus 200 feet in all directions

January 1, 2006 through December 31, 2010

COLLISION TYPE

FATAL 

CRASHES

NON- 

FATAL 

CRASHES

PROPERTY 

DAMAGE 

ONLY

 TOTAL

CRASHES

PEOPLE 

KILLED

PEOPLE 

INJURED

DRY 

SURF

WET 

SURF DAY DARK

INTER- 

SECTION

INTER- 

SECTION 

RELATED

OFF- 

ROADTRUCKS

CDS150  02/09/2012 

YEAR: 2010

 0  7  7  0  6  0  7  0  2  1  0 0  0  0REAR-END
 0  1  1  0  0  1  0  1  1  0  0 0  0  0SIDESWIPE - OVERTAKING
 2  1  3  0  3  0  3  0  1  0  0 0  0  2TURNING MOVEMENTS

2010  TOTAL  0  2  9  11  0  9  1  10  1  4  1  0 0  2

YEAR: 2009

 4  7  11  0  8  3  10  1  3  0  0 0  0  7REAR-END
 1  3  4  0  4  0  4  0  1  0  0 0  0  1TURNING MOVEMENTS

2009  TOTAL  0  5  10  15  0  12  3  14  1  4  0  0 0  8

YEAR: 2008

 7  7  14  0  13  1  14  0  3  0  0 0  0  7REAR-END
 0  1  1  0  1  0  1  0  0  0  0 0  0  0TURNING MOVEMENTS

2008  TOTAL  0  7  8  15  0  14  1  15  0  3  0  0 0  7

YEAR: 2007

 0  1  1  0  0  1  1  0  0  0  0 0  0  0ANGLE
 2  3  5  0  4  1  4  1  0  1  0 0  0  2REAR-END
 1  1  2  0  1  1  0  2  0  0  0 0  0  2TURNING MOVEMENTS

2007  TOTAL  0  3  5  8  0  5  3  5  3  0  1  0 0  4

YEAR: 2006

 5  7  12  1  7  4  10  2  1  2  0 0  0  8REAR-END
 2  2  4  0  4  0  3  1  2  0  0 0  0  3TURNING MOVEMENTS

2006  TOTAL  0  7  9  16  1  11  4  13  3  3  2  0 0  11

FINAL TOTAL  0  24  41  65  1  51  12  57  8  14  4  0 0  32

Note:  Legislative changes to DMV's vehicle crash reporting requirements, effective 01/01/2004, may result in fewer property damage only crashes being eligible for inclusion in the 

Statewide Crash Data File. 
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2013 Background Traffic 
Conditions 



HCM Unsignalized Intersection Capacity Analysis Background (Weekday PM Peak Hour)
101: S Walling Circle & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Background Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 0 1 13 0 15 1 703 25 36 1176 2
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 0 1 15 0 18 1 740 26 38 1238 2
Pedestrians 3 9 4 1
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 3.5 3.5 3.5 3.5
Percent Blockage 0 1 0 0
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1055
pX, platoon unblocked 0.78 0.78 0.78 0.78 0.78 0.78
vC, conflicting volume 2078 2095 1246 2083 2083 763 1243 775
vC1, stage 1 conf vol 1318 1318 764 764
vC2, stage 2 conf vol 761 777 1319 1319
vCu, unblocked vol 2241 2262 1246 2247 2246 557 1243 572
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 100 99 91 100 96 100 95
cM capacity (veh/h) 158 180 213 161 185 413 565 783

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 4 33 1 766 38 1240
Volume Left 2 15 1 0 38 0
Volume Right 1 18 0 26 0 2
cSH 173 239 565 1700 783 1700
Volume to Capacity 0.02 0.14 0.00 0.45 0.05 0.73
Queue Length 95th (ft) 2 12 0 0 4 0
Control Delay (s) 26.2 22.4 11.4 0.0 9.8 0.0
Lane LOS D C B A
Approach Delay (s) 26.2 22.4 0.0 0.3
Approach LOS D C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Background (Weekday PM Peak Hour)
102: Walling Circle & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Background Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 2 1 0 2 4 734 6 1 1204 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 2 1 0 2 4 773 6 1 1267 0
Pedestrians 1 9
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 3.5 3.5
Percent Blockage 0 1
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft) 378
pX, platoon unblocked 0.78 0.78 0.78 0.78 0.78 0.78
vC, conflicting volume 2054 2067 1268 2065 2064 785 1268 788
vC1, stage 1 conf vol 1270 1270 793 793
vC2, stage 2 conf vol 783 796 1272 1270
vCu, unblocked vol 2212 2229 1268 2226 2225 581 1268 585
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 99 99 100 99 99 100
cM capacity (veh/h) 177 198 207 172 196 399 554 771

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 2 4 4 779 1 1267
Volume Left 0 1 4 0 1 0
Volume Right 2 2 0 6 0 0
cSH 207 277 554 1700 771 1700
Volume to Capacity 0.01 0.01 0.01 0.46 0.00 0.75
Queue Length 95th (ft) 1 1 1 0 0 0
Control Delay (s) 22.6 18.2 11.5 0.0 9.7 0.0
Lane LOS C C B A
Approach Delay (s) 22.6 18.2 0.1 0.0
Approach LOS C C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 78.4% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Background (Weekday PM Peak Hour)
103: Chase Driveway & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Background Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 8 28 712 37 14 1190
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 9 33 749 39 15 1253
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 3.5
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 179
pX, platoon unblocked 0.77 0.77 0.77
vC, conflicting volume 1431 775 794
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1411 564 590
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 91 91 98
cM capacity (veh/h) 99 365 767

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 42 788 432 835
Volume Left 9 0 15 0
Volume Right 33 39 0 0
cSH 229 1700 767 1700
Volume to Capacity 0.18 0.46 0.02 0.49
Queue Length 95th (ft) 17 0 1 0
Control Delay (s) 24.2 0.0 0.6 0.0
Lane LOS C A
Approach Delay (s) 24.2 0.0 0.2
Approach LOS C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Background (Weekday PM Peak Hour)
104: Cedaroak Dr & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Background Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 102 30 719 66 29 1157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.5 3.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1805 1557 1856 1805 3574
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1805 1557 1856 1805 3574
Peak-hour factor, PHF 0.85 0.85 0.95 0.95 0.95 0.95
Adj. Flow (vph) 120 35 757 69 31 1218
RTOR Reduction (vph) 0 31 2 0 0 0
Lane Group Flow (vph) 120 4 824 0 31 1218
Confl. Peds. (#/hr) 11 6 6 6
Heavy Vehicles (%) 0% 0% 1% 0% 0% 1%
Turn Type Perm Prot
Protected Phases 4 6 5 2
Permitted Phases 4
Actuated Green, G (s) 12.9 12.9 79.5 4.6 88.1
Effective Green, g (s) 12.9 12.9 80.0 5.1 88.6
Actuated g/C Ratio 0.12 0.12 0.73 0.05 0.81
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.3 2.3 5.0 2.3 5.0
Lane Grp Cap (vph) 212 183 1350 84 2879
v/s Ratio Prot c0.07 c0.44 0.02 c0.34
v/s Ratio Perm 0.00
v/c Ratio 0.57 0.02 0.61 0.37 0.42
Uniform Delay, d1 45.9 43.0 7.4 50.9 3.2
Progression Factor 1.00 1.00 0.98 1.00 1.00
Incremental Delay, d2 2.5 0.0 1.9 1.6 0.5
Delay (s) 48.4 43.0 9.0 52.5 3.6
Level of Service D D A D A
Approach Delay (s) 47.2 9.0 4.8
Approach LOS D A A

Intersection Summary
HCM Average Control Delay 9.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Background (Weekday PM Peak Hour)
105: Cedaroak Dr & 7-11 Driveway 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Background Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 5 90 115 5 4 17
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 6 106 135 6 5 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 213
pX, platoon unblocked
vC, conflicting volume 141 256 138
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 141 256 138
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 99 98
cM capacity (veh/h) 1454 734 915

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 112 141 25
Volume Left 6 0 5
Volume Right 0 6 20
cSH 1454 1700 874
Volume to Capacity 0.00 0.08 0.03
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.4 0.0 9.2
Lane LOS A A
Approach Delay (s) 0.4 0.0 9.2
Approach LOS A

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 23.8% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Background (Weekday PM Peak Hour)
106: Hidden Springs Rd & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Background Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 153 86 84 645 987 247
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 3.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1805 1547 1770 1881 1881 1575
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1805 1547 1770 1881 1881 1575
Peak-hour factor, PHF 0.90 0.90 0.95 0.95 0.95 0.95
Adj. Flow (vph) 170 96 88 679 1039 260
RTOR Reduction (vph) 0 84 0 0 0 70
Lane Group Flow (vph) 170 12 88 679 1039 190
Confl. Peds. (#/hr) 1 2 2
Heavy Vehicles (%) 0% 2% 2% 1% 1% 0%
Turn Type Perm Prot Perm
Protected Phases 4 1 6 2
Permitted Phases 4 2
Actuated Green, G (s) 13.5 13.5 8.5 87.5 75.0 75.0
Effective Green, g (s) 13.5 13.5 9.0 88.0 75.5 75.5
Actuated g/C Ratio 0.12 0.12 0.08 0.80 0.69 0.69
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 2.3 2.3 2.3 5.0 5.0 5.0
Lane Grp Cap (vph) 222 190 145 1505 1291 1081
v/s Ratio Prot c0.09 c0.05 0.36 c0.55
v/s Ratio Perm 0.01 0.12
v/c Ratio 0.77 0.06 0.61 0.45 0.80 0.18
Uniform Delay, d1 46.7 42.7 48.8 3.4 12.1 6.2
Progression Factor 1.00 1.00 1.00 1.00 1.12 1.22
Incremental Delay, d2 13.6 0.1 5.5 1.0 5.0 0.3
Delay (s) 60.4 42.7 54.3 4.4 18.6 7.8
Level of Service E D D A B A
Approach Delay (s) 54.0 10.1 16.4
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 18.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Background (Weekday AM Peak Hour)
101: S Walling Circle & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Background Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 4 0 0 15 0 41 2 1084 27 22 510 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 5 0 0 18 0 48 2 1141 28 23 537 5
Pedestrians 2 10 2
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 3.5 3.5 3.5
Percent Blockage 0 1 0
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1055
pX, platoon unblocked 0.33 0.33 0.33 0.33 0.33 0.33
vC, conflicting volume 1783 1771 541 1753 1760 1167 544 1179
vC1, stage 1 conf vol 588 588 1169 1169
vC2, stage 2 conf vol 1195 1184 583 590
vCu, unblocked vol 2357 2322 541 2265 2287 493 544 530
tC, single (s) 7.1 6.5 6.2 7.2 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.2 5.5
tF (s) 3.5 4.0 3.3 3.6 4.0 3.3 2.2 2.2
p0 queue free % 95 100 100 89 100 74 100 93
cM capacity (veh/h) 94 136 544 158 159 186 1033 335

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 5 66 2 1169 23 542
Volume Left 5 18 2 0 23 0
Volume Right 0 48 0 28 0 5
cSH 94 178 1033 1700 335 1700
Volume to Capacity 0.05 0.37 0.00 0.69 0.07 0.32
Queue Length 95th (ft) 4 40 0 0 6 0
Control Delay (s) 45.1 36.8 8.5 0.0 16.6 0.0
Lane LOS E E A C
Approach Delay (s) 45.1 36.8 0.0 0.7
Approach LOS E E

Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Background (Weekday AM Peak Hour)
102: Walling Circle & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Background Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 0 8 1 0 0 1 1121 0 1 529 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 0 9 1 0 0 1 1180 0 1 557 0
Pedestrians 2 11
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 3.5 3.5
Percent Blockage 0 1
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft) 378
pX, platoon unblocked 0.30 0.30 0.30 0.30 0.30 0.30
vC, conflicting volume 1743 1754 559 1761 1754 1191 559 1191
vC1, stage 1 conf vol 561 561 1193 1193
vC2, stage 2 conf vol 1182 1193 568 561
vCu, unblocked vol 2301 2337 559 2362 2337 481 559 481
tC, single (s) 7.1 6.5 6.3 8.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 7.1 5.5
tF (s) 3.5 4.0 3.4 4.4 4.0 3.3 2.2 2.2
p0 queue free % 99 100 98 99 100 100 100 100
cM capacity (veh/h) 161 151 509 112 152 177 1020 328

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 12 1 1 1180 1 557
Volume Left 2 1 1 0 1 0
Volume Right 9 0 0 0 0 0
cSH 355 112 1020 1700 328 1700
Volume to Capacity 0.03 0.01 0.00 0.69 0.00 0.33
Queue Length 95th (ft) 3 1 0 0 0 0
Control Delay (s) 15.5 37.4 8.5 0.0 16.0 0.0
Lane LOS C E A C
Approach Delay (s) 15.5 37.4 0.0 0.0
Approach LOS C E

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Background (Weekday AM Peak Hour)
103: Chase Driveway & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Background Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 11 15 1098 17 7 529
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 13 18 1156 18 7 557
Pedestrians 10
Lane Width (ft) 12.0
Walking Speed (ft/s) 3.5
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 179
pX, platoon unblocked 0.30 0.30 0.30
vC, conflicting volume 1468 1175 1184
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1392 402 432
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 67 90 98
cM capacity (veh/h) 39 177 334

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 31 1174 193 371
Volume Left 13 0 7 0
Volume Right 18 18 0 0
cSH 71 1700 334 1700
Volume to Capacity 0.43 0.69 0.02 0.22
Queue Length 95th (ft) 43 0 2 0
Control Delay (s) 90.1 0.0 1.0 0.0
Lane LOS F A
Approach Delay (s) 90.1 0.0 0.3
Approach LOS F

Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Background (Weekday AM Peak Hour)
104: Cedaroak Dr & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Background Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 146 62 1047 150 25 504
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.5 3.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.97 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1641 1395 1766 1671 3438
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1641 1395 1766 1671 3438
Peak-hour factor, PHF 0.85 0.85 0.95 0.95 0.95 0.95
Adj. Flow (vph) 172 73 1102 158 26 531
RTOR Reduction (vph) 0 64 4 0 0 0
Lane Group Flow (vph) 172 9 1256 0 26 531
Confl. Peds. (#/hr) 1 5 17 17
Heavy Vehicles (%) 10% 12% 4% 12% 8% 5%
Turn Type Perm Prot
Protected Phases 4 6 5 2
Permitted Phases 4
Actuated Green, G (s) 12.8 12.8 71.0 3.2 78.2
Effective Green, g (s) 12.8 12.8 71.5 3.7 78.7
Actuated g/C Ratio 0.13 0.13 0.72 0.04 0.79
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.3 2.3 5.0 2.3 5.0
Lane Grp Cap (vph) 210 179 1263 62 2706
v/s Ratio Prot c0.10 c0.71 c0.02 0.15
v/s Ratio Perm 0.01
v/c Ratio 0.82 0.05 0.99 0.42 0.20
Uniform Delay, d1 42.5 38.3 14.1 47.1 2.7
Progression Factor 1.00 1.00 1.15 1.00 1.00
Incremental Delay, d2 20.7 0.1 19.3 2.7 0.2
Delay (s) 63.2 38.3 35.5 49.8 2.8
Level of Service E D D D A
Approach Delay (s) 55.8 35.5 5.0
Approach LOS E D A

Intersection Summary
HCM Average Control Delay 29.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Background (Weekday AM Peak Hour)
105: Cedaroak Dr & 7-11 Driveway 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Background Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 3 173 201 9 3 7
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 4 204 236 11 4 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 213
pX, platoon unblocked
vC, conflicting volume 247 452 242
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 247 452 242
tC, single (s) 4.4 7.1 6.3
tC, 2 stage (s)
tF (s) 2.5 4.1 3.4
p0 queue free % 100 99 99
cM capacity (veh/h) 1158 460 768

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 207 247 12
Volume Left 4 0 4
Volume Right 0 11 8
cSH 1158 1700 640
Volume to Capacity 0.00 0.15 0.02
Queue Length 95th (ft) 0 0 1
Control Delay (s) 0.2 0.0 10.7
Lane LOS A B
Approach Delay (s) 0.2 0.0 10.7
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 26.5% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Background (Weekday AM Peak Hour)
106: Hidden Springs Rd & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Background Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 285 68 25 918 571 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 3.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1563 1671 1810 1810 1509
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1563 1671 1810 1810 1509
Peak-hour factor, PHF 0.90 0.90 0.95 0.95 0.95 0.95
Adj. Flow (vph) 317 76 26 966 601 98
RTOR Reduction (vph) 0 60 0 0 0 35
Lane Group Flow (vph) 317 16 26 966 601 63
Confl. Peds. (#/hr) 1
Heavy Vehicles (%) 2% 1% 8% 5% 5% 7%
Turn Type Perm Prot Perm
Protected Phases 4 1 6 2
Permitted Phases 4 2
Actuated Green, G (s) 20.4 20.4 3.2 70.6 63.4 63.4
Effective Green, g (s) 20.4 20.4 3.7 71.1 63.9 63.9
Actuated g/C Ratio 0.20 0.20 0.04 0.71 0.64 0.64
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 2.3 2.3 2.3 5.0 5.0 5.0
Lane Grp Cap (vph) 361 319 62 1287 1157 964
v/s Ratio Prot c0.18 0.02 c0.53 0.33
v/s Ratio Perm 0.01 0.04
v/c Ratio 0.88 0.05 0.42 0.75 0.52 0.06
Uniform Delay, d1 38.6 32.0 47.1 9.0 9.8 6.8
Progression Factor 1.00 1.00 1.00 1.00 0.84 0.35
Incremental Delay, d2 20.4 0.0 2.7 4.1 1.6 0.1
Delay (s) 59.0 32.0 49.8 13.0 9.8 2.5
Level of Service E C D B A A
Approach Delay (s) 53.8 14.0 8.8
Approach LOS D B A

Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Total Traffic (Weekday AM Peak Hour)
101: S Walling Circle & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Total Traffic Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 4 0 0 15 0 41 2 1092 27 22 521 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 5 0 0 18 0 48 2 1149 28 23 548 5
Pedestrians 2 10 2
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 3.5 3.5 3.5
Percent Blockage 0 1 0
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1055
pX, platoon unblocked 0.33 0.33 0.33 0.33 0.33 0.33
vC, conflicting volume 1803 1791 553 1773 1780 1176 556 1188
vC1, stage 1 conf vol 599 599 1178 1178
vC2, stage 2 conf vol 1204 1192 595 602
vCu, unblocked vol 2411 2376 553 2319 2341 525 556 562
tC, single (s) 7.1 6.5 6.2 7.2 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.2 5.5
tF (s) 3.5 4.0 3.3 3.6 4.0 3.3 2.2 2.2
p0 queue free % 95 100 100 88 100 73 100 93
cM capacity (veh/h) 89 132 535 153 156 180 1023 328

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 5 66 2 1178 23 554
Volume Left 5 18 2 0 23 0
Volume Right 0 48 0 28 0 5
cSH 89 172 1023 1700 328 1700
Volume to Capacity 0.05 0.38 0.00 0.69 0.07 0.33
Queue Length 95th (ft) 4 42 0 0 6 0
Control Delay (s) 47.5 38.5 8.5 0.0 16.8 0.0
Lane LOS E E A C
Approach Delay (s) 47.5 38.5 0.0 0.7
Approach LOS E E

Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Total Traffic (Weekday AM Peak Hour)
102: Walling Circle & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Total Traffic Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 0 8 1 0 0 1 1129 0 1 540 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 0 9 1 0 0 1 1188 0 1 568 0
Pedestrians 2 11
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 3.5 3.5
Percent Blockage 0 1
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft) 378
pX, platoon unblocked 0.31 0.31 0.31 0.31 0.31 0.31
vC, conflicting volume 1763 1774 570 1781 1774 1199 570 1199
vC1, stage 1 conf vol 573 573 1202 1202
vC2, stage 2 conf vol 1191 1202 580 573
vCu, unblocked vol 2362 2398 570 2422 2398 515 570 515
tC, single (s) 7.1 6.5 6.3 8.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 7.1 5.5
tF (s) 3.5 4.0 3.4 4.4 4.0 3.3 2.2 2.2
p0 queue free % 98 100 98 99 100 100 100 100
cM capacity (veh/h) 155 147 501 108 147 170 1010 320

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 12 1 1 1188 1 568
Volume Left 2 1 1 0 1 0
Volume Right 9 0 0 0 0 0
cSH 347 108 1010 1700 320 1700
Volume to Capacity 0.03 0.01 0.00 0.70 0.00 0.33
Queue Length 95th (ft) 3 1 0 0 0 0
Control Delay (s) 15.7 38.8 8.6 0.0 16.3 0.0
Lane LOS C E A C
Approach Delay (s) 15.7 38.8 0.0 0.0
Approach LOS C E

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Total Traffic (Weekday AM Peak Hour)
103: Chase Driveway & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Total Traffic Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 15 30 1091 32 21 526
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 18 35 1148 34 22 554
Pedestrians 10
Lane Width (ft) 12.0
Walking Speed (ft/s) 3.5
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 179
pX, platoon unblocked 0.30 0.30 0.30
vC, conflicting volume 1496 1175 1192
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1488 408 465
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 45 80 93
cM capacity (veh/h) 32 176 326

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 53 1182 207 369
Volume Left 18 0 22 0
Volume Right 35 34 0 0
cSH 71 1700 326 1700
Volume to Capacity 0.75 0.70 0.07 0.22
Queue Length 95th (ft) 87 0 5 0
Control Delay (s) 142.1 0.0 2.9 0.0
Lane LOS F A
Approach Delay (s) 142.1 0.0 1.1
Approach LOS F

Intersection Summary
Average Delay 4.5
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Total Traffic (Weekday AM Peak Hour)
104: Cedaroak Dr & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Total Traffic Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 152 62 1055 150 25 505
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.5 3.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.97 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1641 1395 1766 1671 3438
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1641 1395 1766 1671 3438
Peak-hour factor, PHF 0.85 0.85 0.95 0.95 0.95 0.95
Adj. Flow (vph) 179 73 1111 158 26 532
RTOR Reduction (vph) 0 63 4 0 0 0
Lane Group Flow (vph) 179 10 1265 0 26 532
Confl. Peds. (#/hr) 1 5 17 17
Heavy Vehicles (%) 10% 12% 4% 12% 8% 5%
Turn Type Perm Prot
Protected Phases 4 6 5 2
Permitted Phases 4
Actuated Green, G (s) 13.1 13.1 70.7 3.2 77.9
Effective Green, g (s) 13.1 13.1 71.2 3.7 78.4
Actuated g/C Ratio 0.13 0.13 0.71 0.04 0.78
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.3 2.3 5.0 2.3 5.0
Lane Grp Cap (vph) 215 183 1257 62 2695
v/s Ratio Prot c0.11 c0.72 c0.02 0.15
v/s Ratio Perm 0.01
v/c Ratio 0.83 0.05 1.01 0.42 0.20
Uniform Delay, d1 42.4 38.0 14.4 47.1 2.8
Progression Factor 1.00 1.00 1.13 1.00 1.00
Incremental Delay, d2 22.6 0.1 22.0 2.7 0.2
Delay (s) 65.0 38.1 38.3 49.8 2.9
Level of Service E D D D A
Approach Delay (s) 57.2 38.3 5.1
Approach LOS E D A

Intersection Summary
HCM Average Control Delay 31.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Total Traffic (Weekday AM Peak Hour)
105: Cedaroak Dr & 7-11 Driveway 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Total Traffic Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 3 173 201 10 4 13
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 4 204 236 12 5 15
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 213
pX, platoon unblocked
vC, conflicting volume 248 453 242
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 248 453 242
tC, single (s) 4.4 7.1 6.3
tC, 2 stage (s)
tF (s) 2.5 4.1 3.4
p0 queue free % 100 99 98
cM capacity (veh/h) 1156 460 768

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 207 248 20
Volume Left 4 0 5
Volume Right 0 12 15
cSH 1156 1700 663
Volume to Capacity 0.00 0.15 0.03
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.2 0.0 10.6
Lane LOS A B
Approach Delay (s) 0.2 0.0 10.6
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 26.5% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Total Traffic (Weekday AM Peak Hour)
106: Hidden Springs Rd & OR-43 2/28/2012

West Linn Chase Bank 7:30 am 1/31/2012 Total Traffic Conditions - AM Peak Hour Synchro 8 Report
ZAH Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 287 68 25 925 576 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 3.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1563 1671 1810 1810 1509
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1563 1671 1810 1810 1509
Peak-hour factor, PHF 0.90 0.90 0.95 0.95 0.95 0.95
Adj. Flow (vph) 319 76 26 974 606 99
RTOR Reduction (vph) 0 60 0 0 0 36
Lane Group Flow (vph) 319 16 26 974 606 63
Confl. Peds. (#/hr) 1
Heavy Vehicles (%) 2% 1% 8% 5% 5% 7%
Turn Type Perm Prot Perm
Protected Phases 4 1 6 2
Permitted Phases 4 2
Actuated Green, G (s) 20.5 20.5 3.2 70.5 63.3 63.3
Effective Green, g (s) 20.5 20.5 3.7 71.0 63.8 63.8
Actuated g/C Ratio 0.20 0.20 0.04 0.71 0.64 0.64
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 2.3 2.3 2.3 5.0 5.0 5.0
Lane Grp Cap (vph) 363 320 62 1285 1155 963
v/s Ratio Prot c0.18 0.02 c0.54 0.33
v/s Ratio Perm 0.01 0.04
v/c Ratio 0.88 0.05 0.42 0.76 0.52 0.07
Uniform Delay, d1 38.5 31.9 47.1 9.1 9.8 6.8
Progression Factor 1.00 1.00 1.00 1.00 0.85 0.35
Incremental Delay, d2 20.4 0.0 2.7 4.2 1.6 0.1
Delay (s) 58.9 32.0 49.8 13.3 10.0 2.5
Level of Service E C D B B A
Approach Delay (s) 53.7 14.3 9.0
Approach LOS D B A

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Total Traffic (Weekday PM Peak Hour)
101: S Walling Circle & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Total Traffic Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 0 1 13 0 15 1 720 25 36 1193 2
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 0 1 15 0 18 1 758 26 38 1256 2
Pedestrians 3 9 4 1
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 3.5 3.5 3.5 3.5
Percent Blockage 0 1 0 0
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 1055
pX, platoon unblocked 0.78 0.78 0.78 0.78 0.78 0.78
vC, conflicting volume 2114 2131 1264 2119 2119 781 1261 793
vC1, stage 1 conf vol 1336 1336 782 782
vC2, stage 2 conf vol 779 795 1337 1337
vCu, unblocked vol 2287 2308 1264 2293 2293 579 1261 594
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 98 100 99 90 100 96 100 95
cM capacity (veh/h) 154 176 208 157 180 401 557 767

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 4 33 1 784 38 1258
Volume Left 2 15 1 0 38 0
Volume Right 1 18 0 26 0 2
cSH 168 233 557 1700 767 1700
Volume to Capacity 0.02 0.14 0.00 0.46 0.05 0.74
Queue Length 95th (ft) 2 12 0 0 4 0
Control Delay (s) 26.8 23.0 11.5 0.0 9.9 0.0
Lane LOS D C B A
Approach Delay (s) 26.8 23.0 0.0 0.3
Approach LOS D C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Total Traffic (Weekday PM Peak Hour)
102: Walling Circle & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Total Traffic Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 2 1 0 2 4 751 6 1 1221 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 2 1 0 2 4 791 6 1 1285 0
Pedestrians 1 9
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 3.5 3.5
Percent Blockage 0 1
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft) 378
pX, platoon unblocked 0.77 0.77 0.77 0.77 0.77 0.77
vC, conflicting volume 2090 2103 1286 2101 2099 803 1286 806
vC1, stage 1 conf vol 1288 1288 811 811
vC2, stage 2 conf vol 801 814 1290 1288
vCu, unblocked vol 2263 2279 1286 2277 2275 598 1286 602
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 99 99 100 99 99 100
cM capacity (veh/h) 172 193 203 167 191 388 546 755

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 2 4 4 797 1 1285
Volume Left 0 1 4 0 1 0
Volume Right 2 2 0 6 0 0
cSH 203 269 546 1700 755 1700
Volume to Capacity 0.01 0.01 0.01 0.47 0.00 0.76
Queue Length 95th (ft) 1 1 1 0 0 0
Control Delay (s) 23.0 18.6 11.7 0.0 9.8 0.0
Lane LOS C C B A
Approach Delay (s) 23.0 18.6 0.1 0.0
Approach LOS C C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Total Traffic (Weekday PM Peak Hour)
103: Chase Driveway & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Total Traffic Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 24 55 702 60 46 1175
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 28 65 739 63 48 1237
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 3.5
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 179
pX, platoon unblocked 0.77 0.77 0.77
vC, conflicting volume 1492 777 808
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1489 556 597
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 66 82 94
cM capacity (veh/h) 83 366 754

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 93 802 461 825
Volume Left 28 0 48 0
Volume Right 65 63 0 0
cSH 180 1700 754 1700
Volume to Capacity 0.52 0.47 0.06 0.49
Queue Length 95th (ft) 65 0 5 0
Control Delay (s) 44.5 0.0 1.8 0.0
Lane LOS E A
Approach Delay (s) 44.5 0.0 0.7
Approach LOS E

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Total Traffic (Weekday PM Peak Hour)
104: Cedaroak Dr & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Total Traffic Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 113 30 731 66 29 1158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.5 3.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1805 1557 1856 1805 3574
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1805 1557 1856 1805 3574
Peak-hour factor, PHF 0.85 0.85 0.95 0.95 0.95 0.95
Adj. Flow (vph) 133 35 769 69 31 1219
RTOR Reduction (vph) 0 31 2 0 0 0
Lane Group Flow (vph) 133 4 836 0 31 1219
Confl. Peds. (#/hr) 11 6 6 6
Heavy Vehicles (%) 0% 0% 1% 0% 0% 1%
Turn Type Perm Prot
Protected Phases 4 6 5 2
Permitted Phases 4
Actuated Green, G (s) 13.2 13.2 79.2 4.6 87.8
Effective Green, g (s) 13.2 13.2 79.7 5.1 88.3
Actuated g/C Ratio 0.12 0.12 0.72 0.05 0.80
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.3 2.3 5.0 2.3 5.0
Lane Grp Cap (vph) 217 187 1345 84 2869
v/s Ratio Prot c0.07 c0.45 0.02 c0.34
v/s Ratio Perm 0.00
v/c Ratio 0.61 0.02 0.62 0.37 0.42
Uniform Delay, d1 46.0 42.7 7.6 50.9 3.2
Progression Factor 1.00 1.00 0.98 1.00 1.00
Incremental Delay, d2 4.0 0.0 2.0 1.6 0.5
Delay (s) 50.0 42.7 9.4 52.5 3.7
Level of Service D D A D A
Approach Delay (s) 48.5 9.4 4.9
Approach LOS D A A

Intersection Summary
HCM Average Control Delay 9.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Total Traffic (Weekday PM Peak Hour)
105: Cedaroak Dr & 7-11 Driveway 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Total Traffic Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 5 90 115 6 5 28
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 6 106 135 7 6 33
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 213
pX, platoon unblocked
vC, conflicting volume 142 256 139
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 142 256 139
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 99 96
cM capacity (veh/h) 1453 734 915

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 112 142 39
Volume Left 6 0 6
Volume Right 0 7 33
cSH 1453 1700 882
Volume to Capacity 0.00 0.08 0.04
Queue Length 95th (ft) 0 0 3
Control Delay (s) 0.4 0.0 9.3
Lane LOS A A
Approach Delay (s) 0.4 0.0 9.3
Approach LOS A

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 23.8% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Total Traffic (Weekday PM Peak Hour)
106: Hidden Springs Rd & OR-43 2/28/2012

West Linn Chase Bank 4:40 pm 1/31/2012 Total Traffic Conditions - PM Peak Hour Synchro 8 Report
ZAH Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 155 86 84 655 997 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 3.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1805 1547 1770 1881 1881 1575
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1805 1547 1770 1881 1881 1575
Peak-hour factor, PHF 0.90 0.90 0.95 0.95 0.95 0.95
Adj. Flow (vph) 172 96 88 689 1049 262
RTOR Reduction (vph) 0 84 0 0 0 70
Lane Group Flow (vph) 172 12 88 689 1049 192
Confl. Peds. (#/hr) 1 2 2
Heavy Vehicles (%) 0% 2% 2% 1% 1% 0%
Turn Type Perm Prot Perm
Protected Phases 4 1 6 2
Permitted Phases 4 2
Actuated Green, G (s) 13.6 13.6 8.5 87.4 74.9 74.9
Effective Green, g (s) 13.6 13.6 9.0 87.9 75.4 75.4
Actuated g/C Ratio 0.12 0.12 0.08 0.80 0.69 0.69
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 2.3 2.3 2.3 5.0 5.0 5.0
Lane Grp Cap (vph) 223 191 145 1503 1289 1080
v/s Ratio Prot c0.10 c0.05 0.37 c0.56
v/s Ratio Perm 0.01 0.12
v/c Ratio 0.77 0.06 0.61 0.46 0.81 0.18
Uniform Delay, d1 46.7 42.6 48.8 3.5 12.3 6.2
Progression Factor 1.00 1.00 1.00 1.00 1.11 1.18
Incremental Delay, d2 14.3 0.1 5.5 1.0 5.3 0.3
Delay (s) 61.0 42.6 54.3 4.5 19.0 7.7
Level of Service E D D A B A
Approach Delay (s) 54.4 10.2 16.7
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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From: Kamon Bryck
To: Hans Christiansen
Subject: Re: RNA 2/14/12 - Meeting Minutes
Date: Tuesday, February 28, 2012 6:36:10 PM

Here is the minutes in text in the e-mail, to avoid incompatibility between word
processors.

RNA Minutes for Meeting of 02/14/2012  Attendance: 23

Called to order at 7:04 PM

Mary Hill moved to approve the minutes with a date correction.
Seconded by Mary Grace. 
Approved by voice vote.

Treasurer Report: No neighborhood has received the additional allocation of 
stipend funds.

Guest Speakers from Chase Bank,for a proposed new building on the former 
Kasch's property:
Greta Pass, Hans Christiansen and Grant Seaman.
Presentation was recorded for Planning application.

Discussion: To discontinue lengthy presentations by LOTWP representatives 
until they are more cooperative.
Curt Sumers moved to table topic until next meeting.
Seconded by Bob Stowell.
Approved with 11 in favor, 2 opposed and 3 abstaining.

Announcements:

Gardening Class Sunday Feb, 20th, Mar 3rd.
White Oak Savanna Fundraiser Walk April 7th
West Linn Centennial Committer meeting

Updates:

The GNC wrote letter to the LOTWP Oversight Committee, requesting a meeting 
with voting members of their committee and City of West Linn officials.  The 
GNC asks the RNA to approve this action.

Curt Sommers moved that this issue is time sensitive.
Seconded by Mary Hill
Approved by a show of hands

Curt Sommers moved that the RNA approve the letter from the GNC to the LOTWP
Seconded by Randall Fastabend.
Approved by a show of hands

Narrative of GNC process and discussion of LO water rights and usage.

West Linn is still looking for new members for boards and commissions.

Committee Reports:

Parks: Advertisements on dog poo bag dispensers.
FORS: New Carpet on walls, negotiating new furnace and door.

New Business:

As Kamon Bryck is no longer living in Robinwood, he requests that the RNA 
select a new Secretary.

Randall Fastabend moved that meeting adjourn.
Seconded by David Newell.
Approved by voice vote at 8:45 PM.

mailto:kamontyler@comcast.net
mailto:Hans.Christiansen@callison.com


On 2/28/2012 3:30 PM, Hans Christiansen wrote:

Thank you Kamon.  I did not know that you had taken the notes until I received the
message below.  I found your e-mail on the agenda.  Look forward to receiving the
minutes.
 
Thanks again.
 
Hans Christiansen
Associate
hans.christiansen@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATTLE, WASHINGTON  98101-2343
T 1 206 623 4646  F 1 206 623 4625
From: Kamon Bryck [mailto:kamontyler@comcast.net] 
Sent: Tuesday, February 28, 2012 3:27 PM
To: Hans Christiansen
Subject: Re: RNA 2/14/12 - Meeting Minutes
 
At work.  On phone.  Dot have minutes on me.  Will get them out ASAP when I
get home. Would be easier if I had been privy to below conversation.  But I
wasn't.  Sorry for delay.
 

On Feb 28, 2012, at 3:18 PM, Hans Christiansen
<Hans.Christiansen@callison.com> wrote:

Dear Kamon-
 
Please see the below e-mails for your reference.
 
Could you please provide me with a PDF of your draft Robinwood
Neighborhood Association meeting minutes for the 2/14/12 meeting.  If
you could please send them ASAP it would be much appreciated.

Thank you,
 
Hans Christiansen
Associate
hans.christiansen@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATTLE, WASHINGTON  98101-2343
T 1 206 623 4646  F 1 206 623 4625
From: David Newell [mailto:davidbnewell@yahoo.com] 
Sent: Tuesday, February 28, 2012 2:48 PM
To: Hans Christiansen; Anthony Bracco

mailto:hans.christiansen@callison.com
mailto:kamontyler@comcast.net
mailto:Hans.Christiansen@callison.com
mailto:hans.christiansen@callison.com
mailto:davidbnewell@yahoo.com


Subject: Re: RNA 2/14/12 - Meeting Minutes
 
I do not have a copy of the minutes. They were taken by our secretary.
Cameron Bryck. Tony, have you gotten your copy yet?
 
 
From: Hans Christiansen <Hans.Christiansen@callison.com>
To: Anthony Bracco <anthonymbracco@yahoo.com>;
"davidbnewell@yahoo.com" <davidbnewell@yahoo.com> 
Sent: Tuesday, February 28, 2012 1:58 PM
Subject: FW: RNA 2/14/12 - Meeting Minutes

<!--[if !supportLineBreakNewLine]-->
<!--[endif]-->
Hi Tony/David,
 
Could you please give me a status update?  Thank you.
 
Hans Christiansen
Associate
hans.christiansen@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATTLE, WASHINGTON  98101-2343
T 1 206 623 4646  F 1 206 623 4625
From: Hans Christiansen 
Sent: Thursday, February 23, 2012 3:04 PM
To: 'Anthony Bracco'; 'davidbnewell@yahoo.com'
Subject: RE: RNA 2/14/12 - Meeting Minutes
Importance: High
 
Tony/David,
 
Do you have your draft meeting minutes available to forward to us? 
Please send ASAP.
 
Thank you,
 
Hans Christiansen
Associate
hans.christiansen@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATTLE, WASHINGTON  98101-2343
T 1 206 623 4646  F 1 206 623 4625
From: Hans Christiansen 
Sent: Tuesday, February 21, 2012 5:55 PM
To: 'Anthony Bracco'; 'davidbnewell@yahoo.com'
Subject: FW: RNA 2/14/12 - Meeting Minutes
Importance: High
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mailto:davidbnewell@yahoo.com
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Tony,
 
I sent my original e-mail below to you and Davidnewell@gmail.com
which you gave me a few weeks ago, but it turns out this was not the
right address.  I am using the e-mail David has listed on the
neighborhood association agenda.  Will you please confirm and
forward to David in case I still have the wrong e-mail.  Thank you.
 
Hans Christiansen
Associate
hans.christiansen@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATTLE, WASHINGTON  98101-2343
T 1 206 623 4646  F 1 206 623 4625
From: Hans Christiansen 
Sent: Tuesday, February 21, 2012 4:10 PM
To: 'Anthony Bracco'; 'davidnewell@gmail.com'
Subject: RNA 2/14/12 - Meeting Minutes
Importance: High
 
Dear Tony and David-
 
Thank you for hosting Chase’s proposed Cedar Oak & Willamette
project at the February 14, 2012 Robinwood Neighborhood
Association Meeting.
 
We are writing to request a copy of your meeting minutes.  The City
has a requirement that we include a copy of your meeting minutes
for our design review application. 
 
I understand that procedurally the minutes need to be approved at
the next meeting, and therefore understand that they are in Draft
form until accepted.
 
We are planning to make our submittal on Thursday 2/23, so if it is
at all possible for you to send your Draft Meeting Minutes by
tomorrow, in either MS Word or PDF format, it would be much
appreciated.  Thank you.
 
 
 
Hans Christiansen
Associate
hans.christiansen@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATTLE, WASHINGTON  98101-2343
T 1 206 623 4646  F 1 206 623 4625
 

mailto:Davidnewell@gmail.com
mailto:hans.christiansen@callison.com
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mailto:hans.christiansen@callison.com


This message is private or confidential. If you are not the person for whom this message is
intended, please delete it, notify me immediately, and do not copy or send this message to anyone
else.

 

 

This message is private or confidential. If you are not the person for whom this message is
intended, please delete it, notify me immediately, and do not copy or send this message to anyone
else.

This message is private or confidential. If you are not the person for whom this message is intended, please delete
it, notify me immediately, and do not copy or send this message to anyone else.
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