Attachment 4

Engineering Department

503-537-1273 414 E. First Street

Newberg, OR 97132
City Attorney Office

503-537-1206

June 24, 2015

Matthew Garrett, Director

Oregon Department of Transportation
355 Capitol-Street NE

Salem, OR 97301

RE: Newberg-Dundee Bypass
Wilsonville Road at Highway 219 Intersection

Dear Mr. Garrett,

ODOT’s most current design of the Wilsonville Road at Highway 219 allows for through movements between Wilsonville
Road and Phase 1 of the Bypass. The Ladd Hill Neighborhood Association (LHNA) has contacted the Oregon Department
of Transportation (ODOT) and the City of Newberg (City) about their concerns for this configuration and future traffic on
Wilsonville Road. They have proposed and worked with ODOT on a layout to not allow through movements (east/west)
at this intersection as noted in Attachments 1 and 2.

The City met with the LHNA and ODOT on April 23, 2015 to look at the proposed revision and provide some preliminary
feedback. The City asked for more detailed traffic information to be able to give the City some certainty on the impacts
to our roadway system. The City also identified a concern on emergency vehicle access from Highway 219 onto
Wilsonville Road with the proposed LHNA proposal.

This letter is intended to respond to the latest analysis for the re-configured intersection completed by Mackenzie on
May 22, 2015. We continue to have concerns about the impacts to our local streets. Although, Mackenzie and the
LHNA assert that the impacts are ‘minor’ there are impacts. On page 5 of their memo (Attachment 3) it shows that in
2016 three intersections that were studied will have a reduced performance standard over the current design. On page
6 the numbers for 2035 are similar in that three intersections (two of them in residential neighborhoods) are worse.
Based on these numbers, the City of Newberg has difficulties in going “on the record as supporting the no-through
movement design, to mitigate potentially significant impacts on the 12 miles of Wilsonville Road, the City of Wilsonville,
four schools, active farms, and I-5 Exit 283.” In fact, no documentation has been provided to show ‘significant impacts’
to Wilsonville Road, classified as a major collector in Yamhill County and minor arterial in Clackamas County.

At the April 23" meeting the City requested another scenario be modeled but we have not seen that analysis. This
scenario would be to leave Wilsonville Road connected to Springbrook Road and instead of a right-in/right-out
configuration, install a traffic signal. This signal and the one proposed at Highway 219/Springbrook Road would have to
be interconnected and work together to allow for queuing and storage. This analysis may be able to show that there is a
solution that can work for all parties involved.

The other major concern raised is whether an amendment to the City’s Transportation System Plan (TSP) will be
required for a reconfiguration. Ordinance No. 2013-2766 amended the Transportation System Plan to reflect the Phase
1 alignment of the Bypass. This Ordinance and exhibits (Attachment 4) states:
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o Phase 1 of the bypass will reestablish the intersection of Highway 219 and Wilsonville Road.

e  Wilsonville Road will be extended west and to connect to Highway 219

e The rerouting and extension of Wilsonville Road will be constructed to minor arterial street standards.

e The purpose of this project is to provide access to Phase 1 of the Bypass at acceptable levels of service and
improve safety.

e  Exhibit B of the Ordinance shows an intersection in the current through movement (east/west) design

~ configuration.

e Exhibit D Goal 12 states that the Wilsonville Road realignment will improve connectivity between the Bypass,
Highway 219 and Wilsonville Road and avoid violating roadway performance standards on Springbrook Road.

Based on the above, our assessment is that this revision will require an amendment to our TSP. This is a land use
process that will take between 60-90 days at the local level and is appealable to the Land Use Board of Appeals. If you
have specific questions about the process contact our Community Development Director, Doug Rux at 503.537.1212,

It has also been pointed out to the City in the May 22nd Mackenzie analysis that the FEIS that ODOT completed assumed
two through lanes on Highway 219 at Springbrook Road. The current plans only show one lane. ODOT should show two
lanes on the next set of drawings issued to match the FEIS.

Feel free to contact me with any questions and [ look forward to continuing the discussion to obtain a solution that can
work for the City of Newberg, ODOT and the Ladd Hill Neighborhood Association.

Sincerely,

Kaaren Hofmann, PE
City Engineer

Attachments: 1. LHNA Proposed Intersection Configuration (close view)
2. LHNA Proposed Intersection Configuration (wide view)
3. May 22, 2015 Mackenzie Analysis
4. Newberg Ordinance No. 2013-2766

cC Tim Potter, ODOT
Mayor Bob Andrews
Newberg City Council
Jacque Betz, City Manager
Doug Rux, Community Development Director
Stan Halle, Ladd Hill Neighborhood Association, changel @mindspring.com

Engineering Department | engineering@newbergoregon.gov | Fax: 503-537-1277
Admin: 537-1261 | Building: 537-1240 | Public Works: 537-1273 | Finance: 538-9421 | Fire: 537-1230
Library: 538-7323 [ Municipal Court: 537-1203 | Police: 538-8321 | Maintenance: 537-1234 | Utilities: 537-1205
“Working Together For A Better Community-Serious About Service”
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Attachment 4

MACKENZIE. ATTACHMENT 3

DESIGN DRIVEN | CLIENT FOCUSED

May 22, 2015

City of Newberg

Attention: Kaaren Hofmann
414 E First Street

Newberg, OR 97132

Re: Newberg-Dundee Bypass
Wilsonville Road at Highway 219 Analysis
Project Number 2130551.03

Dear Ms. Hofmann:

BACKGROUND

ODOT’s most current Newberg-Dundee Bypass plans call for the alignment of Wilsonville Road at Highway 219 with
through movements between Wilsonville Road and the Phase 1 Bypass (‘Option 1’). As we discussed at our meeting on
April 23, ODOT and the Ladd Hill Neighborhood Associate (LHNA) had jointly proposed to not allow through movements
between Wilsonville Road and the Phase 1 Bypass through channelization and medians at this new intersection. In our
letter dated April 21, 2015, Mackenzie presented six alternatives to the Newberg-Dundee Bypass road network, with the
intent of not providing a direct connection between the Phase 1 Bypass and Wilsonville Road. These alternatives include
the original alignment of Wilsonville Road at Highway 219 with through movements allowed, the proposed no-through
movement configuration, and several other roadway configurations.

City staff had indicated a Transportation System Plan amendment would be needed if the impacts of the proposed no-
through movement configuration would result in the need for a change in the classification of a City roadway. The
criteria for determining the need are (i) intersection performance and (ii) specific standards as measured by the volume-
to-capacity ratio (v/c). Initially, City staff noted volumes on the roadways could trigger the need for a reclassification, but
we understand the City has no specific roadway volume thresholds identified for each classification. For State highway
intersections, the ODOT specific performance threshold is addressed. For each scenario, we provide the total roadway
volume for key segments, and intersection capacity analysis results for impacted locations. All scenarios are addressed
for purposes of comparing relative impacts. This letter has been prepared to provide more detail on those aspects for
both roadway volumes and intersection level of service, sufficient for determining the need for an amendment to the
City’s Transportation Plan.

CONCLUSIONS
Based on the analysis provided in this letter, we have reached four important conclusions:

1. Each of the alternatives has only a minor level of impact on streets in the City of Newberg. In the ‘worst case,’
traffic volume would increase by a maximum of 4% (most likely 1-2.5%).

M 503.224.9560 = 503.228.1285 = MCKNZE.COM = RiverEast Center, 1515 SE Water Avenue, #100, Portland, OR 97214
|

H:\Projects\213055103\WP\LTR\LTR-City of Newberg-Wilsonville Road Alignment Analysis-150522.docx
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City of Newberg
Newberg-Dundee Bypass
Project Number 2130551.03
May 22, 2015

Page 2

2.

Our analysis used volumes presented in a July 1, 2013, memo from William Ciz, with 2016 and 2035 PM peak
hour traffic volumes as presented in the Kittelson & Associates (consultants to ODOT) FEIS analysis. Roadway
configuration assumptions were taken from Figure 9 of the January 2012 Newberg Dundee Bypass Tier 2 Final
Technical Memorandum, and preliminary construction plans provided by ODOT staff in February 2015. Capacity
calculations were prepared using Synchro software, although the original FEIS analysis utilized Traffix software.
We had requested copies of the original Traffix output from Kittelson and ODOT, but were not provided with
them. Despite not having these original calculations, we were able to closely match the lane configurations,
volumes and other parameters and followed ODOT’s Analysis Procedures Manual.

Based on our analysis, the proposed no-through movement configuration of the intersection of the Phase 1
Bypass at Highway 219 opposite Wilsonville Road does not result in any of the intersections to fall below
standards at the 2016 opening conditions, and at most would add 50 trips to any City street. Based on these
findings, there is no need for the City of Newberg to amend the City’s Transportation System Plan. An
amendment was already approved by the Newberg City Council in December 2013 for the purpose of aligning
Wilsonville Road opposite the Phase 1 Bypass at Highway 219. At that time, no specific intersection
configuration was provided. We note most intersections in the area do not meet standards or are well over
capacity in the 2035 analysis scenarios, as presented in the Final EIS for the project. This result does not change
with the various scenarios we have reviewed, including the no-through movement design at Wilsonville Road
and the Bypass eastern terminus.

During the course of our review, we discovered the FEIS had indicated two southbound through lanes were
planned on Highway 219 at the intersection with Springbrook Road, but the current plans only show a single
through lane. We verbally notified ODOT staff (Director Matt Garrett, Sonny Chickering. and Tim Potter at the
May 15th meeting with LHNA representative, Stan Halle) of this discrepancy and that without a second
southbound through lane on Highway 219, the intersection will not meet standards at opening of the Phase 1
Bypass in 2016. For purposes of this analysis we have assumed that two lanes would be provided, consistent
with the FEIS.

SCENARIOS

Below is a summary of the six different scenarios discussed in our April 21, 2015, letter and evaluated in this analysis.

1.

ODOT’s Option 1 — This is the current alignment of Wilsonville Road at the Phase 1 Bypass with allowed through
movements in both directions. Design hour traffic volumes from the July 2012 Kittelson figures for 2016 and
2035 Phase 1 scenarios were used as reported in this scenario.

Springbrook/Wilsonville Road Right-in/Right-out — Wilsonville Road remains aligned at Springbrook Road but
limits turning movements to right-in/right-out.

Wynooksi Signal — Wilsonville Road is realigned along Adolf Road, proposed to be aligned across from Wynooksi
Road. In this scenario, a traffic signal is assumed at the Wynooski Road/Wilsonville Road/Highway 219
intersection.

Springbrook + Wynooski — This scenario is a combination of the current Springbrook alignment scenario with
proposed right-in/right-out movements and the Wynooski scenario with the proposed realignment along Adolf

Road.
M.
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Newberg-Dundee Bypass
Project Number 2130551.03
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5. No-Throughs-2nd Street— This is another version of the current alignment of Wilsonville Road at the Phase 1
Bypass with prohibited through movements using a channelized configuration. In this scenario, through volumes
will be rerouted to 2nd Street.

6. No-Throughs-Fernwood — This assumes the same channelized configuration as the “No-Throughs-2nd” scenario,
but with through volumes rerouted to Fernwood Road/Renne Road.

Note: the last two Scenarios are viewed as ‘worse case.’ In reality, we would expect that traffic would use both options,
thereby reducing already minor impacts.

TRAFFIC VOLUMES

A memorandum dated July 1, 2013, was provided to Mackenzie by ODOT staff which included figures reporting 2016 and
2035 Phase 1 design hour volumes for the Option 1 Wilsonville Road alighment at Highway 219. The figures, prepared by
Kittelson & Associates, Inc. and dated July 2012, were used to reroute Wilsonville Road traffic onto the surrounding
network in the different scenarios. The 2013 memorandum is enclosed with this letter.

At the Phase 1 Bypass, Wilsonville Road traffic was estimated to be 25 vehicles eastbound and westbound in 2016, and
40 vehicles eastbound and 35 vehicles westbound in 2035. At Renne Road, Wilsonville Road traffic was estimated to be
170 vehicles eastbound and 230 vehicles westbound in 2016, and 330 vehicles eastbound and 315 vehicles westbound in
2035.

Figures 1A and 7A show the estimated assignment of only Wilsonville Road traffic onto the surrounding network for
2016 and 2035, respectively, based on the Option 1 traffic volumes. The Wilsonville Road volumes from Figures 1A and
7A were rerouted accordingly in the other five scenarios. The Wilsonville Road volumes were subtracted from the design
hour traffic volumes in the Kittelson figures to establish peak hour volumes excluding Wilsonville Road traffic. The
Wilsonville Road volumes established for the different scenarios were added back to the base peak hour volumes. Since
Phase 1 volumes were only reported for Springbrook Road/Fernwood Road, Highway 219/Springbrook Road/Industrial
Parkway, and Highway 219/Wilsonville Road/Bypass, traffic on Highway 219 was carried through to the north and south
for the remaining study intersections.

Figures 2A through 6A show the Wilsonville Road volumes for the five alternate scenarios in 2016, and Figures 8A
through 12A show the Wilsonville Road volumes for 2035. Figures 2B through 6B show total roadway design hour
volumes for 2016, and Figures 8B through 12B show the total design hour volumes for 2035.

The tables below show the difference in estimated traffic volumes for 2nd Street, Fernwood Road and Springbrook Road
between the different scenarios and ODOT’s current ‘Option 1.’

H:\Projects\213055103\WP\LTR\LTR-City of Newberg-Wilsonville Road Alignment Analysis-150522.docx
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2016 VOLUME COMPARISON

T g kg £ fg
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7] = 2 2
Total 55 55 55 55 105 55
2nd Street -
Change from Option 1 0 0 0 0 50 0
Total 395 | 565 | 565 | 565 395 420
Fernwood Road
Change from Option 1 0 170 | 170 | 170 0 25
) Total 1285 | 1265 | 1200 | 1200 | 1335 1310
Springbrook Road -
Change from Option 1 0 -20 -85 -85 50 25

2035 VOLUME COMPARISON
7 w @ @
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3 &= E £ E = F 3
Q S
a &7 2 2"
Total 270 | 270 | 270 | 270 345 270
2nd Street
Change from Option 1 0 0 0 0 75 0
Total 945 | 1230 | 1230 | 1230 | 945 985
Fernwood Road
Change from Option 1 0 285 | 285 | 285 0 40
) Total 1600 | 1515 | 1430 | 1430 | 1675 1635
Springbrook Road -
Change from Option 1 0 -85 | -170 | -170 75 35

SYNCHRO ANALYSIS
Synchro 8 was used to model the six scenarios, all of which included the following five key intersections.

Highway 219/E 2nd Street

Springbrook Road/E Fernwood Road/E 2nd Street
Highway 219/Industrial Parkway/ Springbrook Road
Highway 219/Wilsonville Road/Bypass

Highway 219/Wynooski Road

vk wnN e

Volume-to-Capacity (v/c) ratios matched closely to those reported on the Kittelson figures utilizing HCM 2000
methodology. The prior analysis was completed using Traffix, for which the original output sheets were not made

M.
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available to Mackenzie. For the three intersections within the study area which had prior v/c ratios reported, the v/c
ratios were matched within a 10% margin of error.

The lane configurations within the Synchro model were based on the OR18: Newberg-Dundee Bypass (Phase 1G)
(Springbrook Road) plans dated 12/11/2014. Due to differences between the proposed lane configurations at Highway
219/Industrial Parkway/Springbrook Road during the time of the study and now, the lane configuration used in the 2012
analysis was assumed, which includes an extra southbound through lane. An ideal saturated flow rate of 1750 vehicles
per hour per lane was used per the ODOT Analysis Procedures Manual for small urban areas. All signals were coded to
simulate actuated-coordinated signals with a cycle length of 120 seconds. Right turns-on-red were assumed at all

signalized intersections.

The following tables show the performance standard for each intersection, as well as the v/c ratios from the 2016 and
2035 analyses for each scenario. Note that any v/c ratio that exceeds the stated Performance Standard is highlighted in

bold red.

2016 INTERSECTION ANALYSIS - V/C

Scenario

Perf ~ ; a a
. erformance o = < g < £ T
Intersection standard -g 2 § -g § %D_g %D §
£z £5 FE EN EE
Highway 99/Springbrook Road 0.75 0.97 0.97 0.97 0.97 0.97 0.97
Highway 219/Bypass 0.65 0.65 0.65 0.68 0.64 0.65 0.65
Highway 219/Springbrook Road 0.80 0.69 0.66 0.62 0.63 0.73 0.70
Springbrook Road/E Fernwood Road 0.90 0.77 0.81 0.85 0.73 0.80 0.80
Highway 219/E 2nd Street 0.80 0.38 0.61 0.61 0.61 0.39 0.38
Highway 219/Wynooski Road 0.80 0.26 0.26 0.57 0.56 0.26 0.26

H:\Projects\213055103\WP\LTR\LTR-City of Newberg-Wilsonville Road Alignment Analysis-150522.docx
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2035 INTERSECTION ANALYSIS - V/C

Scenario

Perf ~ ; a a
: erformance o = 5= < £ o
Intersection standard _g o 8 S g %ﬂ_c %0 §
2L £ ®E E£E& £E
.g o S £ > [ = th
& 5% ¢ g¢
Highway 99/Springbrook Road 0.75 1.35 1.35 1.35 1.35 1.35 1.35
Highway 219/Bypass 0.65 0.88 0.84 0.90 0.83 0.87 0.86
Highway 219/Springbrook Road 0.80 0.90 0.88 0.79 0.85 0.96 0.92
Springbrook Road/E Fernwood Road 0.90 1.46 1.79 1.95 1.67 1.55 1.54
Highway 219/E 2nd Street 0.80 0.74 1.04 1.04 1.04 0.78 0.74
Highway 219/Wynooski Road 0.80 0.65 0.65 0.84 0.84 0.65 0.65

RESULTS

In the 2016 analysis, all of the scenarios show adequate v/c ratios for the five key intersections, with the exception of
the Wynooski signal scenario, which exceeds the standard at the Highway 219/Bypass intersection.

The proposed no-through movement scenario shows some intersections operating at up to a 4% higher v/c ratio than in
ODOQT’s ‘Option 1,” but still operate at acceptable levels in 2016.

Two intersections are anticipated to be over capacity in 2035 under ODOT’s ‘Option 1’ and no-through movement
scenarios, specifically the Springbrook intersections with Highway 99W and Fernwood Road. For the other scenarios,
three intersections would be over capacity.

The Highway 219/Springbrook Road intersection was analyzed by modeling, specifically: one shared through-right, one
through, and one exclusive left turn lane on the southbound approach, yielding a v/c ratio of 0.69. This configuration is
consistent with the original plans for the Highway 219/Springbrook Road intersection in the Newberg Dundee Bypass
Tier 2 Final Technical Memorandum. In the Tier 2 memorandum, this intersection resulted in a 0.62 v/c ratio under the
Phase 1 — Improved scenario. The latest Newberg-Dundee Bypass (Phase 1G) ODOT plans call for one shared through-
right and one exclusive left turn lane on the southbound approach. This configuration results in a v/c ratio of 0.92, which
exceeds the performance standard of 0.80. It is suggested that ODOT change their plans to match the original Tier 2
plans for the Highway 219/Springbrook Road intersection in order to meet the capacity standard of 0.80. It is also
recommended ODOT change their plan at this intersection to the previous Tier 2 configuration since this has already
been approved.

Based on this analysis, it is clear the proposed no-through movement scenario has little impact on the area roads and
intersection operation. No intersections will exceed performance standards at opening of the Phase 1 Bypass in 2016.
Further, this scenario has less impact than other scenarios (that also have significant added costs), such as the Wynooski
signal options with an alignment along Adolf Road. We request the City of Newberg make a finding that no additional

M.
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amendment to the City’s Transportation System Plan is needed for the ODOT/LHNA proposed no-through movement
scenario at the intersection of the Phase 1 Bypass at Highway 219 opposite Wilsonville Road. Furthermore, we request
that the Newberg City staff go on record as supporting the no-through movement design to mitigate potentially
significant impacts on the 12 miles of Wilsonville Road, the City of Wilsonville, four schools, active farms, and I-5 Exit
283.

If you should have any comments or concerns, please do not hesitate to contact us.

Sincerely,

Ad il

Brent Ahrend, PE
Senior Associate | Traffic Engineer

Enclosure(s): July 120123 Memorandum
Volume Figures
Synchro output sheets
Tier 2 Final Technical Document (excerpts)
OR18 Newberg-Dundee Bypass (Phase 1G) plans

c: Jessica Pelz, Doug Rux — City of Newberg
Stan Halle, Cole Presthus — Ladd Hill Neighborhood Association
Tim Potter, Kelly Amador, Sonny Chickering — ODOT
Ralph Bloemers — Crag Law Center
Janet Jones — Mackenzie

H:\Projects\213055103\WP\LTR\LTR-City of Newberg-Wilsonville Road Alignment Analysis-150522.docx
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Newberg-Dundee

BYPASS PROJECT

MEMORANDUM

Date: July 1, 2013

To: Kelly Amador

From: William Ciz

Subject: Wilsonville Road Traffic Counts
Ge:

Project Number:  274-2395-058

Project Name: Newberg Dundee Bypass Project

Here is a quick summary of 2011 Traffic Counts, 2016 Traffic Projections (No Build and Build), and
2035 Traffic Projections (No Build and Build) on Wilsonville Road east of Oregon 219, Clackamas and
Yambhill County functional classification for Wilsonville Road, a review of Phase 1 E Signing Plans and
responses to COP comments. Also attached are the Figures from the Traffic Analysis Reports with the
counts and projections referenced in case you would like to forward them.

2011 Peak Hour Traffic Counts (See 2011 Traffic Count pdf, Intersection #21 ) at the Wilsonville
Road/Springbrook Road Intersection were 205 vehicles traveled westbound (70 turned right and 135
turned left onto Springbrook Road). 140 vehicles traveled eastbound (70 turned right and 70 turned left
from Springbrook Road onto Wilsonville Road).

2016 No Build Peak Hour Traffic Projections (See Figure 2A, Intersection #21 ) at the Wilsonville
Road/Springbrook Road Intersection were 230 vehicles traveled westbound (80 turned right and 150
turned left onto Springbrook Road). 170 vehicles traveled eastbound (85 turned right and 85 turned left
from Springbrook Road onto Wilsonville Road).

2016 Build Peak Hour Traffic Projection (See Figure 7, Intersection #5) at the new Oregon
219/Wilsonville Road Intersection are 230 vehicles will travel westbound (165 will turn right onto
Oregon 219, 25 will enter the Phase 1 Bypass and 40 will turn left onto Oregon 219). 170 vehicles will
travel eastbound (15 will turn right form Oregon 219, 25 will enter from the Phase 1 Bypass and 130
will turn left from Oregon 219).

2035 No Build Peak Hour Traffic Projections (See Figure 4A, Intersection #21 ) at the Wilsonville
Road/Springbrook Road Intersection were 310 vehicles traveled westbound (115 turned right and 195
turned left onto Springbrook Road). 280 vehicles traveled eastbound (140 turned right and 140 turned
left from Springbrook Road onto Wilsonville Road).

2035 Peak Hour Traffic Projection (See Figure 8, Intersection #5) at the new Oregon 219/Wilsonville
Road Intersection are 315 vehicles will travel westbound (230 will turn right onto Oregon 219 , 35 will
entered the Phase 1 Bypass and 50 will turned left onto Oregon 219). 330 vehicles will travel eastbound
(25 will turn right from Oregon 219, 40 will enter from the Phase 1 Bypass and 265 will turn left from
Oregon 219).



Attachment 4

July 1, 2013
Page 2 of 2

Wilsonville Road is classified as a Major Collector by Yambhill County and as a Major Arterial in
Clackamas County.

I also review the current signing plans for Phase 1E. There are no signs at the Oregon 219/Phase 1
Bypass/Wilsonville Road Intersection directing traffic to use Wilsonville Road.
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Newberg-Dundee Bypass July 2012
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

1: St Paul Highway & E 2nd Street 5/11/2015
2 o o YT N N D N X R

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations 'l 'l T T

Volume (veh/h) 0 0 20 0 0 105 0 740 10 0 850 45

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 0 22 0 0 117 0 82 11 0 944 50

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1914 1822 828 1819 1803 969 994 833
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1914 1822 828 1819 1803 969 994 833
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)

tF (s) 845 4.0 3.3 45 4.0 33 2.2 2.2
p0 queue free % 100 100 94 100 100 62 100 100
cM capacity (veh/h) 32 77 371 56 79 307 696 800
Direction, Lane # EB1 WB1 SE1 NWI1

Volume Total 22 117 833 994

Volume Left 0 0 0 0

Volume Right 22 117 11 50

cSH 371 307 1700 1700

Volume to Capacity 0.06 038 049 0.58

Queue Length 95th (ft) 5 43 0 0

Control Delay (s) 153 237 0.0 0.0

Lane LOS C C

Approach Delay (s) 153 237 0.0 0.0

Approach LOS C C

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

Newberg Bypass Review - Option 1 (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

2: Springbrook Road & E 2nd Street/E Fernwood Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i i b T b T

Volume (vph) 55 85 55 160 65 20 20 425 130 45 570 50

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 45 45 45 45 4.5 4.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00

Frt 0.96 0.99 100 096 1.00 0.99

Flt Protected 0.99 0.97 095  1.00 095  1.00

Satd. Flow (prot) 1627 1643 1630 1656 1630 1695

Flt Permitted 0.85 0.60 026  1.00 029  1.00

Satd. Flow (perm) 1410 1018 453 1656 497 1695

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 61 94 61 178 72 22 22 472 144 50 633 56

RTOR Reduction (vph) 0 13 0 0 3 0 0 8 0 0 2 0

Lane Group Flow (vph) 0 203 0 0 269 0 22 608 0 50 687 0

Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 313 313 659 644 69.1  66.0

Effective Green, g (s) 30.8 30.8 649 639 68.1 655

Actuated g/C Ratio 0.28 0.28 059 058 061 059

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 391 282 275 955 332 1002

v/s Ratio Prot 0.00 0.37 c0.00 c0.41

v/s Ratio Perm 0.14 c0.26 0.05 0.09

vlc Ratio 0.52 0.95 0.08 0.64 015 0.69

Uniform Delay, d1 33.8 39.3 119 157 107 156

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 41.0 0.1 3.2 0.2 3.8

Delay (s) 34.6 80.3 120 189 109 194

Level of Service C F B B B B

Approach Delay (s) 34.6 80.3 18.7 18.8

Approach LOS C F B B

Intersection Summary

HCM 2000 Control Delay 29.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 110.8 Sum of lost time (s) 135

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Option 1 (2016) 4/30/2015 PM Peak Hour Synchro 8 Report

Page 2



Attachment 4

HCM Signalized Intersection Capacity Analysis

4. St Paul Highway & Industrial Parkway/Springbrook Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T . T LI 'l LI

Volume (vph) 50 30 25 815 10 40 10 805 520 20 715 25

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4

Lane Util. Factor 1.00 1.00 097  1.00 100 095 1.00 1.00 095

Frt 100 093 1.00 0.8 100 100 0.8 1.00 0.99

Flt Protected 095  1.00 095  1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1630 1598 3162 1510 1630 3260 1458 1630 3243

Flt Permitted 072  1.00 095  1.00 017 100 1.00 014 1.00

Satd. Flow (perm) 1237 1598 3162 1510 286 3260 1458 233 3243

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 56 33 28 906 11 44 11 894 578 22 794 28

RTOR Reduction (vph) 0 27 0 0 29 0 0 0 387 0 2 0

Lane Group Flow (vph) 56 34 0 906 26 0 11 894 191 22 820 0

Turn Type pm-+pt NA Prot NA pm-+pt NA Prot  pm+pt NA

Protected Phases 3 8 7 4 1 6 6 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 25.6 6.8 532 412 416 400 40.0 464 424

Effective Green, g () 24.8 6.4 528 408 408 396 396 456 420

Actuated g/C Ratio 021  0.05 044 034 034 033 033 038 035

Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 315 85 1391 513 110 1075 481 130 1135

v/s Ratio Prot 0.03 ¢0.02 c0.29  0.02 000 ¢027 013 001 0.25

v/s Ratio Perm 0.01 0.03 0.06

vlc Ratio 018 041 065 0.05 010 083 040 017 072

Uniform Delay, d1 396 550 264 266 420 371 310 421 339

Progression Factor 1.00 1.00 1.00 1.00 1.56 141 6.90 1.00 1.00

Incremental Delay, d2 0.2 2.3 2.4 0.2 0.2 6.2 2.0 05 4.0

Delay (s) 398 573 288  26.8 65.7 586 2157 425 379

Level of Service D E C C E E F D D

Approach Delay (s) 48.9 28.6 119.9 38.1

Approach LOS D C F D

Intersection Summary

HCM 2000 Control Delay 714 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Option 1 (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

6: St Paul Highway & Bypass/NE Wilsonville Road 5/11/2015
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations . T b 4 'l LI b 4 'l
Volume (vph) 545 25 60 40 25 165 50 640 15 130 530 650
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097  1.00 100 100 1.00 1.00 0.95 100 100 1.00
Frt 100 0.89 100 100 0.8 100 1.00 100 100 0.85
Flt Protected 095  1.00 095 100 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3162 1534 1630 1716 1458 1630 3248 1630 1716 1458
Flt Permitted 095  1.00 065 1.00 1.00 027 1.00 030 1.00 1.00
Satd. Flow (perm) 3162 1534 1107 1716 1458 468 3248 510 1716 1458
Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90
Adj. Flow (vph) 606 28 67 44 28 183 56 711 17 144 589 722
RTOR Reduction (vph) 0 57 0 0 0 174 0 1 0 0 0 324
Lane Group Flow (vph) 606 38 0 44 28 9 56 727 0 144 589 398
Turn Type Prot NA pm-+pt NA Prot  pm+pt NA pm-+pt NA  Perm
Protected Phases 3 8 7 4 4 1 6 5 2
Permitted Phases 4 6 2 2
Actuated Green, G (s) 285 181 22.8 6.2 62 611 579 733 661 66.1
Effective Green, g () 285 181 22.8 6.2 62 611 579 733 661 661
Actuated g/C Ratio 024 0.5 019 005 005 051 048 061 055 055
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 750 231 282 88 75 269 1567 417 945 803
v/s Ratio Prot c0.19  0.02 002 ¢0.02 001 001 022 c0.03 c0.34
v/s Ratio Perm 0.01 0.10 0.18 0.27
vlc Ratio 081 0.16 016 032 013 021 046 035 062 050
Uniform Delay, d1 432 444 420 549 543 296 207 190 184 166
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.18 1.02 3.43
Incremental Delay, d2 6.2 0.2 0.2 15 0.6 0.3 1.0 1.7 2.3 1.6
Delay (s) 49.4 446 421 564 549 299 217 241 211 587
Level of Service D D D E D C C C C E
Approach Delay (s) 48.7 52.8 22.3 40.1
Approach LOS D D C D
Intersection Summary
HCM 2000 Control Delay 38.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
Newberg Bypass Review - Option 1 (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

9: St Paul Highway & NE Wynooski Street 5/11/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b 'l b 4 T

Volume (veh/h) 65 70 125 640 485 145

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 72 78 139 711 539 161

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type TWLTL  None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1608 619 539

vCl1, stage 1 conf vol 619

vC2, stage 2 conf vol 989

vCu, unblocked vol 1608 619 539

tC, single () 6.4 6.2 4.1

tC, 2 stage (S) 5.4

tF (s) 35 33 2.2

p0 queue free % 74 84 87

cM capacity (veh/h) 276 438 1029

Direction, Lane # EB1 NB1 NB2 SBl1

Volume Total 150 139 711 700

Volume Left 72 139 0 0

Volume Right 78 0 0 161

cSH 573 1029 1700 1700

Volume to Capacity 026 013 042 041

Queue Length 95th (ft) 26 12 0 0

Control Delay (s) 18.0 9.0 0.0 0.0

Lane LOS C A

Approach Delay (s) 18.0 15 0.0

Approach LOS C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 60.0% ICU Level of Service

Analysis Period (min) 15

Newberg Bypass Review - Option 1 (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

10: Springbrook Road & Highway 99W 5/20/2015
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M ol b T ol 4 ol 4 i
Volume (vph) 180 1165 115 430 1095 245 350 225 205 365 175 115
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 45 45 45 45 45 45 45 45 45 45 45 45
Lane Util. Factor 100 09 100 097 095 100 097 100 100 097 100 1.00
Frt 100 100 08 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095 100 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1630 3260 1458 3162 3260 1458 3162 1716 1458 3162 1716 1458
Flt Permitted 095 100 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (perm) 1630 3260 1458 3162 3260 1458 3162 1716 1458 3162 1716 1458
Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90
Adj. Flow (vph) 200 1294 128 478 1217 272 389 250 228 406 194 128
RTOR Reduction (vph) 0 0 59 0 0 71 0 0 56 0 0 58
Lane Group Flow (vph) 200 1294 69 478 1217 201 389 250 172 406 194 70
Turn Type Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov
Protected Phases 3 8 1 7 4 5 1 6 7 5 2 3
Permitted Phases 8 4 6 2
Actuated Green, G (s) 162 489 646 190 517 678 157 200 390 161 204 36.6
Effective Green, g () 157 484 636 185 512 668 152 195 380 156 199 356
Actuated g/C Ratio 013 040 053 015 043 056 013 016 032 013 017 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 213 1314 772 487 1390 866 400 278 461 411 284 487
v/s Ratio Prot 012 c040 001 015 ¢c037 003 012 ¢c015 0.06 013 011 0.2
v/s Ratio Perm 0.04 0.11 0.06 0.03
vlc Ratio 094 098 009 098 088 023 097 090 037 099 068 0.14
Uniform Delay, d1 517 354 139 506 315 135 522 493 318 521 471 310
Progression Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 1.00 1.00
Incremental Delay, d2 442 211 00 358 6.4 01 376 333 04 408 126 0.1
Delay (s) 959 565 140 8.4 379 136 897 826 321 929 596 311
Level of Service F E B F D B F F C F E C
Approach Delay (s) 58.0 46.3 725 73.2
Approach LOS E D E E
Intersection Summary
HCM 2000 Control Delay 58.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 87.4% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
Newberg Bypass Review - Option 1 (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

1: St Paul Highway & E 2nd Street 5/11/2015
2 o o YT N N D N X R

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations 'l 'l T T

Volume (veh/h) 0 0 20 0 0 190 0 740 10 0 765 45

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 0 22 0 0 21 0 82 11 0 850 50

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1914 1728 828 1725 1708 875 900 833
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1914 1728 828 1725 1708 875 900 833
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)

tF (s) 845 4.0 3.3 45 4.0 33 2.2 2.2
p0 queue free % 100 100 94 100 100 39 100 100
cM capacity (veh/h) 20 88 371 66 91 349 755 800
Direction, Lane # EB1 WB1 SE1 NWI1

Volume Total 22 211 833 900

Volume Left 0 0 0 0

Volume Right 22 211 11 50

cSH 371 349 1700 1700

Volume to Capacity 0.06 061 049 053

Queue Length 95th (ft) 5 94 0 0

Control Delay (s) 153  30.0 0.0 0.0

Lane LOS C D

Approach Delay (s) 153  30.0 0.0 0.0

Approach LOS C D

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 66.9% ICU Level of Service C

Analysis Period (min) 15

Newberg Bypass Review - Springbrook RI-RO (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

2: Springbrook Road & E 2nd Street/E Fernwood Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i i b T b T

Volume (vph) 55 85 55 225 65 20 105 425 130 130 485 50

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 45 45 45 45 4.5 4.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00

Frt 0.96 0.99 100 096 1.00 0.99

Flt Protected 0.99 0.96 095  1.00 095  1.00

Satd. Flow (prot) 1627 1641 1630 1656 1630 1691

Flt Permitted 0.85 0.60 027  1.00 025  1.00

Satd. Flow (perm) 1397 1022 460 1656 433 1691

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 61 94 61 250 72 22 117 472 144 144 539 56

RTOR Reduction (vph) 0 12 0 0 2 0 0 9 0 0 3 0

Lane Group Flow (vph) 0 204 0 0 342 0 117 607 0 144 592 0

Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 41.2 41.2 66.0  62.0 66.0 62.0

Effective Green, g (s) 40.7 40.7 65.0 615 65.0 615

Actuated g/C Ratio 0.34 0.34 055 052 055 0.52

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 476 348 285 854 271 872

v/s Ratio Prot 0.01 ¢c0.37 c0.02  0.35

v/s Ratio Perm 0.15 c0.33 0.21 0.27

vlc Ratio 0.43 0.98 041 071 053 0.68

Uniform Delay, d1 30.3 38.9 183 220 219 215

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 05 43.4 0.7 5.0 1.6 4.2

Delay (s) 30.7 82.3 190 270 235 257

Level of Service C F B C C C

Approach Delay (s) 30.7 82.3 25.7 25.3

Approach LOS C F C C

Intersection Summary

HCM 2000 Control Delay 35.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 119.2 Sum of lost time (s) 135

Intersection Capacity Utilization 86.1% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Springbrook RI-RO (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

4. St Paul Highway & Industrial Parkway/Springbrook Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T . T LI 'l LI

Volume (vph) 50 30 25 795 10 40 10 720 480 65 670 25

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4

Lane Util. Factor 1.00 1.00 097  1.00 100 095 1.00 1.00 095

Frt 100 093 1.00 0.8 100 100 0.8 1.00 0.99

Flt Protected 095  1.00 095  1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1630 1598 3162 1510 1630 3260 1458 1630 3242

Flt Permitted 072  1.00 095  1.00 020 100 1.00 019 1.00

Satd. Flow (perm) 1237 1598 3162 1510 338 3260 1458 322 3242

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 56 33 28 883 11 44 11 800 533 72 744 28

RTOR Reduction (vph) 0 27 0 0 30 0 0 0 357 0 2 0

Lane Group Flow (vph) 56 34 0 883 25 0 11 800 176 72 770 0

Turn Type pm-+pt NA Prot NA pm-+pt NA Prot  pm+pt NA

Protected Phases 3 8 7 4 1 6 6 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 25.6 6.8 516  39.6 416 400 40.0 496 440

Effective Green, g () 24.8 6.4 512 392 408 396 396 488 436

Actuated g/C Ratio 021  0.05 043 0.33 034 033 033 041 036

Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 315 85 1349 493 127 1075 481 187 1177

v/s Ratio Prot 0.03 ¢0.02 c0.28  0.02 000 ¢c025 012 002 024

v/s Ratio Perm 0.01 0.03 0.14

vlc Ratio 018 041 065 0.05 009 074 037 039 065

Uniform Delay, d1 396 550 2714 217 400 357 306 395 319

Progression Factor 1.00 1.00 1.00 1.00 1.38 1.24 551 1.00 1.00

Incremental Delay, d2 0.2 2.3 2.5 0.2 0.2 4.2 19 1.0 2.8

Delay (s) 398 573 299 279 555 485 170.7 405 @ 347

Level of Service D E C C E D F D C

Approach Delay (s) 48.9 29.7 97.0 35.2

Approach LOS D C F D

Intersection Summary

HCM 2000 Control Delay 59.8 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6

Intersection Capacity Utilization 69.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Springbrook RI-RO (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

6: St Paul Highway & Bypass 5/11/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations . 'l LI 4 'l

Volume (vph) 570 60 50 655 570 675

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Total Lost time (S) 4.0 45 4.0 4.0 4.0 4.0

Lane Util. Factor 097 100 1.00 095 100 1.00

Frt 100 085 1.00 1.00 100 0.5

Flt Protected 095 100 095 100 100 1.00

Satd. Flow (prot) 3162 1458 1630 3260 1716 1458

Flt Permitted 095 100 032 100 100 1.00

Satd. Flow (perm) 3162 1458 557 3260 1716 1458

Peak-hour factor, PHF 090 090 090 09 090 0.90

Adj. Flow (vph) 633 67 56 728 633 750

RTOR Reduction (vph) 0 52 0 0 0 267

Lane Group Flow (vph) 633 15 56 728 633 483

Turn Type Prot  Perm pm+pt NA NA  Perm

Protected Phases 3 1 6 2

Permitted Phases 3 6 2

Actuated Green, G (s) 275 2715 845 845 773 7713

Effective Green, g (s) 275 270 845 845 773 773

Actuated g/C Ratio 023 022 070 070 064 064

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 724 328 420 2295 1105 939

v/s Ratio Prot c0.20 0.00 022 ¢0.37

v/s Ratio Perm 001 0.09 0.33

vlc Ratio 087 005 013 032 057 051

Uniform Delay, d1 446 364 135 68 120 114

Progression Factor 1.00 1.00 1.00 1.00 0.97 2.42

Incremental Delay, d2 11.3 0.0 0.1 0.4 17 1.6

Delay (s) 559 365 13.6 71 134 291

Level of Service E D B A B C

Approach Delay (s) 54.0 76 219

Approach LOS D A C

Intersection Summary

HCM 2000 Control Delay 25.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 63.6% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Springbrook RI-RO (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

9: St Paul Highway & NE Wynooski Street 5/11/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b 'l b 4 T

Volume (veh/h) 65 70 125 640 485 145

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 72 78 139 711 539 161

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type TWLTL  None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1608 619 539

vCl1, stage 1 conf vol 619

vC2, stage 2 conf vol 989

vCu, unblocked vol 1608 619 539

tC, single () 6.4 6.2 4.1

tC, 2 stage (S) 5.4

tF (s) 35 33 2.2

p0 queue free % 74 84 87

cM capacity (veh/h) 276 438 1029

Direction, Lane # EB1 NB1 NB2 SBl1

Volume Total 150 139 711 700

Volume Left 72 139 0 0

Volume Right 78 0 0 161

cSH 573 1029 1700 1700

Volume to Capacity 026 013 042 041

Queue Length 95th (ft) 26 12 0 0

Control Delay (s) 18.0 9.0 0.0 0.0

Lane LOS C A

Approach Delay (s) 18.0 15 0.0

Approach LOS C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 60.0% ICU Level of Service

Analysis Period (min) 15

Newberg Bypass Review - Springbrook RI-RO (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

1: St Paul Highway & E 2nd Street 5/14/2015
2 o o YT N N D N X R

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations 'l 'l T T

Volume (veh/h) 0 0 20 0 0 190 0 740 10 0 765 45

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 0 22 0 0 21 0 82 11 0 850 50

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1914 1728 828 1725 1708 875 900 833
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1914 1728 828 1725 1708 875 900 833
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)

tF (s) 845 4.0 3.3 45 4.0 33 2.2 2.2
p0 queue free % 100 100 94 100 100 39 100 100
cM capacity (veh/h) 20 88 371 66 91 349 755 800
Direction, Lane # EB1 WB1 SE1 NWI1

Volume Total 22 211 833 900

Volume Left 0 0 0 0

Volume Right 22 211 11 50

cSH 371 349 1700 1700

Volume to Capacity 0.06 061 049 053

Queue Length 95th (ft) 5 94 0 0

Control Delay (s) 153  30.0 0.0 0.0

Lane LOS C D

Approach Delay (s) 153  30.0 0.0 0.0

Approach LOS C D

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 66.9% ICU Level of Service C

Analysis Period (min) 15

Newberg Bypass Review - Wynooski Signal (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

2: Springbrook Road & E 2nd Street/E Fernwood Road 5/21/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i i b T b T

Volume (vph) 55 85 55 160 150 100 20 345 130 130 485 50

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 45 45 45 45 4.5 4.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00

Frt 0.96 0.97 100 096 1.00 0.99

Flt Protected 0.99 0.98 095  1.00 095  1.00

Satd. Flow (prot) 1627 1628 1630 1645 1630 1691

Flt Permitted 0.78 0.74 029  1.00 025  1.00

Satd. Flow (perm) 1290 1235 491 1645 426 1691

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 61 94 61 178 167 111 22 383 144 144 539 56

RTOR Reduction (vph) 0 13 0 0 11 0 0 11 0 0 3 0

Lane Group Flow (vph) 0 203 0 0 445 0 22 516 0 144 592 0

Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 42.6 42.6 525 510 62.3  56.8

Effective Green, g (s) 42.1 42.1 515 505 618  56.3

Actuated g/C Ratio 0.37 0.37 046  0.45 055  0.50

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 481 460 234 735 305 843

v/s Ratio Prot 000 031 c0.03 ¢c0.35

v/s Ratio Perm 0.16 c0.36 0.04 0.23

vlc Ratio 0.42 0.97 009 0.70 047  0.70

Uniform Delay, d1 26.3 34.7 183 251 163 218

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 334 0.1 5.6 0.8 4.9

Delay (s) 26.8 68.2 185 307 171 26.7

Level of Service C E B C B C

Approach Delay (s) 26.8 68.2 30.2 24.8

Approach LOS C E C C

Intersection Summary

HCM 2000 Control Delay 36.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 112.9 Sum of lost time (s) 135

Intersection Capacity Utilization 85.1% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Wynooski Signal (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

4. St Paul Highway & Industrial Parkway/Springbrook Road 5/14/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T . T LI 'l LI

Volume (vph) 50 30 25 730 10 40 10 720 440 20 715 25

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4

Lane Util. Factor 1.00 1.00 097  1.00 100 095 1.00 1.00 095

Frt 100 093 1.00 0.8 100 100 0.8 1.00 0.99

Flt Protected 095  1.00 095  1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1630 1598 3162 1510 1630 3260 1458 1630 3243

Flt Permitted 072  1.00 095  1.00 018 100 1.00 019 1.00

Satd. Flow (perm) 1237 1598 3162 1510 310 3260 1458 333 3243

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 56 33 28 811 11 44 11 800 489 22 794 28

RTOR Reduction (vph) 0 27 0 0 30 0 0 0 319 0 2 0

Lane Group Flow (vph) 56 34 0 811 25 0 11 800 170 22 820 0

Turn Type pm-+pt NA Prot NA pm-+pt NA Prot  pm+pt NA

Protected Phases 3 8 7 4 1 6 6 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 25.6 6.8 512 392 436 420 420 484 444

Effective Green, g () 24.8 6.4 50.8 388 428 416 416 476 440

Actuated g/C Ratio 021  0.05 042 032 036 035 035 040 0.37

Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 315 85 1338 488 123 1130 505 171 1189

v/s Ratio Prot 0.03 ¢0.02 c0.26  0.02 000 025 012 000 c0.25

v/s Ratio Perm 0.01 0.03 0.05

vlc Ratio 018 041 061  0.05 009 071 034 013 0.69

Uniform Delay, d1 396 550 268 279 398 339 290 366 322

Progression Factor 1.00 1.00 1.00 1.00 1.24 1.14 4.04 1.00 1.00

Incremental Delay, d2 0.2 2.3 2.0 0.2 0.2 3.3 1.6 0.2 33

Delay (s) 398 573 289 281 496 418 1186 368 355

Level of Service D E C C D D F D D

Approach Delay (s) 48.9 28.8 70.8 35.5

Approach LOS D C E D

Intersection Summary

HCM 2000 Control Delay 48.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Wynooski Signal (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

6: St Paul Highway & Bypass 5/14/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e LI 4 'l

Volume (vph) 545 85 75 640 575 650

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Total Lost time (S) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 100 095 1.00 1.00

Frt 0.98 100 100 1.00 085

Flt Protected 0.96 095 100 1.00 1.00

Satd. Flow (prot) 3126 1630 3260 1716 1458

Flt Permitted 0.96 030 100 1.00 1.00

Satd. Flow (perm) 3126 516 3260 1716 1458

Peak-hour factor, PHF 090 090 090 09 090 0.90

Adj. Flow (vph) 606 94 83 711 639 722

RTOR Reduction (vph) 11 0 0 0 0 285

Lane Group Flow (vph) 689 0 83 711 639 437

Turn Type Prot pm-+pt NA NA  Perm

Protected Phases 3 1 6 2

Permitted Phases 6 2

Actuated Green, G (s) 30.5 815 815 727 727

Effective Green, g (s) 30.5 815 815 727 727

Actuated g/C Ratio 0.25 068 0.68 061 061

Clearance Time () 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 794 395 2214 1039 883

v/s Ratio Prot c0.22 001 022 ¢0.37

v/s Ratio Perm 0.13 0.30

vlc Ratio 0.87 021 032 062 050

Uniform Delay, d1 42.8 17.2 79 149 133

Progression Factor 1.00 0.79 0.81 1.08 2.68

Incremental Delay, d2 9.8 0.2 0.3 2.1 1.6

Delay (s) 52.6 13.7 6.7 182 372

Level of Service D B A B D

Approach Delay (s) 52.6 74 283

Approach LOS D A C

Intersection Summary

HCM 2000 Control Delay 28.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Wynooski Signal (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

9: St Paul Highway & NE Wynooski Street 5/14/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 'l b 'l b T b T

Volume (vph) 65 0 70 40 0 25 125 625 15 70 445 145

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 45 45 45 45 45 45 45 45

Lane Util. Factor 1.00 1.00 1.00 100 100 1.00 1.00 1.00

Frt 1.00 085  1.00 085 1.00 1.00 1.00 096

Flt Protected 0.95 100 095 100 095 1.00 095  1.00

Satd. Flow (prot) 1630 1458 1630 1458 1630 1710 1630 1652

Flt Permitted 0.95 100 095 100 034 1.00 033 1.00

Satd. Flow (perm) 1630 1458 1630 1458 580 1710 563 1652

Peak-hour factor, PHF 090 095 09 09 09 095 090 090 095 095 090 0.90

Adj. Flow (vph) 72 0 78 42 0 26 139 694 16 74 494 161

RTOR Reduction (vph) 0 0 73 0 0 26 0 1 0 0 6 0

Lane Group Flow (vph) 72 0 5 42 0 0 139 709 0 74 649 0

Turn Type Prot Perm  pm+pt Perm  pm+pt NA pm-+pt NA

Protected Phases 3 7 1 6 5 2

Permitted Phases 8 4 4 6 2

Actuated Green, G (s) 8.6 7.8 5.6 24 947 885 91.3  86.8

Effective Green, g (s) 8.1 7.3 4.6 19 937 880 90.3  86.3

Actuated g/C Ratio 0.07 0.06 0.04 002 078 0.73 075 0.72

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 110 88 62 23 502 1254 459 1188

v/s Ratio Prot c0.04 c0.02 c0.01 c0.41 001 039

v/s Ratio Perm 000 0.01 000 0.20 0.12

vlc Ratio 0.65 005 0.68 002 028 057 0.16  0.55

Uniform Delay, d1 54.6 531 56.8 58.1 4.6 7.3 4.9 7.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.83 0.55

Incremental Delay, d2 11.8 02 234 0.2 0.2 19 0.1 14

Delay (s) 66.4 533  80.2 58.4 4.8 9.1 4.1 5.7

Level of Service E D F E A A A A

Approach Delay (s) 59.6 71.8 8.4 5.5

Approach LOS E E A A

Intersection Summary

HCM 2000 Control Delay 13.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.5

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Wynooski Signal (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

1: St Paul Highway & E 2nd Street 5/11/2015
2 o o YT N N D N X R

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations 'l 'l T T

Volume (veh/h) 0 0 20 0 0 190 0 740 10 0 765 45

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 0 22 0 0 21 0 82 11 0 850 50

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1914 1728 828 1725 1708 875 900 833
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1914 1728 828 1725 1708 875 900 833
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)

tF (s) 845 4.0 3.3 45 4.0 33 2.2 2.2
p0 queue free % 100 100 94 100 100 39 100 100
cM capacity (veh/h) 20 88 371 66 91 349 755 800
Direction, Lane # EB1 WB1 SE1 NWI1

Volume Total 22 211 833 900

Volume Left 0 0 0 0

Volume Right 22 211 11 50

cSH 371 349 1700 1700

Volume to Capacity 0.06 061 049 053

Queue Length 95th (ft) 5 94 0 0

Control Delay (s) 153  30.0 0.0 0.0

Lane LOS C D

Approach Delay (s) 153  30.0 0.0 0.0

Approach LOS C D

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 66.9% ICU Level of Service C

Analysis Period (min) 15

Newberg Bypass Review - Wynooski + Springbrook (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

2: Springbrook Road & E 2nd Street/E Fernwood Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i i b T b T

Volume (vph) 55 85 55 160 65 20 105 425 130 130 485 50

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 45 45 45 45 4.5 4.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00

Frt 0.96 0.99 100 096 1.00 0.99

Flt Protected 0.99 0.97 095  1.00 095  1.00

Satd. Flow (prot) 1627 1643 1630 1656 1630 1691

Flt Permitted 0.85 0.60 030 1.00 029  1.00

Satd. Flow (perm) 1410 1024 519 1656 494 1691

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 61 94 61 178 72 22 117 472 144 144 539 56

RTOR Reduction (vph) 0 13 0 0 3 0 0 8 0 0 3 0

Lane Group Flow (vph) 0 203 0 0 269 0 117 608 0 144 592 0

Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 317 317 66.4 624 66.4 624

Effective Green, g (s) 31.2 31.2 654 619 654 619

Actuated g/C Ratio 0.28 0.28 059 0.6 059 0.56

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 399 290 343 931 329 950

v/s Ratio Prot 0.01 ¢c0.37 c0.01 0.35

v/s Ratio Perm 0.14 c0.26 0.19 0.25

vlc Ratio 0.51 0.93 0.34  0.65 044  0.62

Uniform Delay, d1 33.0 38.4 118 167 144  16.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 34.0 0.4 3.6 0.7 31

Delay (s) 33.8 72.4 122 202 151 193

Level of Service C E B C B B

Approach Delay (s) 33.8 724 18.9 18.5

Approach LOS C E B B

Intersection Summary

HCM 2000 Control Delay 27.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 110.1 Sum of lost time (s) 135

Intersection Capacity Utilization 82.1% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Wynooski + Springbrook (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

4. St Paul Highway & Industrial Parkway/Springbrook Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T . T LI 'l LI

Volume (vph) 50 30 25 730 10 40 10 720 440 65 670 25

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4

Lane Util. Factor 1.00 1.00 097  1.00 100 095 1.00 1.00 095

Frt 100 093 1.00 0.8 100 100 0.8 1.00 0.99

Flt Protected 095  1.00 095  1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1630 1598 3162 1510 1630 3260 1458 1630 3242

Flt Permitted 072  1.00 095  1.00 020 100 1.00 019 1.00

Satd. Flow (perm) 1237 1598 3162 1510 338 3260 1458 322 3242

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 56 33 28 811 11 44 11 800 489 72 744 28

RTOR Reduction (vph) 0 27 0 0 30 0 0 0 328 0 2 0

Lane Group Flow (vph) 56 34 0 811 25 0 11 800 161 72 770 0

Turn Type pm-+pt NA Prot NA pm-+pt NA Prot  pm+pt NA

Protected Phases 3 8 7 4 1 6 6 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 25.6 6.8 516  39.6 416 400 40.0 496 440

Effective Green, g () 24.8 6.4 512 392 408 396 396 488 436

Actuated g/C Ratio 021  0.05 043 0.33 034 033 033 041 036

Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 315 85 1349 493 127 1075 481 187 1177

v/s Ratio Prot 0.03 ¢0.02 c0.26  0.02 000 ¢c025 011 002 024

v/s Ratio Perm 0.01 0.03 0.14

vlc Ratio 018 041 0.60  0.05 009 074 034 039 065

Uniform Delay, d1 396 550 265 277 400 357 303 395 319

Progression Factor 1.00 1.00 1.00 1.00 1.24 1.14 4.06 1.00 1.00

Incremental Delay, d2 0.2 2.3 2.0 0.2 0.2 4.1 1.6 1.0 2.8

Delay (s) 398 573 285 279 498 448 1247 405 @ 347

Level of Service D E C C D D F D C

Approach Delay (s) 48.9 28.5 74.9 35.2

Approach LOS D C E D

Intersection Summary

HCM 2000 Control Delay 504 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6

Intersection Capacity Utilization 67.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Wynooski + Springbrook (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

6: St Paul Highway & Bypass 5/11/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e LI 4 'l

Volume (vph) 545 85 75 640 530 650

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Total Lost time (S) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 100 095 1.00 1.00

Frt 0.98 100 100 1.00 085

Flt Protected 0.96 095 100 1.00 1.00

Satd. Flow (prot) 3126 1630 3260 1716 1458

Flt Permitted 0.96 034 100 1.00 1.00

Satd. Flow (perm) 3126 582 3260 1716 1458

Peak-hour factor, PHF 090 090 090 09 090 0.90

Adj. Flow (vph) 606 94 83 711 589 722

RTOR Reduction (vph) 11 0 0 0 0 275

Lane Group Flow (vph) 689 0 83 711 589 447

Turn Type Prot pm-+pt NA NA  Perm

Protected Phases 3 1 6 2

Permitted Phases 6 2

Actuated Green, G (s) 30.5 815 815 743 743

Effective Green, g (s) 30.5 815 815 743 743

Actuated g/C Ratio 0.25 068 0.68 062 062

Clearance Time () 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 794 423 2214 1062 902

v/s Ratio Prot c0.22 001 c¢c022 c0.34

v/s Ratio Perm 0.13 0.31

vlc Ratio 0.87 020 032 055 050

Uniform Delay, d1 42.8 15.1 79 133 126

Progression Factor 1.00 0.82 0.82 1.04 2.56

Incremental Delay, d2 9.8 0.1 0.3 1.7 1.6

Delay (s) 52.6 12.5 68 1565 337

Level of Service D B A B C

Approach Delay (s) 52.6 74 255

Approach LOS D A C

Intersection Summary

HCM 2000 Control Delay 27.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 64.6% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Wynooski + Springbrook (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

9: St Paul Highway & NE Wynooski Street 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 'l b 'l b T b T

Volume (vph) 65 0 70 40 0 25 125 625 15 25 445 145

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 45 45 45 45 45 45 45 45

Lane Util. Factor 1.00 1.00 1.00 100 100 1.00 1.00 1.00

Frt 1.00 085  1.00 085 1.00 1.00 1.00 096

Flt Protected 0.95 100 095 100 095 1.00 095  1.00

Satd. Flow (prot) 1630 1458 1630 1458 1630 1710 1630 1652

Flt Permitted 0.95 100 095 100 033 1.00 034  1.00

Satd. Flow (perm) 1630 1458 1630 1458 570 1710 584 1652

Peak-hour factor, PHF 090 095 09 09 09 095 090 090 095 095 090 0.90

Adj. Flow (vph) 72 0 78 42 0 26 139 694 16 26 494 161

RTOR Reduction (vph) 0 0 73 0 0 26 0 1 0 0 6 0

Lane Group Flow (vph) 72 0 5 42 0 0 139 709 0 26 649 0

Turn Type Prot Perm  pm+pt Perm  pm+pt NA pm-+pt NA

Protected Phases 3 7 1 6 5 2

Permitted Phases 8 4 4 6 2

Actuated Green, G (s) 8.6 7.8 5.6 24 963 901 89.7  86.8

Effective Green, g (s) 8.1 7.3 4.6 19 953  89.6 88.7  86.3

Actuated g/C Ratio 0.07 0.06 0.04 002 079 075 0.74  0.72

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 110 88 62 23 503 1276 452 1188

v/s Ratio Prot c0.04 c0.02 c0.01 c0.41 0.00 0.39

v/s Ratio Perm 000 0.01 000 021 0.04

vlc Ratio 0.65 005 0.68 002 028 056 0.06 0.55

Uniform Delay, d1 54.6 531 56.8 58.1 45 6.6 4.8 7.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.63 0.44

Incremental Delay, d2 11.8 02 234 0.2 0.2 1.8 0.0 15

Delay (s) 66.4 533  80.2 58.4 4.7 8.3 31 5.0

Level of Service E D F E A A A A

Approach Delay (s) 59.6 71.8 7.7 4.9

Approach LOS E E A A

Intersection Summary

HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.5

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Wynooski + Springbrook (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

1: St Paul Highway & E 2nd Street 5/11/2015
2 o o YT N N D N X R

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations 'l 'l T T

Volume (veh/h) 0 0 20 0 0 105 0 740 10 0 850 95

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 0 22 0 0 117 0 82 11 0 944 106

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1942 1878 828 1847 1831 997 1050 833
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1942 1878 828 1847 1831 997 1050 833
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)

tF (s) 845 4.0 3.3 45 4.0 33 2.2 2.2
p0 queue free % 100 100 94 100 100 61 100 100
cM capacity (veh/h) 30 71 371 54 76 296 663 800
Direction, Lane # EB1 WB1 SE1 NWI1

Volume Total 22 117 833 1050

Volume Left 0 0 0 0

Volume Right 22 117 11 106

cSH 371 296 1700 1700

Volume to Capacity 0.06 039 049 0.2

Queue Length 95th (ft) 5 45 0 0

Control Delay (s) 153 248 0.0 0.0

Lane LOS C C

Approach Delay (s) 153 248 0.0 0.0

Approach LOS C C

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 69.4% ICU Level of Service C

Analysis Period (min) 15

Newberg Bypass Review - No Throughs-2nd (2016) 4/30/2015 PM Peak Hour Synchro 8 Report

Page 1



Attachment 4

HCM Signalized Intersection Capacity Analysis

2: Springbrook Road & E 2nd Street/E Fernwood Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i i b T b T

Volume (vph) 55 85 105 160 65 20 20 425 130 45 570 50

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 45 45 45 45 4.5 4.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00

Frt 0.94 0.99 100 096 1.00 0.99

Flt Protected 0.99 0.97 095  1.00 095  1.00

Satd. Flow (prot) 1598 1643 1630 1656 1630 1695

Flt Permitted 0.88 0.54 025  1.00 028  1.00

Satd. Flow (perm) 1421 923 428 1656 474 1695

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 61 94 117 178 72 22 22 472 144 50 633 56

RTOR Reduction (vph) 0 25 0 0 3 0 0 8 0 0 2 0

Lane Group Flow (vph) 0 247 0 0 269 0 22 608 0 50 687 0

Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 33.9 33.9 640 625 67.2 641

Effective Green, g (s) 334 334 630 620 66.2  63.6

Actuated g/C Ratio 0.30 0.30 057 0.56 059 057

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 425 276 252 920 308 966

v/s Ratio Prot 0.00 0.37 c0.00 c0.41

v/s Ratio Perm 0.17 c0.29 0.05 0.09

vlc Ratio 0.58 0.98 0.09 0.66 016 071

Uniform Delay, d1 33.1 38.6 133 174 120 173

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 47.0 0.1 3.7 0.2 4.4

Delay (s) 34.8 85.6 134 211 122 217

Level of Service C F B C B C

Approach Delay (s) 34.8 85.6 20.8 21.1

Approach LOS C F C C

Intersection Summary

HCM 2000 Control Delay 32.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 111.5 Sum of lost time (s) 135

Intersection Capacity Utilization 81.6% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - No Throughs-2nd (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

4. St Paul Highway & Industrial Parkway/Springbrook Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T . T LI 'l LI

Volume (vph) 50 30 25 865 10 40 10 855 520 20 715 25

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4

Lane Util. Factor 1.00 1.00 097  1.00 100 095 1.00 1.00 095

Frt 100 093 1.00 0.8 100 100 0.8 1.00 0.99

Flt Protected 095  1.00 095  1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1630 1598 3162 1510 1630 3260 1458 1630 3243

Flt Permitted 072  1.00 095  1.00 017 100 1.00 011 1.00

Satd. Flow (perm) 1237 1598 3162 1510 286 3260 1458 190 3243

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 56 33 28 961 11 44 11 950 578 22 794 28

RTOR Reduction (vph) 0 27 0 0 29 0 0 0 387 0 2 0

Lane Group Flow (vph) 56 34 0 961 26 0 11 950 191 22 820 0

Turn Type pm-+pt NA Prot NA pm-+pt NA Prot  pm+pt NA

Protected Phases 3 8 7 4 1 6 6 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 25.6 6.8 532 412 416 400 40.0 464 424

Effective Green, g () 24.8 6.4 528 408 408 396 396 456 420

Actuated g/C Ratio 021  0.05 044 034 034 033 033 038 035

Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 315 85 1391 513 110 1075 481 115 1135

v/s Ratio Prot 0.03 ¢0.02 c0.30  0.02 000 ¢029 013 001 0.25

v/s Ratio Perm 0.01 0.03 0.07

vlc Ratio 018 041 069  0.05 010 088 040 019 0.72

Uniform Delay, d1 396 550 270 266 420 380 31.0 443 339

Progression Factor 1.00 1.00 1.00 1.00 1.45 1.27 5.98 1.00 1.00

Incremental Delay, d2 0.2 2.3 2.8 0.2 0.2 9.0 2.0 0.6 4.0

Delay (s) 398 573 299 268 614 573 1875 449 379

Level of Service D E C C E E F D D

Approach Delay (s) 48.9 29.7 106.2 38.1

Approach LOS D C F D

Intersection Summary

HCM 2000 Control Delay 65.8 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - No Throughs-2nd (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

6: St Paul Highway & Bypass/NE Wilsonville Road 5/11/2015
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations . 'l b 'l LI b 4 'l
Volume (vph) 570 0 60 40 0 190 50 640 15 155 530 675
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 4.0 45 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 100 100 095 100 100 1.00
Frt 1.00 085  1.00 085 1.00 1.00 100 100 0.85
Flt Protected 0.95 100 095 100 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3162 1458 1630 1458 1630 3248 1630 1716 1458
Flt Permitted 0.95 100 095 100 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3162 1458 1630 1458 1630 3248 1630 1716 1458
Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90
Adj. Flow (vph) 633 0 67 44 0 211 56 711 17 172 589 750
RTOR Reduction (vph) 0 0 63 0 0 63 0 1 0 0 0 67
Lane Group Flow (vph) 633 0 4 44 0 148 56 727 0 172 589 683
Turn Type Prot Over Prot Over Prot NA Prot NA pm+ov
Protected Phases 3 1 7 5 1 6 5 2 3
Permitted Phases 2
Actuated Green, G (s) 28.1 72 281 26.0 72 539 260 727 100.8
Effective Green, g () 28.1 6.7 281 26.0 72 539 260 727 100.8
Actuated g/C Ratio 0.23 006 0.23 022 0.06 045 022 061 084
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 740 81 381 315 97 1458 353 1039 1273
v/s Ratio Prot c0.20 0.00 0.03 010 0.03 022 c0.11 c0.34 013
v/s Ratio Perm 0.34
vlc Ratio 0.86 005 0.12 047 058 050 049 057 054
Uniform Delay, d1 44.0 536  36.2 410 549 235 412 142 2.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.03 1.06 3.13
Incremental Delay, d2 9.4 0.2 0.1 5.0 6.7 1.2 35 1.6 0.2
Delay (s) 53.4 538 363 460 616 247 458 167 9.0
Level of Service D D D D E C D B A
Approach Delay (s) 535 44.3 27.3 16.2
Approach LOS D D C B
Intersection Summary
HCM 2000 Control Delay 29.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 61.3% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Newberg Bypass Review - No Throughs-2nd (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

9: St Paul Highway & NE Wynooski Street 5/11/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b 'l b 4 T

Volume (veh/h) 65 70 125 640 485 145

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 72 78 139 711 539 161

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type TWLTL  None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1608 619 539

vCl1, stage 1 conf vol 619

vC2, stage 2 conf vol 989

vCu, unblocked vol 1608 619 539

tC, single () 6.4 6.2 4.1

tC, 2 stage (S) 5.4

tF (s) 35 33 2.2

p0 queue free % 74 84 87

cM capacity (veh/h) 276 438 1029

Direction, Lane # EB1 NB1 NB2 SBl1

Volume Total 150 139 711 700

Volume Left 72 139 0 0

Volume Right 78 0 0 161

cSH 573 1029 1700 1700

Volume to Capacity 026 013 042 041

Queue Length 95th (ft) 26 12 0 0

Control Delay (s) 18.0 9.0 0.0 0.0

Lane LOS C A

Approach Delay (s) 18.0 15 0.0

Approach LOS C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 60.0% ICU Level of Service

Analysis Period (min) 15

Newberg Bypass Review - No Throughs-2nd (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

1: St Paul Highway & E 2nd Street 5/11/2015
2 o o YT N N D N X R

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations 'l 'l T T

Volume (veh/h) 0 0 20 0 0 105 0 740 10 0 850 45

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 0 22 0 0 117 0 82 11 0 944 50

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1914 1822 828 1819 1803 969 994 833
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1914 1822 828 1819 1803 969 994 833
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)

tF (s) 845 4.0 3.3 45 4.0 33 2.2 2.2
p0 queue free % 100 100 94 100 100 62 100 100
cM capacity (veh/h) 32 77 371 56 79 307 696 800
Direction, Lane # EB1 WB1 SE1 NWI1

Volume Total 22 117 833 994

Volume Left 0 0 0 0

Volume Right 22 117 11 50

cSH 371 307 1700 1700

Volume to Capacity 0.06 038 049 0.58

Queue Length 95th (ft) 5 43 0 0

Control Delay (s) 153 237 0.0 0.0

Lane LOS C C

Approach Delay (s) 153 237 0.0 0.0

Approach LOS C C

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

Newberg Bypass Review - No Throughs-Fernwood (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

2: Springbrook Road & E 2nd Street/E Fernwood Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i i b T b T

Volume (vph) 55 85 55 185 65 20 20 425 155 45 570 50

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 45 45 45 45 4.5 4.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00

Frt 0.96 0.99 100 096 1.00 0.99

Flt Protected 0.99 0.97 095  1.00 095  1.00

Satd. Flow (prot) 1627 1642 1630 1647 1630 1695

Flt Permitted 0.85 0.60 025  1.00 025  1.00

Satd. Flow (perm) 1408 1021 424 1647 437 1695

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 61 94 61 206 72 22 22 472 172 50 633 56

RTOR Reduction (vph) 0 13 0 0 3 0 0 10 0 0 2 0

Lane Group Flow (vph) 0 203 0 0 297 0 22 634 0 50 687 0

Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 345 345 639 624 67.1  64.0

Effective Green, g (s) 34.0 34.0 629 619 66.1 635

Actuated g/C Ratio 0.30 0.30 056  0.55 059 057

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 427 309 248 910 285 961

v/s Ratio Prot 0.00 039 c0.00 c0.41

v/s Ratio Perm 0.14 c0.29 0.05 0.10

vlc Ratio 0.47 0.96 009 0.70 018 071

Uniform Delay, d1 317 38.4 136 182 127 177

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 40.8 0.1 4.4 0.2 4.5

Delay (s) 32.3 79.1 13.7 226 129 222

Level of Service C E B C B C

Approach Delay (s) 323 79.1 22.3 21.6

Approach LOS C E C C

Intersection Summary

HCM 2000 Control Delay 32.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 112.0 Sum of lost time (s) 135

Intersection Capacity Utilization 79.8% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - No Throughs-Fernwood (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

4. St Paul Highway & Industrial Parkway/Springbrook Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T . T LI 'l LI

Volume (vph) 50 30 25 840 10 40 10 805 545 20 715 25

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4

Lane Util. Factor 1.00 1.00 097  1.00 100 095 1.00 1.00 095

Frt 100 093 1.00 0.8 100 100 0.8 1.00 0.99

Flt Protected 095  1.00 095  1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1630 1598 3162 1510 1630 3260 1458 1630 3243

Flt Permitted 072  1.00 095  1.00 016 100 1.00 013 1.00

Satd. Flow (perm) 1237 1598 3162 1510 274 3260 1458 221 3243

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 56 33 28 933 11 44 11 894 606 22 794 28

RTOR Reduction (vph) 0 27 0 0 29 0 0 0 411 0 2 0

Lane Group Flow (vph) 56 34 0 933 26 0 11 894 195 22 820 0

Turn Type pm-+pt NA Prot NA pm-+pt NA Prot  pm+pt NA

Protected Phases 3 8 7 4 1 6 6 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 25.6 6.8 542 422 406 390 39.0 454 414

Effective Green, g () 24.8 6.4 538 418 398 386 386 446 410

Actuated g/C Ratio 021  0.05 045 0.35 033 032 032 037 034

Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 315 85 1417 525 104 1048 468 124 1108

v/s Ratio Prot 0.03 ¢0.02 c0.30  0.02 000 ¢027 013 001 0.25

v/s Ratio Perm 0.01 0.03 0.06

vlc Ratio 018 041 0.66  0.05 011 08 042 018 0.74

Uniform Delay, d1 396 550 259 259 431 380 319 432 348

Progression Factor 1.00 1.00 1.00 1.00 1.44 1.26 6.19 1.00 1.00

Incremental Delay, d2 0.2 2.3 2.4 0.2 0.3 7.6 2.3 05 4.5

Delay (s) 398 573 283 261 625 556 199.7 437 393

Level of Service D E C C E E F D D

Approach Delay (s) 48.9 28.2 1135 394

Approach LOS D C F D

Intersection Summary

HCM 2000 Control Delay 68.9 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - No Throughs-Fernwood (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

6: St Paul Highway & Bypass/NE Wilsonville Road 5/11/2015
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations . 'l b 'l LI b 4 'l
Volume (vph) 570 0 60 40 0 165 50 640 15 130 530 675
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 4.0 45 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 100 100 095 100 100 1.00
Frt 1.00 085  1.00 085 1.00 1.00 100 100 0.85
Flt Protected 0.95 100 095 100 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3162 1458 1630 1458 1630 3248 1630 1716 1458
Flt Permitted 0.95 100 095 100 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3162 1458 1630 1458 1630 3248 1630 1716 1458
Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90
Adj. Flow (vph) 633 0 67 44 0 183 56 711 17 144 589 750
RTOR Reduction (vph) 0 0 63 0 0 75 0 1 0 0 0 67
Lane Group Flow (vph) 633 0 4 44 0 108 56 727 0 144 589 683
Turn Type Prot Over Prot Over Prot NA Prot NA pm+ov
Protected Phases 3 1 7 5 1 6 5 2 3
Permitted Phases 2
Actuated Green, G (s) 28.1 72 281 22.0 72 579 220 727 100.8
Effective Green, g () 28.1 6.7 281 22.0 72 579 220 727 100.8
Actuated g/C Ratio 0.23 006 0.23 018 0.06 048 018 061 084
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 740 81 381 267 97 1567 298 1039 1273
v/s Ratio Prot c0.20 0.00 0.03 007 003 022 c0.09 c0.34 013
v/s Ratio Perm 0.34
vlc Ratio 0.86 005 0.12 040 058 046 048 057 054
Uniform Delay, d1 44.0 536  36.2 432 549 207 439 142 2.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.05 1.10 3.39
Incremental Delay, d2 9.4 0.2 0.1 45 6.7 1.0 4.1 17 0.3
Delay (s) 53.4 538 363 477 616 217 501 174 9.7
Level of Service D D D D E C D B A
Approach Delay (s) 535 455 24.5 16.7
Approach LOS D D C B
Intersection Summary
HCM 2000 Control Delay 28.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 61.3% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Newberg Bypass Review - No Throughs-Fernwood (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

9: St Paul Highway & NE Wynooski Street 5/11/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b 'l b 4 T

Volume (veh/h) 65 70 125 640 485 145

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 72 78 139 711 539 161

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type TWLTL  None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1608 619 539

vCl1, stage 1 conf vol 619

vC2, stage 2 conf vol 989

vCu, unblocked vol 1608 619 539

tC, single () 6.4 6.2 4.1

tC, 2 stage (S) 5.4

tF (s) 35 33 2.2

p0 queue free % 74 84 87

cM capacity (veh/h) 276 438 1029

Direction, Lane # EB1 NB1 NB2 SBl1

Volume Total 150 139 711 700

Volume Left 72 139 0 0

Volume Right 78 0 0 161

cSH 573 1029 1700 1700

Volume to Capacity 026 013 042 041

Queue Length 95th (ft) 26 12 0 0

Control Delay (s) 18.0 9.0 0.0 0.0

Lane LOS C A

Approach Delay (s) 18.0 15 0.0

Approach LOS C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 60.0% ICU Level of Service

Analysis Period (min) 15

Newberg Bypass Review - No Throughs-Fernwood (2016) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

1: St Paul Highway & E 2nd Street 5/11/2015
2 o o YT N N D N X R

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations 'l 'l T T

Volume (veh/h) 0 0 35 0 0 170 0 540 210 0 965 60

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 0 39 0 0 189 0 600 233 0 1072 67

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2011 1856 717 1861 1939 1106 1139 833
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2011 1856 717 1861 1939 1106 1139 833
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)

tF (s) 845 4.0 3.3 45 4.0 33 2.2 2.2
p0 queue free % 100 100 91 100 100 26 100 100
cM capacity (veh/h) 12 74 430 51 65 256 613 800
Direction, Lane # EB1 WB1 SE1 NWI1

Volume Total 39 189 833 1139

Volume Left 0 0 0 0

Volume Right 39 189 233 67

cSH 430 256 1700 1700

Volume to Capacity 0.09 074 049 0.67

Queue Length 95th (ft) 7 130 0 0

Control Delay (s) 142 503 0.0 0.0

Lane LOS B F

Approach Delay (s) 142 503 0.0 0.0

Approach LOS B F

Intersection Summary

Average Delay 4.6

Intersection Capacity Utilization 78.0% ICU Level of Service D

Analysis Period (min) 15

Newberg Bypass Review - Option 1 (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

2: Springbrook Road & E 2nd Street/E Fernwood Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i i b T b T

Volume (vph) 55 110 95 450 205 25 20 380 405 100 595 105

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 45 45 45 45 4.5 4.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00

Frt 0.95 0.99 1.00 092 1.00 0098

Flt Protected 0.99 0.97 095  1.00 095  1.00

Satd. Flow (prot) 1614 1652 1630 1583 1630 1677

Flt Permitted 0.81 0.60 0.08  1.00 0.08  1.00

Satd. Flow (perm) 1322 1020 146 1583 141 1677

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 61 122 106 500 228 28 22 422 450 111 661 117

RTOR Reduction (vph) 0 17 0 0 1 0 0 32 0 0 5 0

Lane Group Flow (vph) 0 272 0 0 755 0 22 840 0 111 773 0

Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 58.0 58.0 500 476 532 492

Effective Green, g (s) 57.5 57.5 49.0 471 522 487

Actuated g/C Ratio 0.47 0.47 040 0.39 043  0.40

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 625 482 82 613 103 671

v/s Ratio Prot 0.00 ¢c0.53 c0.03  0.46

v/s Ratio Perm 0.21 c0.74 0.10 0.43

vlc Ratio 0.43 1.57 027 137 108 115

Uniform Delay, d1 21.3 320 29.7 372 36.7 364

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 264.8 1.3 177.0 111.2 84,6

Delay (s) 21.6 296.8 31.0 2142 1479 121.0

Level of Service C F C F F F

Approach Delay (s) 21.6 296.8 209.7 124.4

Approach LOS C F F F

Intersection Summary

HCM 2000 Control Delay 187.0 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.46

Actuated Cycle Length (s) 121.6 Sum of lost time (s) 135

Intersection Capacity Utilization 125.9% ICU Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Option 1 (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

4. St Paul Highway & Industrial Parkway/Springbrook Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T . T LI 'l LI

Volume (vph) 90 40 40 1225 25 50 25 885 750 35 500 40

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4

Lane Util. Factor 1.00 1.00 097  1.00 100 095 1.00 1.00 095

Frt 100 093 1.00 0.90 100 100 0.8 1.00 0.99

Flt Protected 095  1.00 095  1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1630 1587 3162 1544 1630 3260 1458 1630 3224

Flt Permitted 0.70  1.00 095  1.00 028 100 1.00 011 1.00

Satd. Flow (perm) 1205 1587 3162 1544 486 3260 1458 184 3224

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 100 44 44 1361 28 56 28 983 833 39 556 44

RTOR Reduction (vph) 0 32 0 0 36 0 0 0 558 0 5 0

Lane Group Flow (vph) 100 56 0 1361 48 0 28 983 275 39 595 0

Turn Type pm-+pt NA Prot NA pm-+pt NA Prot  pm+pt NA

Protected Phases 3 8 7 4 1 6 6 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 27.2 9.2 524 436 448 400 40.0 400 376

Effective Green, g () 26.4 8.8 520 432 440 396 396 392 372

Actuated g/C Ratio 022 0.07 043 0.36 037 033 033 033 031

Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 327 116 1370 555 220 1075 481 84 999

v/s Ratio Prot 0.04 c0.04 c043  0.03 c0.00 ¢0.30 019 c001 0.8

v/s Ratio Perm 0.02 0.04 0.14

vlc Ratio 031 048 099 0.09 013 091 057 046 0.60

Uniform Delay, d1 398 534 338 254 345 386 332 521 350

Progression Factor 1.00 1.00 1.00 1.00 141 1.31 6.52 1.00 1.00

Incremental Delay, d2 0.4 2.3 22.8 0.3 0.1 9.0 3.0 2.9 2.6

Delay (s) 402 557 56.6  25.7 488 594 2194 550 377

Level of Service D E E C D E F D D

Approach Delay (s) 47.4 54.8 131.5 38.7

Approach LOS D D F D

Intersection Summary

HCM 2000 Control Delay 86.3 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Option 1 (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

6: St Paul Highway & Bypass/NE Wilsonville Road 5/11/2015
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations . T b 4 'l LI b 4 'l
Volume (vph) 725 40 60 50 35 230 70 705 25 265 680 820
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097  1.00 100 100 1.00 1.00 0.95 100 100 1.00
Frt 100 091 100 100 085 1.00 0.99 100 100 0.85
Flt Protected 095  1.00 095 100 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3162 1560 1630 1716 1458 1630 3243 1630 1716 1458
Flt Permitted 095  1.00 053 100 1.00 010 1.00 018 1.00 1.00
Satd. Flow (perm) 3162 1560 903 1716 1458 172 3243 312 1716 1458
Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90
Adj. Flow (vph) 806 44 67 56 39 256 78 783 28 294 756 911
RTOR Reduction (vph) 0 58 0 0 0 228 0 2 0 0 0 379
Lane Group Flow (vph) 806 53 0 56 39 28 78 809 0 294 756 532
Turn Type Prot NA pm-+pt NA Prot  pm+pt NA pm-+pt NA  Perm
Protected Phases 3 8 7 4 4 1 6 5 2
Permitted Phases 4 6 2 2
Actuated Green, G (s) 372 168 35.6 7.6 76 440 400 63.2 552 552
Effective Green, g () 372 168 35.6 7.6 76 440 400 63.2 552 552
Actuated g/C Ratio 031 014 030 006 006 037 033 053 046 046
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 980 218 437 108 92 111 1081 375 789 670
v/s Ratio Prot c0.25 0.03 003 ¢0.02 002 002 025 c0.13 c0.44
v/s Ratio Perm 0.01 0.23 0.29 0.36
vlc Ratio 082 024 013 036 031 070 0.75 078 096 0.79
Uniform Delay, d1 383  46.0 330 539 537 543 355 354 313 276
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.75 0.75 1.35
Incremental Delay, d2 55 0.4 0.1 15 14 170 4.8 81 148 5.0
Delay (s) 439 464 331 554 551 713 403 345 383 422
Level of Service D D C E E E D C D D
Approach Delay (s) 44.2 51.6 43.0 39.6
Approach LOS D D D D
Intersection Summary
HCM 2000 Control Delay 42.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.2% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
Newberg Bypass Review - Option 1 (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Unsignalized Intersection Capacity Analysis

9: St Paul Highway & NE Wynooski Street 5/21/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b 'l b 4 T

Volume (veh/h) 75 135 300 725 565 225

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 83 150 333 806 628 250

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type TWLTL  None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2225 753 628

vCl1, stage 1 conf vol 753

vC2, stage 2 conf vol 1472

vCu, unblocked vol 2225 753 628

tC, single () 6.4 6.2 4.1

tC, 2 stage (S) 5.4

tF (s) 35 33 2.2

p0 queue free % 35 63 65

cM capacity (veh/h) 129 410 954

Direction, Lane # EB1 NB1 NB2 SBl1

Volume Total 233 333 806 878

Volume Left 83 333 0 0

Volume Right 150 0 0 250

cSH 361 954 1700 1700

Volume to Capacity 065 035 047 052

Queue Length 95th (ft) 108 39 0 0

Control Delay (s) 384 108 0.0 0.0

Lane LOS E B

Approach Delay (s) 384 3.2 0.0

Approach LOS E

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 81.0% ICU Level of Service

Analysis Period (min) 15

Newberg Bypass Review - Option 1 (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

10: Springbrook Road & Highway 99W 5/21/2015
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M ol T o 4 o 4 i
Volume (vph) 210 1570 265 575 1525 175 475 365 75 485 335 105
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 45 45 45 45 45 45 45 45 45 45 45 45
Lane Util. Factor 100 09 100 097 095 100 097 100 100 097 100 1.00
Frt 100 100 08 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095 100 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1630 3260 1458 3162 3260 1458 3162 1716 1458 3162 1716 1458
Flt Permitted 095 100 100 095 100 1.00 095 100 100 095 100 1.00
Satd. Flow (perm) 1630 3260 1458 3162 3260 1458 3162 1716 1458 3162 1716 1458
Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90
Adj. Flow (vph) 233 1744 294 639 1694 194 528 406 83 539 372 117
RTOR Reduction (vph) 0 0 33 0 0 33 0 0 53 0 0 57
Lane Group Flow (vph) 233 1744 262 639 1694 161 528 406 30 539 372 60
Turn Type Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov
Protected Phases 3 8 1 7 4 5 1 6 7 5 2 3
Permitted Phases 8 4 6 2
Actuated Green, G (s) 120 470 610 170 520 660 140 260 430 140 260 380
Effective Green, g () 115 465 600 165 515 650 135 255 420 135 255 370
Actuated g/C Ratio 010 039 050 014 043 054 011 021 035 011 021 031
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 156 1263 729 434 1399 844 355 364 510 355 364 504
v/s Ratio Prot 014 c054 004 c020 052 002 017 c024 001 017 022 0.01
v/s Ratio Perm 0.14 0.09 0.01 0.03
vlc Ratio 149 138 036 147 121 019 149 112 006 152 102 012
Uniform Delay, d1 542 368 183 518 342 141 532 472 259 532 472 298
Progression Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 1.00 1.00
Incremental Delay, d2 252.8 176.4 02 2248 1018 01 2338 821 0.0 2473 529 0.1
Delay (s) 307.0 2131 185 2765 136.0 141 2871 1294 259 3005 1001  29.9
Level of Service F F B F F B F F C F F C
Approach Delay (s) 197.6 162.2 202.8 197.2
Approach LOS F F F F
Intersection Summary
HCM 2000 Control Delay 185.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.35
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 115.8% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
Newberg Bypass Review - Option 1 (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

1: St Paul Highway & E 2nd Street 5/21/2015
2 o o YT N N D N X R

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations 'l 'l T T

Volume (veh/h) 0 0 35 0 0 285 0 540 210 0 850 60

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 0 39 0 0 317 0 600 233 0 944 67

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2011 1728 717 1733 1811 978 1011 833
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2011 1728 717 1733 1811 978 1011 833
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)

tF (s) 845 4.0 3.3 45 4.0 33 2.2 2.2
p0 queue free % 0 100 91 100 100 0 100 100
cM capacity (veh/h) 0 88 430 63 79 304 686 800
Direction, Lane # EB1 WB1 SE1 NWI1

Volume Total 39 317 833 1011

Volume Left 0 0 0 0

Volume Right 39 317 233 67

cSH 430 304 1700 1700

Volume to Capacity 0.09 104 049 059

Queue Length 95th (ft) 7 293 0 0

Control Delay (s) 142 101.3 0.0 0.0

Lane LOS B F

Approach Delay (s) 142 101.3 0.0 0.0

Approach LOS B F

Intersection Summary

Average Delay 14.8

Intersection Capacity Utilization 79.2% ICU Level of Service D

Analysis Period (min) 15

Newberg Bypass Review - Springbrook RI-RO (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

2: Springbrook Road & E 2nd Street/E Fernwood Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i i b T b T

Volume (vph) 55 110 95 535 205 25 135 380 405 270 425 105

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 45 45 45 45 4.5 4.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00

Frt 0.95 1.00 1.00 092 1.00 097

Flt Protected 0.99 0.97 095  1.00 095  1.00

Satd. Flow (prot) 1614 1650 1630 1583 1630 1665

Flt Permitted 0.81 0.59 0.10  1.00 009  1.00

Satd. Flow (perm) 1316 1003 174 1583 161 1665

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 61 122 106 594 228 28 150 422 450 300 472 117

RTOR Reduction (vph) 0 17 0 0 1 0 0 32 0 0 8 0

Lane Group Flow (vph) 0 272 0 0 849 0 150 840 0 300 581 0

Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 58.0 58.0 480 410 520 430

Effective Green, g (s) 57.5 57.5 470 405 510 425

Actuated g/C Ratio 0.48 0.48 039 034 042 0.35

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 630 480 147 534 172 589

v/s Ratio Prot 0.06 053 c0.12  0.35

v/s Ratio Perm 0.21 c0.85 0.34 c0.61

vlc Ratio 0.43 1.77 1.02 157 174 0.99

Uniform Delay, d1 20.5 31.2 319 398 307 385

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 354.3 79.7 267.0 3578 340

Delay (s) 20.9 385.6 1116  306.7 388.6 725

Level of Service C F F F F E

Approach Delay (s) 20.9 385.6 278.1 179.1

Approach LOS C F F F

Intersection Summary

HCM 2000 Control Delay 254.8 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.79

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 135

Intersection Capacity Utilization 141.3% ICU Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group
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Attachment 4
HCM Signalized Intersection Capacity Analysis

4. St Paul Highway & Industrial Parkway/Springbrook Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T . T LI 'l LI

Volume (vph) 90 40 40 1140 25 50 25 770 700 130 405 40

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4

Lane Util. Factor 1.00 1.00 097  1.00 100 095 1.00 1.00 095

Frt 100 093 1.00 0.90 100 100 0.8 1.00 0.99

Flt Protected 095  1.00 095  1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1630 1587 3162 1544 1630 3260 1458 1630 3216

Flt Permitted 0.70  1.00 095  1.00 032 100 1.00 012 1.00

Satd. Flow (perm) 1205 1587 3162 1544 551 3260 1458 199 3216

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 100 44 44 1267 28 56 28 856 778 144 450 44

RTOR Reduction (vph) 0 32 0 0 35 0 0 0 573 0 6 0

Lane Group Flow (vph) 100 56 0 1267 49 0 28 856 205 144 488 0

Turn Type pm-+pt NA Prot NA pm-+pt NA Prot  pm+pt NA

Protected Phases 3 8 7 4 1 6 6 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 27.2 9.2 552 464 36.8 320 320 424 348

Effective Green, g () 26.4 8.8 548  46.0 36.0 316 316 416 344

Actuated g/C Ratio 022 0.07 046  0.38 030 026 026 035 0.29

Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 327 116 1443 591 204 858 383 154 921

v/s Ratio Prot 0.04 c0.04 c0.40  0.03 001 c026 014 006 0.15

v/s Ratio Perm 0.02 0.04 0.27

vlc Ratio 031 048 0.88  0.08 014 1.00 053 094 053

Uniform Delay, d1 398 534 296 236 382 442 379 504  36.0

Progression Factor 1.00 1.00 1.00 1.00 1.18 1.08 5.40 1.00 1.00

Incremental Delay, d2 0.4 2.3 7.9 0.3 02 262 40 531 2.2

Delay (s) 402 557 374 239 454 739 2085 1035 382

Level of Service D E D C D E F F D

Approach Delay (s) 47.4 36.6 136.4 52.9

Approach LOS D D F D

Intersection Summary

HCM 2000 Control Delay 83.1 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6

Intersection Capacity Utilization 83.9% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Springbrook RI-RO (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

6: St Paul Highway & Bypass 5/11/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations . 'l LI 4 'l

Volume (vph) 765 60 70 730 730 855

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Total Lost time (S) 4.0 45 4.0 4.0 4.0 4.0

Lane Util. Factor 097 100 1.00 095 100 1.00

Frt 100 085 1.00 1.00 100 0.5

Flt Protected 095 100 095 100 100 1.00

Satd. Flow (prot) 3162 1458 1630 3260 1716 1458

Flt Permitted 095 100 018 100 100 1.00

Satd. Flow (perm) 3162 1458 315 3260 1716 1458

Peak-hour factor, PHF 090 090 090 09 090 0.90

Adj. Flow (vph) 850 67 78 811 811 950

RTOR Reduction (vph) 0 48 0 0 0 367

Lane Group Flow (vph) 850 19 78 811 811 583

Turn Type Prot  Perm pm+pt NA NA  Perm

Protected Phases 3 1 6 2

Permitted Phases 3 6 2

Actuated Green, G (s) 342 342 778 778 706 706

Effective Green, g (s) 342 337 7718 778 706 706

Actuated g/C Ratio 029 028 065 065 059 059

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 901 409 239 2113 1009 857

v/s Ratio Prot c0.27 0.01 025 c047

v/s Ratio Perm 001 020 0.40

vlc Ratio 094 005 033 038 080 0.68

Uniform Delay, d1 420 314 295 99 193 169

Progression Factor 1.00 1.00 1.00 1.00 0.53 2.90

Incremental Delay, d2 17.7 0.0 0.6 0.5 4.4 2.8

Delay (s) 59.7 315 301 104 146 520

Level of Service E C C B B D

Approach Delay (s) 57.6 121 348

Approach LOS E B C

Intersection Summary

HCM 2000 Control Delay 35.0 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Springbrook RI-RO (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Unsignalized Intersection Capacity Analysis

9: St Paul Highway & NE Wynooski Street 5/11/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b 'l b 4 T

Volume (veh/h) 75 135 300 725 565 225

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 83 150 333 806 628 250

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type TWLTL  None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2225 753 628

vCl1, stage 1 conf vol 753

vC2, stage 2 conf vol 1472

vCu, unblocked vol 2225 753 628

tC, single () 6.4 6.2 4.1

tC, 2 stage (S) 5.4

tF (s) 35 33 2.2

p0 queue free % 35 63 65

cM capacity (veh/h) 129 410 954

Direction, Lane # EB1 NB1 NB2 SBl1

Volume Total 233 333 806 878

Volume Left 83 333 0 0

Volume Right 150 0 0 250

cSH 361 954 1700 1700

Volume to Capacity 065 035 047 052

Queue Length 95th (ft) 108 39 0 0

Control Delay (s) 384 108 0.0 0.0

Lane LOS E B

Approach Delay (s) 384 3.2 0.0

Approach LOS E

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 81.0% ICU Level of Service

Analysis Period (min) 15

Newberg Bypass Review - Springbrook RI-RO (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

1: St Paul Highway & E 2nd Street 5/14/2015
2 o o YT N N D N X R

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations 'l 'l T T

Volume (veh/h) 0 0 35 0 0 285 0 540 210 0 850 60

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 0 39 0 0 317 0 600 233 0 944 67

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2011 1728 717 1733 1811 978 1011 833
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2011 1728 717 1733 1811 978 1011 833
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)

tF (s) 845 4.0 3.3 45 4.0 33 2.2 2.2
p0 queue free % 0 100 91 100 100 0 100 100
cM capacity (veh/h) 0 88 430 63 79 304 686 800
Direction, Lane # EB1 WB1 SE1 NWI1

Volume Total 39 317 833 1011

Volume Left 0 0 0 0

Volume Right 39 317 233 67

cSH 430 304 1700 1700

Volume to Capacity 0.09 104 049 059

Queue Length 95th (ft) 7 293 0 0

Control Delay (s) 142 101.3 0.0 0.0

Lane LOS B F

Approach Delay (s) 142 101.3 0.0 0.0

Approach LOS B F

Intersection Summary

Average Delay 14.8

Intersection Capacity Utilization 79.2% ICU Level of Service D

Analysis Period (min) 15

Newberg Bypass Review - Wynooski Signal (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

2: Springbrook Road & E 2nd Street/E Fernwood Road 5/21/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i i b T b T

Volume (vph) 55 110 95 450 320 140 20 265 405 270 425 105

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 45 45 45 45 4.5 4.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00

Frt 0.95 0.98 1.00 091 1.00 097

Flt Protected 0.99 0.98 095  1.00 095  1.00

Satd. Flow (prot) 1614 1639 1630 1560 1630 1665

Flt Permitted 0.76 0.67 0.14  1.00 009  1.00

Satd. Flow (perm) 1235 1129 235 1560 161 1665

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 61 122 106 500 356 156 22 294 450 300 472 117

RTOR Reduction (vph) 0 18 0 0 5 0 0 45 0 0 7 0

Lane Group Flow (vph) 0 271 0 0 1007 0 22 699 0 300 582 0

Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 62.0 62.0 410 386 51.6 452

Effective Green, g (s) 61.5 61.5 40.0 381 511 447

Actuated g/C Ratio 0.51 0.51 033 031 042 037

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 624 570 99 488 170 612

v/s Ratio Prot 0.00 045 c0.12  0.35

v/s Ratio Perm 0.22 c0.89 0.07 c0.62

vlc Ratio 0.43 1.77 022 143 176  0.95

Uniform Delay, d1 19.0 30.0 307 418 311 374

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 351.8 0.8 2058 3670 26.1

Delay (s) 19.4 381.8 315 2476 398.1 635

Level of Service B F C F F E

Approach Delay (s) 19.4 381.8 241.4 176.4

Approach LOS B F F F

Intersection Summary

HCM 2000 Control Delay 248.2 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.81

Actuated Cycle Length (s) 121.6 Sum of lost time (s) 135

Intersection Capacity Utilization 143.8% ICU Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Wynooski Signal (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Signalized Intersection Capacity Analysis

4. St Paul Highway & Industrial Parkway/Springbrook Road 5/14/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T . T LI 'l LI

Volume (vph) 90 40 40 1055 25 50 25 770 635 35 500 40

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4

Lane Util. Factor 1.00 1.00 097  1.00 100 095 1.00 1.00 095

Frt 100 093 1.00 0.90 100 100 0.8 1.00 0.99

Flt Protected 095  1.00 095  1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1630 1587 3162 1544 1630 3260 1458 1630 3224

Flt Permitted 0.70  1.00 095  1.00 024 100 1.00 013 1.00

Satd. Flow (perm) 1205 1587 3162 1544 415 3260 1458 220 3224

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 100 44 44 1172 28 56 28 856 706 39 556 44

RTOR Reduction (vph) 0 32 0 0 33 0 0 0 508 0 4 0

Lane Group Flow (vph) 100 56 0 1172 51 0 28 856 198 39 596 0

Turn Type pm-+pt NA Prot NA pm-+pt NA Prot  pm+pt NA

Protected Phases 3 8 7 4 1 6 6 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 27.2 9.2 58.4  49.6 388 340 340 340 316

Effective Green, g () 26.4 8.8 58.0 492 380 336 336 332 312

Actuated g/C Ratio 022 0.07 048 041 032 028 028 028 0.26

Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 327 116 1528 633 175 912 408 84 838

v/s Ratio Prot 0.04 c0.04 c0.37  0.03 c0.01 c0.26 014 c001 0.8

v/s Ratio Perm 0.02 0.04 0.12

vlc Ratio 031 048 0.77  0.08 016 094 048 046 071

Uniform Delay, d1 398 534 255 216 403 422 360 536 403

Progression Factor 1.00 1.00 1.00 1.00 1.16 1.06 4.02 1.00 1.00

Incremental Delay, d2 0.4 2.3 3.7 0.2 02 144 3.0 2.9 5.1

Delay (s) 402 557 292 218 471 590 1475 566 454

Level of Service D E C C D E F E D

Approach Delay (s) 47.4 28.7 98.1 46.1

Approach LOS D C F D

Intersection Summary

HCM 2000 Control Delay 62.7 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6

Intersection Capacity Utilization 76.8% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Wynooski Signal (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

6: St Paul Highway & Bypass 5/14/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e LI 4 'l

Volume (vph) 725 100 105 705 775 820

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Total Lost time (S) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 100 095 1.00 1.00

Frt 0.98 100 100 1.00 085

Flt Protected 0.96 095 100 1.00 1.00

Satd. Flow (prot) 3130 1630 3260 1716 1458

Flt Permitted 0.96 014 100 1.00 1.00

Satd. Flow (perm) 3130 235 3260 1716 1458

Peak-hour factor, PHF 090 090 090 09 090 0.90

Adj. Flow (vph) 806 111 117 783 861 911

RTOR Reduction (vph) 9 0 0 0 0 347

Lane Group Flow (vph) 908 0 117 783 861 564

Turn Type Prot pm-+pt NA NA  Perm

Protected Phases 3 1 6 2

Permitted Phases 6 2

Actuated Green, G (s) 35.7 76.3 763 683  68.3

Effective Green, g (s) 35.7 763 763 683 683

Actuated g/C Ratio 0.30 064 064 057 057

Clearance Time () 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 931 195 2072 976 829

v/s Ratio Prot c0.29 c0.02 024 ¢c0.50

v/s Ratio Perm 0.36 0.39

vlc Ratio 0.98 060 038 088 0.68

Uniform Delay, d1 41.7 395 105 224 182

Progression Factor 1.00 0.68 0.80 0.80 1.69

Incremental Delay, d2 234 3.2 0.4 8.1 3.0

Delay (s) 65.1 30.2 88 259 337

Level of Service E C A C C

Approach Delay (s) 65.1 116 299

Approach LOS E B C

Intersection Summary

HCM 2000 Control Delay 34.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 86.5% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Wynooski Signal (2035) 4/30/2015 PM Peak Hour Synchro 8 Report

Page 4



Attachment 4
HCM Signalized Intersection Capacity Analysis

9: St Paul Highway & NE Wynooski Street 5/14/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 'l b 'l b T b T

Volume (vph) 75 0 135 50 0 35 300 700 25 135 515 225

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 45 45 45 45 45 45 45 45

Lane Util. Factor 1.00 1.00 1.00 100 100 1.00 1.00 1.00

Frt 1.00 085  1.00 085 1.00 1.00 1.00 0.9

Flt Protected 0.95 100 095 100 095 1.00 095  1.00

Satd. Flow (prot) 1630 1458 1630 1458 1630 1707 1630 1637

Flt Permitted 0.95 100 095 100 011  1.00 036  1.00

Satd. Flow (perm) 1630 1458 1630 1458 192 1707 611 1637

Peak-hour factor, PHF 090 095 09 09 09 095 090 090 095 095 090 0.90

Adj. Flow (vph) 83 0 150 53 0 37 333 778 26 142 572 250

RTOR Reduction (vph) 0 0 141 0 0 36 0 1 0 0 12 0

Lane Group Flow (vph) 83 0 9 53 0 1 333 803 0 142 810 0

Turn Type Prot Perm  pm+pt Perm  pm+pt NA pm-+pt NA

Protected Phases 3 7 1 6 5 2

Permitted Phases 8 4 4 6 2

Actuated Green, G (s) 8.0 8.0 6.4 32 968 865 709 646

Effective Green, g (s) 7.5 7.5 5.4 27 9.3 86.0 69.9 641

Actuated g/C Ratio 0.06 0.06 0.05 002 080 0.72 058 0.53

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 101 91 73 32 486 1223 405 874

v/s Ratio Prot c0.05 c0.02 c0.16 047 0.02 c0.49

v/s Ratio Perm 001 0.02 000 0.39 0.19

vlc Ratio 0.82 010 0.73 003 0.69 0.66 035 093

Uniform Delay, d1 55.6 53.1  56.3 574 271 9.1 141 258

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.70 0.66

Incremental Delay, d2 38.6 04 283 0.2 3.6 2.8 0.2 8.8

Delay (s) 94.2 534 845 576 307 119 100 259

Level of Service F D F E C B B C

Approach Delay (s) 68.0 735 17.4 235

Approach LOS E E B C

Intersection Summary

HCM 2000 Control Delay 26.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.5

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - Wynooski Signal (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

1: St Paul Highway & E 2nd Street 5/11/2015
2 o o YT N N D N X R

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations 'l 'l T T

Volume (veh/h) 0 0 35 0 0 285 0 540 210 0 850 60

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 0 39 0 0 317 0 600 233 0 944 67

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2011 1728 717 1733 1811 978 1011 833
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2011 1728 717 1733 1811 978 1011 833
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)

tF (s) 845 4.0 3.3 45 4.0 33 2.2 2.2
p0 queue free % 0 100 91 100 100 0 100 100
cM capacity (veh/h) 0 88 430 63 79 304 686 800
Direction, Lane # EB1 WB1 SE1 NWI1

Volume Total 39 317 833 1011

Volume Left 0 0 0 0

Volume Right 39 317 233 67

cSH 430 304 1700 1700

Volume to Capacity 0.09 104 049 059

Queue Length 95th (ft) 7 293 0 0

Control Delay (s) 142 101.3 0.0 0.0

Lane LOS B F

Approach Delay (s) 142 101.3 0.0 0.0

Approach LOS B F

Intersection Summary

Average Delay 14.8

Intersection Capacity Utilization 79.2% ICU Level of Service D

Analysis Period (min) 15

Newberg Bypass Review - Wynooski + Springbrook (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Signalized Intersection Capacity Analysis

2: Springbrook Road & E 2nd Street/E Fernwood Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i i b T b T

Volume (vph) 55 110 95 450 205 25 135 380 405 270 425 105

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 45 45 45 45 4.5 4.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00

Frt 0.95 0.99 1.00 092 1.00 097

Flt Protected 0.99 0.97 095  1.00 095  1.00

Satd. Flow (prot) 1614 1652 1630 1583 1630 1665

Flt Permitted 0.82 0.59 0.14  1.00 009  1.00

Satd. Flow (perm) 1334 1011 246 1583 151 1665

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 61 122 106 500 228 28 150 422 450 300 472 117

RTOR Reduction (vph) 0 17 0 0 1 0 0 32 0 0 7 0

Lane Group Flow (vph) 0 272 0 0 755 0 150 840 0 300 582 0

Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 55.0 55.0 50.0  43.0 56.0  46.0

Effective Green, g (s) 54.5 54.5 49.0 425 55.0 455

Actuated g/C Ratio 0.45 0.45 041 0.35 046  0.38

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 605 459 175 560 186 631

v/s Ratio Prot 005 053 c0.13  0.35

v/s Ratio Perm 0.20 c0.75 0.30 c0.61

vlc Ratio 0.45 1.64 086  1.50 161 092

Uniform Delay, d1 22.5 32.8 295 388 332 355

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 299.8 312 2340 299.3 210

Delay (s) 22.8 3325 60.7 272.8 3325 56.6

Level of Service C F E F F E

Approach Delay (s) 22.8 3325 241.7 149.7

Approach LOS C F F F

Intersection Summary

HCM 2000 Control Delay 215.8 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.67

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 135

Intersection Capacity Utilization 136.2% ICU Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

Attachment 4

4. St Paul Highway & Industrial Parkway/Springbrook Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T . T LI 'l LI

Volume (vph) 90 40 40 1055 25 50 25 770 635 130 405 40

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4

Lane Util. Factor 1.00 1.00 097  1.00 100 095 1.00 1.00 095

Frt 100 093 1.00 0.90 100 100 0.8 1.00 0.99

Flt Protected 095  1.00 095  1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1630 1587 3162 1544 1630 3260 1458 1630 3216

Flt Permitted 0.70  1.00 095  1.00 033 100 1.00 011 1.00

Satd. Flow (perm) 1205 1587 3162 1544 564 3260 1458 194 3216

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 100 44 44 1172 28 56 28 856 706 144 450 44

RTOR Reduction (vph) 0 32 0 0 35 0 0 0 514 0 6 0

Lane Group Flow (vph) 100 56 0 1172 49 0 28 856 192 144 488 0

Turn Type pm-+pt NA Prot NA pm-+pt NA Prot  pm+pt NA

Protected Phases 3 8 7 4 1 6 6 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 27.2 9.2 542 454 378 330 330 434 358

Effective Green, g () 26.4 8.8 53.8 450 370 326 326 426 354

Actuated g/C Ratio 022 0.07 045 0.38 031 027 027 036 0.29

Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 327 116 1417 579 212 885 396 155 948

v/s Ratio Prot 0.04 c0.04 c0.37  0.03 000 026 013 006 0.15

v/s Ratio Perm 0.02 0.04 c0.27

vlc Ratio 031 048 0.83 0.08 013 097 048 093 052

Uniform Delay, d1 398 534 290 242 372 432 367 498 352

Progression Factor 1.00 1.00 1.00 1.00 1.13 1.03 3.90 1.00 1.00

Incremental Delay, d2 0.4 2.3 5.7 0.3 02 196 32 510 2.0

Delay (s) 402 557 347 245 422 643 1460 1008  37.2

Level of Service D E C C D E F F D

Approach Delay (s) 47.4 34.0 100.2 515

Approach LOS D C F D

Intersection Summary

HCM 2000 Control Delay 66.4 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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Attachment 4
HCM Signalized Intersection Capacity Analysis

6: St Paul Highway & Bypass 5/11/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations e LI 4 'l

Volume (vph) 725 100 105 705 680 820

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Total Lost time (S) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 100 095 1.00 1.00

Frt 0.98 100 100 1.00 085

Flt Protected 0.96 095 100 1.00 1.00

Satd. Flow (prot) 3130 1630 3260 1716 1458

Flt Permitted 0.96 019 100 1.00 1.00

Satd. Flow (perm) 3130 334 3260 1716 1458

Peak-hour factor, PHF 090 090 090 09 090 0.90

Adj. Flow (vph) 806 111 117 783 756 911

RTOR Reduction (vph) 10 0 0 0 0 384

Lane Group Flow (vph) 907 0 117 783 756 527

Turn Type Prot pm-+pt NA NA  Perm

Protected Phases 3 1 6 2

Permitted Phases 6 2

Actuated Green, G (s) 37.1 749 749 669  66.9

Effective Green, g (s) 37.1 749 749 669  66.9

Actuated g/C Ratio 0.31 062 062 056 056

Clearance Time () 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 967 251 2034 956 812

v/s Ratio Prot c0.29 002 c024 c044

v/s Ratio Perm 0.27 0.36

vlc Ratio 0.94 047 038 079 065

Uniform Delay, d1 40.3 322 112 210 184

Progression Factor 1.00 0.65 0.78 0.56 2.79

Incremental Delay, d2 16.0 0.8 0.4 4.7 2.8

Delay (s) 56.3 21.7 91 165 541

Level of Service E C A B D

Approach Delay (s) 56.3 10.7  37.0

Approach LOS E B D

Intersection Summary

HCM 2000 Control Delay 35.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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Attachment 4

HCM Signalized Intersection Capacity Analysis

9: St Paul Highway & NE Wynooski Street 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 'l b 'l b T b T

Volume (vph) 75 0 135 50 0 35 300 700 25 40 515 225

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 45 45 45 45 45 45 45 45

Lane Util. Factor 1.00 1.00 1.00 100 100 1.00 1.00 1.00

Frt 1.00 085  1.00 085 1.00 1.00 1.00 0.9

Flt Protected 0.95 100 095 100 095 1.00 095  1.00

Satd. Flow (prot) 1630 1458 1630 1458 1630 1707 1630 1637

Flt Permitted 0.95 100 095 100 011  1.00 036  1.00

Satd. Flow (perm) 1630 1458 1630 1458 194 1707 621 1637

Peak-hour factor, PHF 090 095 09 09 09 095 090 090 095 095 090 0.90

Adj. Flow (vph) 83 0 150 53 0 37 333 778 26 42 572 250

RTOR Reduction (vph) 0 0 141 0 0 36 0 1 0 0 12 0

Lane Group Flow (vph) 83 0 9 53 0 1 333 803 0 42 810 0

Turn Type Prot Perm  pm+pt Perm  pm+pt NA pm-+pt NA

Protected Phases 3 7 1 6 5 2

Permitted Phases 8 4 4 6 2

Actuated Green, G (s) 8.0 8.0 6.4 32 9.8 889 68.6  64.7

Effective Green, g (s) 7.5 7.5 5.4 27 9.3 884 676 642

Actuated g/C Ratio 0.06 0.06 0.05 002 080 074 056 0.54

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 101 91 73 32 485 1257 378 875

v/s Ratio Prot c0.05 c0.02 c0.16 047 0.00 c0.49

v/s Ratio Perm 001 0.02 000 0.39 0.06

vlc Ratio 0.82 010 0.73 003 069 064 011 093

Uniform Delay, d1 55.6 53.1  56.3 574 270 7.9 123 257

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.71 0.62

Incremental Delay, d2 38.6 04 283 0.2 3.7 2.5 01 110

Delay (s) 94.2 534 845 576 307 104 88 269

Level of Service F D F E C B A C

Approach Delay (s) 68.0 735 16.3 26.0

Approach LOS E E B C

Intersection Summary

HCM 2000 Control Delay 27.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.5

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

1: St Paul Highway & E 2nd Street 5/11/2015
2 o o YT N N D N X R

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations 'l 'l T T

Volume (veh/h) 0 0 35 0 0 170 0 540 210 0 965 135

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 0 39 0 0 189 0 600 233 0 1072 150

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2053 1939 717 1903 1981 1147 1222 833
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2053 1939 717 1903 1981 1147 1222 833
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)

tF (s) 845 4.0 3.3 45 4.0 33 2.2 2.2
p0 queue free % 100 100 91 100 100 22 100 100
cM capacity (veh/h) 9 65 430 48 62 242 570 800
Direction, Lane # EB1 WB1 SE1 NWI1

Volume Total 39 189 833 1222

Volume Left 0 0 0 0

Volume Right 39 189 233 150

cSH 430 242 1700 1700

Volume to Capacity 009 078 049 0.72

Queue Length 95th (ft) 7 143 0 0

Control Delay (s) 142 579 0.0 0.0

Lane LOS B F

Approach Delay (s) 142 579 0.0 0.0

Approach LOS B F

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 83.0% ICU Level of Service E

Analysis Period (min) 15
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Attachment 4
HCM Signalized Intersection Capacity Analysis

2: Springbrook Road & E 2nd Street/E Fernwood Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i i b T b T

Volume (vph) 55 110 170 450 205 25 20 380 405 100 595 105

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 45 45 45 45 4.5 4.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00

Frt 0.93 0.99 1.00 092 1.00 0098

Flt Protected 0.99 0.97 095  1.00 095  1.00

Satd. Flow (prot) 1585 1652 1630 1583 1630 1677

Flt Permitted 0.84 0.55 009  1.00 009  1.00

Satd. Flow (perm) 1337 930 156 1583 150 1677

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 61 122 189 500 228 28 22 422 450 111 661 117

RTOR Reduction (vph) 0 31 0 0 1 0 0 32 0 0 5 0

Lane Group Flow (vph) 0 341 0 0 755 0 22 840 0 111 773 0

Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 61.0 61.0 470 446 50.2  46.2

Effective Green, g (s) 60.5 60.5 46.0 441 49.2 457

Actuated g/C Ratio 0.50 0.50 038 0.36 040 0.38

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 665 462 82 574 103 630

v/s Ratio Prot 0.00 ¢c0.53 c0.03  0.46

v/s Ratio Perm 0.26 c0.81 0.10 0.40

vlc Ratio 0.51 1.63 027  1.46 1.08 123

Uniform Delay, d1 20.6 30.5 305 388 381 379

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 05 295.1 1.3 2181 111.2 11538

Delay (s) 21.1 325.6 318 256.9 149.3 1537

Level of Service C F C F F F

Approach Delay (s) 21.1 325.6 251.3 153.2

Approach LOS C F F F

Intersection Summary

HCM 2000 Control Delay 211.2 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.55

Actuated Cycle Length (s) 121.6 Sum of lost time (s) 135

Intersection Capacity Utilization 130.9% ICU Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group
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Attachment 4

HCM Signalized Intersection Capacity Analysis

4. St Paul Highway & Industrial Parkway/Springbrook Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T . T LI 'l LI

Volume (vph) 90 40 40 1300 25 50 25 960 750 35 500 40

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4

Lane Util. Factor 1.00 1.00 097  1.00 100 095 1.00 1.00 095

Frt 100 093 1.00 0.90 100 100 0.8 1.00 0.99

Flt Protected 095  1.00 095  1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1630 1587 3162 1544 1630 3260 1458 1630 3224

Flt Permitted 0.70  1.00 095  1.00 028 100 1.00 011 1.00

Satd. Flow (perm) 1205 1587 3162 1544 486 3260 1458 184 3224

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 100 44 44 1444 28 56 28 1067 833 39 556 44

RTOR Reduction (vph) 0 32 0 0 36 0 0 0 558 0 5 0

Lane Group Flow (vph) 100 56 0 1444 48 0 28 1067 275 39 595 0

Turn Type pm-+pt NA Prot NA pm-+pt NA Prot  pm+pt NA

Protected Phases 3 8 7 4 1 6 6 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 27.2 9.2 524 436 448 400 40.0 400 376

Effective Green, g () 26.4 8.8 520 432 440 396 396 392 372

Actuated g/C Ratio 022 0.07 043 0.36 037 033 033 033 031

Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 327 116 1370 555 220 1075 481 84 999

v/s Ratio Prot 0.04 c0.04 c0.46  0.03 c0.00 ¢0.33 019 c001 0.8

v/s Ratio Perm 0.02 0.04 0.14

vlc Ratio 031 048 1.05 0.09 013 099 057 046 0.60

Uniform Delay, d1 398 534 340 254 345 401 332 547 350

Progression Factor 1.00 1.00 1.00 1.00 1.33 1.18 5.24 1.00 1.00

Incremental Delay, d2 0.4 2.3 39.9 0.3 01 194 2.9 2.9 2.6

Delay (s) 402 557 739 257 460 665 1767 576 377

Level of Service D E E C D E F E D

Approach Delay (s) 47.4 71.3 113.9 38.9

Approach LOS D E F D

Intersection Summary

HCM 2000 Control Delay 84.6 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6

Intersection Capacity Utilization 85.8% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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Attachment 4

HCM Signalized Intersection Capacity Analysis

6: St Paul Highway & Bypass/NE Wilsonville Road 5/11/2015
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations . 'l b 'l LI b 4 'l
Volume (vph) 765 0 60 50 0 265 70 705 25 305 680 855
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 4.0 45 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 100 100 095 100 100 1.00
Frt 1.00 085  1.00 085 1.00 0.99 100 100 0.85
Flt Protected 0.95 100 095 100 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3162 1458 1630 1458 1630 3243 1630 1716 1458
Flt Permitted 0.95 100 095 100 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3162 1458 1630 1458 1630 3243 1630 1716 1458
Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90
Adj. Flow (vph) 850 0 67 56 0 294 78 783 28 339 756 950
RTOR Reduction (vph) 0 0 63 0 0 33 0 2 0 0 0 39
Lane Group Flow (vph) 850 0 4 56 0 261 78 809 0 339 756 911
Turn Type Prot Over Prot Over Prot NA Prot NA pm+ov
Protected Phases 3 1 7 5 1 6 5 2 3
Permitted Phases 2
Actuated Green, G (s) 34.8 80 3438 320 80 412 320 652 100.0
Effective Green, g () 34.8 75 348 320 80 412 320 652 100.0
Actuated g/C Ratio 0.29 006 0.29 027 007 034 027 054 083
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 916 91 472 388 108 1113 434 932 1263
v/s Ratio Prot c0.27 0.00 0.03 018 0.05 025 c0.21 c044 021
v/s Ratio Perm 0.42
vlc Ratio 0.93 005 0.12 067 072 073 078 081 0.72
Uniform Delay, d1 41.4 529 313 393 549 345 408 224 4.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.74 0.59 3.67
Incremental Delay, d2 15.1 0.2 0.1 9.0 199 4.2 6.0 34 0.8
Delay (s) 56.4 530 314 483 748  38.6 36.2 167 162
Level of Service E D C D E D D B B
Approach Delay (s) 56.2 45.6 41.8 19.7
Approach LOS E D D B
Intersection Summary
HCM 2000 Control Delay 345 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Newberg Bypass Review - No Throughs-2nd (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4
HCM Unsignalized Intersection Capacity Analysis

9: St Paul Highway & NE Wynooski Street 5/21/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b 'l b 4 T

Volume (veh/h) 75 135 300 725 565 225

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 83 150 333 806 628 250

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type TWLTL  None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2225 753 628

vCl1, stage 1 conf vol 753

vC2, stage 2 conf vol 1472

vCu, unblocked vol 2225 753 628

tC, single () 6.4 6.2 4.1

tC, 2 stage (S) 5.4

tF (s) 35 33 2.2

p0 queue free % 35 63 65

cM capacity (veh/h) 129 410 954

Direction, Lane # EB1 NB1 NB2 SBl1

Volume Total 233 333 806 878

Volume Left 83 333 0 0

Volume Right 150 0 0 250

cSH 361 954 1700 1700

Volume to Capacity 065 035 047 052

Queue Length 95th (ft) 108 39 0 0

Control Delay (s) 384 108 0.0 0.0

Lane LOS E B

Approach Delay (s) 384 3.2 0.0

Approach LOS E

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 81.0% ICU Level of Service

Analysis Period (min) 15
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Attachment 4

HCM Unsignalized Intersection Capacity Analysis

1: St Paul Highway & E 2nd Street 5/11/2015
2 o o YT N N D N X R

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations 'l 'l T T

Volume (veh/h) 0 0 35 0 0 170 0 540 210 0 965 60

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 0 39 0 0 189 0 600 233 0 1072 67

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2011 1856 717 1861 1939 1106 1139 833
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2011 1856 717 1861 1939 1106 1139 833
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)

tF (s) 845 4.0 3.3 45 4.0 33 2.2 2.2
p0 queue free % 100 100 91 100 100 26 100 100
cM capacity (veh/h) 12 74 430 51 65 256 613 800
Direction, Lane # EB1 WB1 SE1 NWI1

Volume Total 39 189 833 1139

Volume Left 0 0 0 0

Volume Right 39 189 233 67

cSH 430 256 1700 1700

Volume to Capacity 0.09 074 049 0.67

Queue Length 95th (ft) 7 130 0 0

Control Delay (s) 142 503 0.0 0.0

Lane LOS B F

Approach Delay (s) 142 503 0.0 0.0

Approach LOS B F

Intersection Summary

Average Delay 4.6

Intersection Capacity Utilization 78.0% ICU Level of Service D

Analysis Period (min) 15

Newberg Bypass Review - No Throughs-Fernwood (2035) 4/30/2015 PM Peak Hour Synchro 8 Report

Page 1



Attachment 4
HCM Signalized Intersection Capacity Analysis

2: Springbrook Road & E 2nd Street/E Fernwood Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i i b T b T

Volume (vph) 55 110 95 485 205 25 20 380 445 100 595 105

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 45 45 45 45 4.5 4.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00

Frt 0.95 1.00 1.00 092 1.00 0098

Flt Protected 0.99 0.97 095  1.00 095  1.00

Satd. Flow (prot) 1614 1652 1630 1577 1630 1677

Flt Permitted 0.81 0.59 009  1.00 0.08  1.00

Satd. Flow (perm) 1315 1015 149 1577 144 1677

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 61 122 106 539 228 28 22 422 494 111 661 117

RTOR Reduction (vph) 0 18 0 0 1 0 0 35 0 0 5 0

Lane Group Flow (vph) 0 271 0 0 794 0 22 881 0 111 773 0

Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 59.0 59.0 49.0  46.6 522 482

Effective Green, g (s) 58.5 58.5 48.0  46.1 512 477

Actuated g/C Ratio 0.48 0.48 039 0.38 042 0.39

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 632 488 81 597 103 657

v/s Ratio Prot 0.00 c0.56 c0.03  0.46

v/s Ratio Perm 0.21 c0.78 0.10 0.42

vlc Ratio 0.43 1.63 027 148 1.08 118

Uniform Delay, d1 20.6 315 300 378 372 369

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 2914 13 2232 111.2 9438

Delay (s) 21.0 323.0 313 2610 1484 1318

Level of Service C F C F F F

Approach Delay (s) 21.0 323.0 255.6 133.9

Approach LOS C F F F

Intersection Summary

HCM 2000 Control Delay 2135 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.54

Actuated Cycle Length (s) 121.6 Sum of lost time (s) 135

Intersection Capacity Utilization 130.7% ICU Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group
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Attachment 4

HCM Signalized Intersection Capacity Analysis

4. St Paul Highway & Industrial Parkway/Springbrook Road 5/11/2015
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b T . T LI 'l LI

Volume (vph) 90 40 40 1260 25 50 25 885 790 35 500 40

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4

Lane Util. Factor 1.00 1.00 097  1.00 100 095 1.00 1.00 095

Frt 100 093 1.00 0.90 100 100 0.8 1.00 0.99

Flt Protected 095  1.00 095  1.00 095 100 1.00 095 1.00

Satd. Flow (prot) 1630 1587 3162 1544 1630 3260 1458 1630 3224

Flt Permitted 0.70  1.00 095  1.00 028 100 1.00 011 1.00

Satd. Flow (perm) 1205 1587 3162 1544 476 3260 1458 190 3224

Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90

Adj. Flow (vph) 100 44 44 1400 28 56 28 983 878 39 556 44

RTOR Reduction (vph) 0 32 0 0 35 0 0 0 596 0 5 0

Lane Group Flow (vph) 100 56 0 1400 49 0 28 983 282 39 595 0

Turn Type pm-+pt NA Prot NA pm-+pt NA Prot  pm+pt NA

Protected Phases 3 8 7 4 1 6 6 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 27.2 9.2 53.4 446 438 390 390 390 366

Effective Green, g () 26.4 8.8 53.0 442 430 386 386 382 362

Actuated g/C Ratio 022 0.07 044 037 036 032 032 032 030

Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Lane Grp Cap (vph) 327 116 1396 568 212 1048 468 84 972

v/s Ratio Prot 0.04 c0.04 c0.44  0.03 c0.00 ¢0.30 019 c001 0.8

v/s Ratio Perm 0.02 0.04 0.14

vlc Ratio 031 048 1.00 0.09 013 094 060 046 0.1

Uniform Delay, d1 398 534 335 247 354 395 343 530 359

Progression Factor 1.00 1.00 1.00 1.00 1.32 1.17 6.00 1.00 1.00

Incremental Delay, d2 0.4 2.3 24.8 0.3 01 115 3.6 2.9 2.9

Delay (s) 402 557 583  25.0 468 576 2092 559 388

Level of Service D E E C D E F E D

Approach Delay (s) 47.4 56.4 127.9 39.8

Approach LOS D E F D

Intersection Summary

HCM 2000 Control Delay 85.6 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6

Intersection Capacity Utilization 84.6% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Newberg Bypass Review - No Throughs-Fernwood (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

6: St Paul Highway & Bypass/NE Wilsonville Road 5/11/2015
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations . 'l b 'l LI b 4 'l
Volume (vph) 765 0 60 50 0 230 70 705 25 265 680 855
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 4.0 45 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 100 100 095 100 100 1.00
Frt 1.00 085  1.00 085 1.00 0.99 100 100 0.85
Flt Protected 0.95 100 095 100 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3162 1458 1630 1458 1630 3243 1630 1716 1458
Flt Permitted 0.95 100 095 100 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3162 1458 1630 1458 1630 3243 1630 1716 1458
Peak-hour factor, PHF 090 090 09 09 09 090 090 090 090 090 090 0.90
Adj. Flow (vph) 850 0 67 56 0 256 78 783 28 294 756 950
RTOR Reduction (vph) 0 0 63 0 0 34 0 2 0 0 0 39
Lane Group Flow (vph) 850 0 4 56 0 222 78 809 0 294 756 911
Turn Type Prot Over Prot Over Prot NA Prot NA pm+ov
Protected Phases 3 1 7 5 1 6 5 2 3
Permitted Phases 2
Actuated Green, G (s) 34.8 80 3438 29.0 80 442 29.0 652 100.0
Effective Green, g () 34.8 75 348 29.0 80 442 29.0 652 100.0
Actuated g/C Ratio 0.29 006 0.29 024 0.07 037 024 054 083
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 916 91 472 352 108 1194 393 932 1263
v/s Ratio Prot c0.27 0.00 0.03 015 005 025 c0.18 c0.44 0.21
v/s Ratio Perm 0.42
vlc Ratio 0.93 005 0.12 063 072 068 075 081 0.72
Uniform Delay, d1 41.4 529 313 407 549 319 421 224 4.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.77 0.63 3.41
Incremental Delay, d2 15.1 0.2 0.1 83 199 31 6.2 3.8 0.9
Delay (s) 56.4 530 314 490 748 350 386 179 152
Level of Service E D C D E D D B B
Approach Delay (s) 56.2 45.8 38.5 19.6
Approach LOS E D D B
Intersection Summary
HCM 2000 Control Delay 338 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Newberg Bypass Review - No Throughs-Fernwood (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis

9: St Paul Highway & NE Wynooski Street 5/11/2015
2 N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b 'l b 4 T

Volume (veh/h) 75 135 300 725 565 225

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 83 150 333 806 628 250

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10

Median type TWLTL  None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2225 753 628

vCl1, stage 1 conf vol 753

vC2, stage 2 conf vol 1472

vCu, unblocked vol 2225 753 628

tC, single () 6.4 6.2 4.1

tC, 2 stage (S) 5.4

tF (s) 35 33 2.2

p0 queue free % 35 63 65

cM capacity (veh/h) 129 410 954

Direction, Lane # EB1 NB1 NB2 SBl1

Volume Total 233 333 806 878

Volume Left 83 333 0 0

Volume Right 150 0 0 250

cSH 361 954 1700 1700

Volume to Capacity 065 035 047 052

Queue Length 95th (ft) 108 39 0 0

Control Delay (s) 384 108 0.0 0.0

Lane LOS E B

Approach Delay (s) 384 3.2 0.0

Approach LOS E

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 81.0% ICU Level of Service

Analysis Period (min) 15

Newberg Bypass Review - No Throughs-Fernwood (2035) 4/30/2015 PM Peak Hour Synchro 8 Report
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Attachment 4

Average Daily Traffic Forecast

The ADT forecasts for 2016 at key locations along Oregon 99W, Oregon 219, and Phase 1
are shown in Table 12.

Table 12. Summary of 2011, 2016 and 2035 ADT Forecasts

ADT (In thousands of vehicles per day)

%

Change % Change
2016 2016 in 2016 2035 2035 in 2035
Existing No Phase with No with with
Location Volume (2011)  Build 1 Phase 1 Build  Phase 1 Phase 1

Oregon 99W
cast of Rex 39 43 44 0 60 60 0
East of
Springbrook 39 41 40 -4 53 50.0 -5
Road
East of College 46 48 39 -20 57 51 10
Street
North of Fox 23 29 18 37 38 27 28
Farm Road
East of 5th
Street in 26 32 19 -41 46 29 -36
Dundee
South of
Bypass Ramp 24 30 30 0 40 40 0
Terminal
Oregon 219
South of
Springbrook 14.1 16 28 +82 22 35 +55
Road
Bypass
Phase 1 N/A N/A 16 N/A N/A 20 N/A

Source: Phase 1 Technical Report Addendum (Appendix B).
N/A = Not Applicable.

Under the No Build Alternative, 2016 ADT within the project area is forecast to range from
29,000 to 48,000 vehicles on Oregon 99W, and about 16,000 on Oregon 219. Without Phase
1, ADT is projected to increase by 5 to 25 percent on Oregon 99W and by about 10 percent
on Oregon 219 as compared to 2011. In many locations, the demand on Oregon 99W would
exceed its capacity. As a result, more traffic will use the local street system for alternate
routes, adversely affecting traffic mobility on local streets.

Phase 1 is forecast to have 2016 ADT of 16,000 vehicles. Compared to the No Build
Alternative, Phase 1 is forecast to reduce traffic levels on Oregon 99W between Providence
Drive in Newberg to south of Dundee. In 2016, these reductions will range from 1,500 to
13,000 vehicles per day. Traffic levels for Phase 1 will increase over the No Build Alternative
in 2016 on Oregon 219 north of Wynooski Road. This is due to the additional travel demand

Newberg Dundee Bypass
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Transportation Technical Memorandum

47



48

Attachment 4

by motorists desiring to access Phase 1 at the Oregon 219 intersection (the east end of
Phase 1).

Phase 1 will decrease ADT in downtown Dundee (East of 5th Street) by about 40 percent and
in downtown Newberg (East of College Street) by 20 percent in the opening year (see Table
12). This decrease will reduce vehicle congestion, ease access to properties along Oregon
99W, and allow for more vibrant and pedestrian-friendly redevelopment in the downtowns.

In 2035, Phase 1 is forecast to have an ADT of 20,000 vehicles (see Table 12). Phase 1 is
predicted to reduce traffic levels on Oregon 99W between Providence Drive in Newberg and
south of Dundee by 3,000 to 17,000 vehicles per day as compared to the No Build Alternative
in 2035. Traffic levels for Phase 1 will increase on Oregon 219 north of Wynooski Road due
to motorists desiring to access Phase 1 at the Oregon 219 Intersection. In 2035, Phase 1 will
decrease ADT in downtown Dundee by about 35 percent and in downtown Newberg by 10
percent in 2035 as compared to the No Build Alternative (see Table 12).

Intersection Operations in 2016

The performance of study intersections was assessed based on whether the intersection will
be “project impacted” or “non-project impacted” by Phase 1. The project-impacted
intersections include the Phase 1 intersections on Oregon 219 in Newberg, on Oregon 99W
south of Dundee, and the Springbrook Road/Oregon 219 intersection in Newberg. Widening
Oregon 219 between the new intersection and Springbrook Road will be part of Phase 1.
Because it will be substantially reconstructed as part of the widening and was included in the
Tier 2 DEIS footprint, ODOT considers the Springbrook Road/Oregon 219 intersection to be
project impacted. The project-impacted intersections are subject to the mobility standards
outlined in ODOT’s HDM based on demand in 2016. See Appendix B for more detail.

ODOT commits to implementing traffic improvement measures associated with Phase 1
based on forecast 2016 opening-year demand. These measures will bring non-project-
impacted intersections up to or better than the level of operational performance expected with
the No Build Alternative.

The weekday p.m. peak-hour intersection operations for all study intersections were
evaluated under Phase 1 and the No Build Alternative for 2016 and 2035. The forecast
operations were compared with relevant standards depending on whether the intersection will
be project- or non-project-impacted by Phase 1 (see Table 13).

The 2016 results (termed Phase 1 — Unimproved in Table 13) were used by ODOT to
determine traffic improvement measures to be included with Phase 1.

Table 13. Intersections Not Meeting Standards with Phase 1 in 2016

2016
Performance Phase 1 - Phase 1 -
Intersection Standard No Build Unimproved Improved
Project-Impacted Locations
Bypass/Oregon 219 0.65 - 0.64 0.60
gcr)z%on 219/ Springbrook 0.80 052 0.96 0.62
Non-Project-Impacted Locations
Oregon 99W
Providence Drive 0.70 0.79 0.79 0.79
Newberg Dundee Bypass

Tier 2 Final
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Table 13. Intersections Not Meeting Standards with Phase 1 in 2016

2016
Performance Phase 1 - Phase 1 -
Intersection Standard No Build Unimproved Improved
Brutscher Street 0.75 0.90 0.82 0.82
Springbrook Street 0.75 0.90 0.86 0.84
Elliott Street 0.80 0.75 0.82° 0.76
Villa Road 0.80 0.81 0.73 0.77
College Street (north) 0.90 0.79 0.72 0.72
Oregon 219
2nd Street 0.80 0.51 >2.0° 0.19
Wynooski Road 0.80 0.88 0.98* 0.74
Key Local Intersections
Springbraok Stroet/ 0.90 0.70 >2.0* 0.63
\é\gﬁsgg’:&ifgﬁi/et 0.90 0.73 1.42 Removed
Elliott Street/Hayes Street 0.90 0.29 0.47 0.09
Elliott Street/2nd Street 0.90 0.07 1.12 0.52
gguatcsjcher Street/Fernwood 0.90 0.31 0.32 0.31
Oregon 219
2nd Street 0.80 0.51 >2.0° 0.19
Wynooski Road 0.80 0.88 0.98° 0.74

Source: Phase 1 Technical Report Addendum (Appendix B).

a  With Phase 1 in place without mitigation, intersection operates worse than for the No Build Alternative and does not meet
relevant standard.

In 2016, if left unimproved, the following non-project-impacted intersections will operate at a
level worse than the No Build Alternative (see Table 13). The improvement measures that
ODOT will implement with Phase 1 to achieve No Build or better conditions are discussed in
detail under Phase 1 of the Mitigation Measures section. A brief summary is provided below.

= Oregon 99W/Springbrook Road — Construct second westbound left turn and second
southbound receiving lane on Springbrook Road.

= Oregon 219/Springbrook Road — Construct second westbound left turn lane, second
southbound through lane, and second northbound through lane.

= Springbrook Road/Fernwood Road — Signalize intersection.
= 2nd Street/Oregon 219 — Convert 2nd Street to right-in/right-out.
= Oregon 219/Wynooski Road — Construct eastbound right-turn lane.

= Wilsonville Road/Springbrook Road — Construct a cul-de-sac on Wilsonville Road south
of Springbrook Road.

Newberg Dundee Bypass 49
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The Elliott Street/2nd Street and Elliott Street/Oregon 99W intersections will operate better
than they would have for the No Build Alternative following the conversion of the 2nd
Street/Oregon 219 intersection to right-in/right-out. With the 2nd Street/Oregon 219
intersection restricted to right-in/right-out, traffic will travel between Oregon 99W and Phase 1
via Springbrook Road, rather than on Elliott Street. As a result, these two intersections on
Elliott Street will meet OHP and city standards and will not require improvement measures in
2016 with Phase 1. At the same time, the Springbrook/Oregon 99W intersection will operate
worse than it would have for the No Build Alternative if the Bypass-oriented traffic primarily
uses the Springbrook Road corridor. As a result, traffic improvement measures are needed at
the Springbrook Road/Oregon 99W intersection as a result of Phase 1.

Table 13 shows two non-project-impacted intersections that are forecast to not meet
performance standards in 2016 with Phase 1 that will operate at or better than they would
have under No Build Alternative conditions. These include Oregon 99W at Providence Drive
and Oregon 99W at Brutscher Street. Because the two intersections will operate better than
they would have for the No Build Alternative in 2016, they will not require improvement
measures.

The improvement measures for intersections not meeting Phase 1 standards in the opening
year (i.e., not meeting performance standards and operating worse than they would have for
the No Build Alternative) are described under Phase 1 of the Mitigation Measures section.

Intersection Operations in 2035

The No Build and Preferred Alternatives section at the beginning of the Environmental
Consequences section provides a summary of traffic conditions in 2035 under the No Build
Alternative and under the Preferred Alternative. In contrast, this section provides a summary
of the sensitivity analysis that ODOT performed to document what traffic conditions would be
like in 2035 if only Phase 1 is constructed by 2035, compared to the No Build Alternative.
This sensitivity analysis should be understood within the context that ODOT is continuing to
propose that the full build-out of the Preferred Alternative will be completed by 2035.

In 2035, with only Phase 1 in place, Oregon 219 and other East Newberg roadways (south of
Oregon 99W) will experience high levels of congestion, and many study intersections will
exceed a v/c ratio of 1.0. This will make it much more difficult for travelers to reach the east
end of Phase 1, thereby reducing the number of travelers over time.

In 2035, many of the East Newberg intersections will operate over capacity with just Phase 1
in place (see Table 14).

Completion of the full build-out of the Preferred Alternative will avoid these impacts. However,
if only Phase 1 were to be constructed by 2035, the following improvement measures could
be needed for the project-impacted intersections to meet HDM standards in 2035:

= Phase 1/Oregon 219 intersection — Add a third eastbound left turn lane off of Phase 1
and a third northbound through lane on Oregon 219.

= Oregon 219/Springbrook Road intersection — Add a third northbound through lane on
Oregon 219 and a third westbound left turn lane on Springbrook Road.

= Oregon 219 — Widen to three through lanes in each direction between Springbrook Road
and the Phase 1 intersection.

= Oregon 99W intersection south of Dundee — Convert to an interchange.

Rather than implementing these improvement measures, ODOT intends to construct the
Preferred Alternative, in part because these measures are not feasible or appropriate. For
example, the addition of triple left turn lanes at the Phase 1 intersection on Oregon 219, and

Newberg Dundee Bypass
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the Springbrook Road intersection on Oregon 219 is neither feasible nor appropriate given
the context of the community. To date, no triple left turns have been constructed in Oregon.
Further, as shown in Table 14, both intersections are anticipated to operate below capacity.
Completion of the Preferred Alternative will eliminate the need for these improvements.
Therefore, ODOT will not implement further improvement measures beyond those identified
for opening year 2016.

Table 14. Intersections Not Meeting Standards with Phase 1 in 2035

Performance 2035
Intersection Standard No Build Phase 1
Project-Impacted Locations
Bypass/Oregon 219 0.65 - 0.78
Oregon 219/ Springbrook Road 0.80 0.84 0.82
Non-Project-Impacted Locations
Oregon 99W
Providence Drive 0.70 1.4 1.6°
Brutscher Street 0.75 1.2 1.1
Springbrook Street 0.75 1.2 1.2
Elliott Street 0.80 1.04 1.12
Villa Road 0.80 0.95 0.96°
College Street (north) 0.90 0.95 0.97%
Oregon 219
2nd Street 0.80 >2.0 0.28
Wynooski Road 0.80 >2.0 >2.0°
Key Local Intersections
ponte o
Elliott Street/2nd Street 0.90 1.03 1.12
Brutscher Street/Fernwood Road 0.90 1.6 >2.0°

Source: Phase 1 Technical Report Addendum (Appendix B).

a  With Phase 1 in place without mitigation, intersection operates worse than for the No Build Alternative and does not meet
relevant standard.

Construction Impacts

There are no construction traffic impacts with Phase 1 that will be different from those
described for the Preferred Alternative, with the exception of the amount of excavation and
soil disposal that will be required. Construction of Phase 1 will generate less than 181,700 cy
of soil that will require off-site disposal, and it will result in fewer than 18,000 truck trips on
local roads and arterials.

Newberg Dundee Bypass 51
Tier 2 Final
Transportation Technical Memorandum



Attachment 4

PRELMIKARY COY
STATE OF OREGON " _ et
INDEX OF SHEETS T =

— T DEPARTMENT OF TRANSPORTATION
! Titie Shosl PLANS FOR PROPOSED PROJECT
1A, 1A=2, J1A=3| Index OF Sheefs Cont. & Std. Drg. Nos.
1B Sheat Layout GRADING, PAVING, SIGNING, SIGNALS

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)

HILLSBORO-SILVERTON, PACIFIC HIGHWAY WEST, & SALMON RIVERHWYS. %~ .=~ ..

YAMHILL COUNTY P
BEGINNING OF PROJECT DECEMBER 201 5__\ _ _ _ g 55 e agon By Seeon
STA. "N" 769+95 (M.P. 21.84) 7 ' 7 TGEeds | T——A DA S o
E 8 = Lo '2’».‘?1‘{&'u"‘iéu"',‘é‘;“‘.'."mn"z‘:‘}"-'-;a{?"

)

END OF PROJECT

15 PSP SRS
STA. "N"786+54 (M.P. 22.16)

LET'S ALL &

+  WORK TOGETHER
"’5:4 TO MAKE THIS 'f‘;‘
& 0B SAFE ¥

PSS ISP I

PROJECT SITE
STA. "LS" 720+30 (M.P. 21.20)

“N
Dun

OREGON TRANSPORTATION COMMISSION

L " 'I;:':'ldi ol.c;:"run (L::ATSSID‘I
STA. "B" 30+38 (M.P. 21.14) ard Frotemeyer  comliaioea

Toammy Bonay [ A
Matthaw L, Gorrett  DIRECTOR OF TRaNSAORTATION

BEGINNING OF PROJECT
BEGINNING OF PROJECT
STA. "A3b" 24+82.4 (M.P. 59.63)

END OF PROJECT _ W RAALL
STA. "A3b"26+80.70 (M.P. 59.67) ' e

These plans were developed using ODOT design slandards.
Exceptions lo these standards, il any, have been submitted
and approved by the ODOT Chief Engineer or thelr delegated
authority.

By:

Signature & date

Michoel T.Long = R2 Tech Cenler Manager
Print name and title

END OF PROJECT
STA. "B"85+72 (M.P. 22.19)

Caoncurrence by ODOT Chief Engineer

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)

HILLSBORO-SILVERTON, PACIFIC HWY WEST, &
SALMON RIVER HWYS.

) ¥ AN COUNTY
To 3 Su R. 2 W, WM, =

FEDERAL HIGHWAY PROECT HUMBER | SHEET

ND,
DREGON
m DIVISION STATE 1




Attachment 4

“IP” LINE

E. 9TH 5T,

INDUSTRIAL PARKWAY

T. 38, R. 2w, W.M.

NEWBERG G yor26r CR
1a1926” CF: R*‘wg?g*sf"
gt ve B _?7:00 23°19'57" ?s} g2.59
5t \;:m\'\“g/ \\ 59° g
N>
/-‘b - \\
. \ =2 =
\ 50t ] =
J} B g —— = Bich —_—
\
E/IL,;’:" & . G =
i
or My \
5“'/
P == s 8g1701" £
¥ - ] ]
% < SPRINGBROOK RD.
0 &
v E wrm———— 1
wadt 0 e eeapi
W 65 > /" B e srl]
& ol gl
S0 @ e rimass b Eatilet Al
= B L & K 5
} : *
i 3
-'/;; = g
s aa? " b
% % 8 & .3:;3 “SB” LE.INE
B - -] iConst, g}
S = » F
NN . w61 “C” LINE
/\’ o B\ 5 ¥ @ a5t RW €2
£ -
PN T R\ w
L A Y
Ty =
it :
& gy
b, U
!
5 wE
5 L4
i i'é,?
3 : e
5 2 ! OREGON DEPARTMENT OF TRANSPORTATION
i
1
€1 ol 5] el REGION 2 TECH CENTER
ngey kI
L' 68°Cl £l edl. \ [ OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
\ (SPRINGBROOK RD)
; A HILLSBORO-S|LVERTON, PACIFIC HWY WEST, &
) SALMON RIVER HWYS.
...................... 'HSC{! LINE YAMHILL COUNTY
(Const. €) Design Tean Leader - Corol Cortwright
Designed By Jarry Roserblod
" |NE Droftec By = Jerry Rosenbiod
R ) e
— e r— ALIGNMENT 5
RENEWS: 12-31-2016




Attachment 4

“SB” LINE

Const. €)

“C” LINE N
RW E) i
)

Sec. 21, T. 35, R.2W, W.M.
NEWBERG

& 0%1‘

i
1!

g
19°00°00" C.L.
R=301.5582"
Ta 89°5113%
T 30009 A

56
19°05'55" C.L
R=300.000°

'/
4
L
Ta 89°5p 14
T 299.237

“S0” LINE

(RW €)

%% “D* LINE

(Extg. €1

PRELIMINARY COPY
IWFORMATION ONLY

H OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 12-31-2016

REGION 2 TECH CENTER

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
HILLSBORO-SIL VERTON, PACIFIC HWY WEST, &

FAMHILL COUNTY

Design Teom Leader - Corol Cortwrignt
Dosigned By = Jerry Mosenblod
Draftec By - Jerry Rosentiod

ALIGNMENT




Attachment 4

Sec. 21, T. 38, R.2W, W.M.
NEWBERG INFERUATION GHLY

o A gk
~ “SB” LINE 8
(Const. &) X
o t
: :
H
2
- Ea= ——— \
& SPRINGBROOK RD. 3
N 151457 € : i
I | L L | | L 1 :
T i ] T l .8 i | |
ki -
&5 R ¥ 2 &
= . 3 ] o 3 3
TIT TS s T T § ] i o e [ e s e T S SRS R S s
| . AR A e ek A M S Sl e e R SR S s T i e e e e R SR R e T B S, 2
e T e b 8 e Homm =g el i 3 s il N ==
""j / : : ; ; ! : 1 Permanent Cosement = Highweay Right of Way Purpcses
H |V e Eosemant - gy # % * 1
e T o S { RS BN o8, e
L i e X - g 5
s - o m”‘é}zmr mm.nggwma‘ﬁ&
§ g s 1 Parmonsnt Egsement = Skoas. Woler, Gas, Eleciric T 3
] : i ond Commumlcalion Servics Lises, Fistures and Focities i [ i
H = w
]
S ! ?
] 1
I gp |
[ |
. ol -
[ 1 T =
158 l
1 ga | I
| e )
i I
l OREGON DEPARTMENT OF TRANSPORTATION
“S0” LINE—"

(RW € REGION 2 TECH CENTER

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGEROOK RD)
HILLSBORO-SILVERTON, BACIEIC HWY WEST. &

FAMHILL COUNTY

Dasign Toom Looder - Corol Corteright
Designed By = Jerry Rosenbiod
Draftag By - Jerry Fosenbicd

ALIGNMENT

RENEWS: 12-31-2016 5




Attachment 4

Sec. 21, T. 35, R.2W, WM.

PRELIMINARY COPY
NEWBERG ISTORMATION OWLY
1 g:’#.‘?’.‘f" CL.
| = S00.000° 0 I
3| a7d 34250+ 50" LINE
A B Rrslagsy (RW €)
My RW Purposss (/i
ok D “swiv0r0000 . z ——
5 1 a;}s i " i = Swl LINE
$ : ;il i 1 H o 4 (Sound wail str, no, 22346) L}l
i 3 %
b ! i/ ! § S S w L o
+ | & = ~
= k HER R S 3 wm T
] il
8/ /AN illg B o 2 3
5’2 1 1 I m [~
e g o L] . . “Swi”
: A e e i T e e e e NI e T qmmmmmmmmmmmmmfmmmmmmmo oo e ol o
i Pgielgalen i ; + 1 X
\ i P 2
] lo . 1
! ! | 1 ! 1 | il
! SPRINGERUUR RO |
T T T T T T i
& 2
B B

Td 2261+42 .85.
—

“SB* LINE —

(Const &)

Permonest Eqsemenl < Highway RIght of Way Purpesss

Fermanent Easement = Swoes. Woler, Cow, ENectric
ond Communicalion Service Lings. Firiwes and Facilities

— = E—

‘ OREGON DEPARTMENT OF TRANSPORTATION

REGION 2 TECH CENTER

OR16: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
HILLSBORO-SILVERTON, PACIFIC HWY WEST, &
SALMO ¥s.

MON RIVER HW
YAMMILL COUNTY

Design Teom Leoder - Corol Cortwright
Oesigned By - Jorry Rosenbiod
Draftec By - Jerry Rosansicd

ALIGNMENT

RENEWS: 12-31-2016 6




Attachment 4

Sec. 21, T. 35, R.2wW, WM.

NEWBERG MFORMATION DMLY
S 31 “E” LINE
g 2 i
‘Swil” LINE 3§ . 5
{Sound wall str. no, 22346 {3 i,_ (7
3 w 2 s
1. & 50" LINE & K
ey pi 3
o~ -
- “Sw2” LINE RAW € : o
| (Sound wall sir, no, 22347) ﬁ
&
# Temporory £ = work Ared
___________ ) e e e e ) ettt
: g - ! : ' = i
e; g e Diteh _— Diteh E— e Diten — Direhy ——— ——— Ditch w1
1 | || SPRINGBROOK RD. | 1 L
T T T T T
— + . 1
S i — oiteh — —— Dixch —— Ditgh _— Direh —— — g
5 3 3 & '
T T i e e e e D e T e e s Eerind mies e e e | TR R ) (i
———————————————— S X X i N
/ ‘\.\\\ : ?ﬂmmﬂ! = Wighway Right 1 1 l :
i s L. .
| F- “F* 00+05.50 var &
] “SB" 34+0062 4
-% 4 IOn, ¥ g
o NGB LINE pemesns oo - s 3
!‘Cmsr_ E] Elnctric ond Communicofion Service Lines, Flaturss ond Fotifities
“F” LINE
- 00+ 4 __._z_...——-—
=) I OREGON DEPARTMENT OF TRANSPORTATION
(]
8 REGION 2 TECH CENTER
=
& OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
s (SPRINGBROOK RD)
5 HILLSBORD-SILVERTON, PACIFIC HWY WEST, &
g SALMON RIVER HWYS.
MATCH LINE D YAMMILL COUNTY

SEE SHEET 7E

RENEWS: 12-31-2016

Dezign Team Leader - Corol Corteright

Dasigned By - Jerry Rosantiod
Drafted By - Jerry Rosertiod
SHEET
L
ALIGNMENT 7




Attachment 4

YL 135 335

Sec. 16, T. 35, R.2W, W.M.

NEWBERG
5
w
{
8
=
-
L = . B
—_— 7 g FERNWOOD R
| =70 seringwront ha. Sggo0421E e ,
=
m —
|——— Ditch
o FIOT S T -
- ¢
{
g
i
g
N £
Regulated Work Area
Shown Thus:
@—pt—>+ | BV Wea € AR Tt
Existing Wetland Sites
Shown Thus:
Table
Fence Layout
(&) |~ 6+a70 | 378 |Ae.
“F* 64425 | 266 (R Existing Wetiond
No Work Area
(©) | 6+342 | 2100 |Ar. ;
E
@)|F*6+110 | 210 |Ae.
©)|F" 6115 |28 |Ar
(F)|F re297 |2790° |At. ®
Const, asphall conc. approach
(©)|"F~ 7+64.1 |250.4' |A. (Eor ogloils see shis o83} ! OREGON DEPARTMENT OF TRANSPORTATION
= g S (See drg. no. ROT15)
()|~ 74756 |153.7 |Ar.
| F" 7e102 | 1074 |1 (2) canst. type “CL=6R" vinyl clod fence - 787" REGION 2 TECH CENTER
: d (Color = biack)
@ “Fe P+736 | 874 |AL (Far loyout, see Table on sht.7E) OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
“En Te RO- RTON, PACIFIC ST,
(®)|F* 523 | 2100 |Ar. @) nst. 207 gats - 2 HILLSBORD kré?ﬁ?ﬁ“’c%ﬁi-"ﬁ'{m WEST, &
e Type “CL-ER" vinyl clod L
L)|“F~ 6+69.3 | 2100 |An,
O "caw = M’ Design Teom Leoder - Corol Corteright
@ "F" 6+634 | 29.1' |A1, Designad By - Jarry Rosentiod
g " Const. water quality & flow control pond no.6 bl A B misadocito
@ Eratery | a0 [Rh ®rFur details, see GJ series shis) -
GENERAL CONSTRUCTION
RENEWS: 12-31-2016 3




Attachment 4

Sec. 21, T. 35, R.2W, WM.

PRELIMINARY COPY
NEWBERG INFERMATION GHLY

§
. l.? // 1 \\"‘\\
' & i Il y B
———“SB” LINE §§: \ 8 b S
(Const. €) Hd X %’Fm 2 Inl § .: % ‘\\
2 | \ 4 | B 1 \
50" LINE \ /;éfgz,,?;‘;_‘" ) G
tRew €1 & A= 1500.000° | | | . L
Sw2” LINE /é N I b : T
w2 R | 41 Femeorary |
f (Soundwall str. no. 22347) 8 |2/ R Aoty P _"T: __________ . i i
----- e -4 8 3 o i 1 A
1 =1 - - —7 » s g
Temp £ose- rm s ] o A -
— i ——g—-— 2 ——ntEack Area s &
i . S N1%5145°E a
| i g SPRINGBROGK RD. i | ||
| T T T \ f
— g —— -——\fm —_
§ & g g4 &
L B R e i :::::::::::.'1':::::]::::::“:::::}'_: PR
I
: T
] rn
1 ! i
1 L Tomp, Ease. ‘é‘
1 1 = Work Ares E“i:rf‘::m
4 L) 2 ¢
UE } w | el
& Loy "
o $ % “S8%
' G o § 1374911" CR. “D3" LINE —
»a X A
[N LA ™ :‘T K “D2" LINE FPrve, Eqit. - Skpes, Weter, Gas. Perm, Ease.~ SEoes. Weter. Gas.
T P ‘? S Aot emE
2 i T
x ié 3 OREGON DEPARTMENT OF TRANSPORTATION
0042 4G, = — T
i gg g REGION 2 TECH CENTER
1a "

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
ISPRINGBROOK RD)

H RO-SILVERTON, PACIFIC HWY WEST,
ILLSBORO sS'.iLﬁDN S ERCI ICS EST, &
FAMHILL COUNTY

Design Teom Lecdar - Corcd Corteright
Designed By - Jerry Rosenbiod
Drafted By - Jerry Rossnbiod

ALIGNMENT 8
RENEWS: 12-31-2016




Attachment 4

~—"50” LINE

tRow €

6§ ., 0S.

T. 35, R.2W, WM.
NEWBERG

BETL+IIE uSn

Td 9g14+1G G5,

N !'_"11“45" 3
I

5
R 1000.000°
3°49°11" CR.
T
T 5107

Existing Slops

Permcnest Eosswent ~ Highwy RGN of Way Purposes

‘Stopas, Water, Gos, Eleciric
fion Secvice Lioes, Fistures and Fociites

Permonent Egsament «
00d Communicot

N——"SB” LINE

(Const. €)

12 008
91 095

“H” LINE

BBl

Z wHor

|
|

203 uesn 2

g
\—5# LINE g
(RW E)
2
“SBn” LINE
{Const. €)

§

! OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 12-31-2016

REGION 2 TECH CENTER

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
ISPRINGBROOK RD)
HILLSBORO-SSEHERTDN Pm:lrlgr HWY WEST, &

0N RIVER HWYS
TAMHILL COUNTY

Design Teom Leader = Corol Cortwrignt
Designed By - Jerry Rossntiod
Draftea By - Jerry Roserblad

ALIGNMENT

w &




Attachment 4

Sec. 16, T. 35, R.2W, W.M. PRELIRARY COPY
NEWBERG N LINE INFORMATION ONLY
A I oaraN . i
“sg” A ¥ j
o 3°49'11% CL. g g Bl4
kY w f= 1500.000° o 2 LA d
“ Ta 254z R vio ols
2 T 3801 %3 3 als
“gg” oy Exfating Sof 2 G E
R 1000.000" § utitity Ease un "
3%49'11" C.R. By w I Sa%
Ta 35427 2 X . Exetric & Conmumicatih /
T 5117 £ @

Existing Slope ond Ullity Eosement

______________________________________ PR AL sy i - y =
& - — = 2 w
‘ s 8 o
SPRINGBROOK ROD. kg ale=
I I WI55'127E I | I - S St
L L 1 ra 1 ~ - *—r— e ——— ;
HISZ708"E — 1_L_,._ Sy
! o | N5 15 | =%
N T645°F 1 ,A — & | i ;z
| =¥ ~a\
2 = - !
§ | | {% . G ) —
™
& l ; _ “Rwl” LINE
3 £ (Retaining Wall no. 1) %
& 1] | = b= = 2 "", .
4 3 I - e 3 N = HAE K .
] . - B e | # ” . £
S - - ; & “SBn” LINE—’ B 0
o [l SRS . @ iConst. € 8 = :
- " = “fw1® ok ]
o _ H R Rr940.114°  GRE S LINE: == g \
£ B 6°06°04" C.L.5 (RW €)
" B Ta ?3;518'49'1,, 2
! T 27.16' ‘
2 8 “sB” LINE——
g L tConst. )
gR 507 LINE—
% (RAW €

' OREGON DEPARTMENT OF TRANSPORTATION

REGION 2 TECH CENTER

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
HILLSBORO-SILVERTON, PACIFIC HWY WEST, &
SALMON RIVER HWYS.

YAMHILL COUNTY

Desipn Team Leoder - Corol Cartwrignt
Designod By - Jarry Rossnbiod
Oroftes By - Jerry Rosentiod

SHEET
WO

ALIGNMENT 10
RENEWS: 12-31-2016




Attachment 4

HII 13345 335

Sec. 16, T. 35, R.2W, WM.
NEWBERG

PRELIMINARY COPY

WFORMATION ONLT

/—"Rw3” LINE

{Retaining Wall no. 3}

“Rw5” LINE

(Retaining Wall no. 5)

“Rw4” LINE

(Retaining Wall no. 4]

‘aﬂs
3 R 8% cn
3 ; ol
H :.:’“_—’ o
T Area st
3 :
e - ———WeY = -
— —
=i
s 5
b4 " Ao
£
- EE
== - S
4
s —_— ————z
= PACIFIC HWY WEST, OR 99w Bu
ti =
e =
"'N{( LINE

“SBn” LINE

(Const. €)

“S” LINE

RN €)

“SB” LINE

(Const, &)
“S0” LINE
tRW E)

T oreconepaRTMENT OF TRANSPORTATION

REGION 2 TECH CENTER

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)

Hi RO-SILVERTON, PACIFIC HWY WEST,
LL580%0: SR UEREOM BACTE s wesT. 8
YAMHILL COUNTY

Dasign Teom Lecder - Corol Corterignt
Designad By - Jerry Rosentiod
Orofted By « Jerry Rosentiod

sEel

NO.
ALIGNMENT I
REMEWS: 12-31-2016




Attachment 4

Sec. 16, T. 35, R.2W, W.M.
NEWBERG

PRELIMINARY COPY

F

ET 1A

| 1 I
PACIFIC HWY WEST, OR 93w

S T "

L

N— N“ LINE

MATCH LINE
SEE SH

e
Ueting

¥ Egg t0p

tng, tnc

I OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 12-31-2016

REGION 2 TECH CENTER

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
HILLSBORO-SILVERTON, PACIEIC HWY WEST, &

ON RIVER H
YAMHILL COUNTY

Design Tecm Leoder - Corol Corteright
Oesigred By - Jorry Rosendiod
Grafied By - Jerry Aoserolcd

SHEET
NOL

ALIGNMENT G




Attachment 4

Sec. 16, T. 35, R.2wW, WM.
NEWBERG

“N” 775

I~ S ~
J; ..“::m = J
/ x . /
¢ ot o
= MR"‘ " % /
E . w5” LINE . /
s A‘%bﬂ'q, & tRetaining Wil no.5) o
E Bm#ﬁgg R ;“;,-‘g"% & 4 | «
Srayy T ey & u / = /
" [ & |
e e . R+ S - T Sy . A R | Ly | |
* 3 [ <
x f "3 o |2
& s Wl , A lL " [ '
Perm, Eose. - Sioped, .o, Elelric ond Comeunication Service Lines. Fin L ong Foces f
ol Rt ] v s e D e oL RS e i Y A . S !
y _— ' '
i . o £ s P4
gl = a & R h o ]
w 5] PACIFIC HWY WEST, OR 99W 2
= W
=|
ETE—— —— e I T I D T T I
lefl LINE
k o
Pt
I~
&

I OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 12-31-2016

§ (PHASE 1G)
SPRINGBROO| 1

H -SILVERTON, PACIFIC HWY WEST
1435080 kL\EdOMOR‘VERc'HlEF\‘S. ESY &
TAMHILL COUNTY

REGION 2 TECH CENTER
OR18: NEWBERG-DUNDEE BYPAS
(SP 00K RD

Design Teom Lecder - Corol Corteright
Uesigned By - Jerry Resenblod
Draf1ea By « Jerry Roserblod

SHEET
L

1M

ALIGNMENT




Attachment 4

Sec.21,T. 35, R.2W, W.M.
NEWBERG <9 A7%

PRELIMINARY COPY
INFERMATION ONLY

“E” LINE

Rew €1 s
Serg
)

“Ss 4 5%0p

“Ss” LINE

(Const, €)

MATCH LINE

R

“Ts” LINE “B” LINE

(Canst, €) (RW €1

LINE

MATCH

IR “HSc” LINE
/ 818
%\ / gi
il
Ny
. 5 r OREGON DEPARTMENT OF TRANSPORTATION
f &
e N e — il 2. REGION 2 TECH CENTER
OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
HILLSBORO-51L VERTOM HKY-—OR219 [ | HILI.SBORD‘SS!kE’E‘ELOHlVPE%CI‘Em{WT WEST, &
| . | YAMHILL COUNTY
Deslgn Team Leoder - Coral Corterlgnt
g Tl — MU R Iﬁ[ﬂ — e — ::siqnw :: = darry Fosentiod
27 — =@ . —— e e e L e _ = atted By = Mery Rossnsiod
e —— 0" — o B _ B 3
—— == / ALIGNMENT =
: RENEWS: 12-31-2016




Attachment 4

T. 35, R.2W, W.M.

= =
NEWBERG w
o e}
P \\ :
¥ %-\-\. _h
I = " & wn é
o & ] .
\ o
I wrAne 0000 e s T e = - -
(e ' _/_h_—_-_-_"_‘;_____‘ — =
| - S S -—
= = = - = =il et = - .- = Ditety
= e g ’ oif = i
L g e — e O Tien S —— —— Difch 3 8 i —~ g e "
B 3
| HILLSBORO-SILVERTON HWY, OR 219 | s 2‘,.02,39.;.
| | I bl T
I ! I | | T | 9
3
—_— g —ii L -
f— Wiy — S ——— g By ——— ——— T —————— Oite = 2 Fror g =
— e = ! — =5~ S : T wNa — _...Erz.r.r;,o —_—
= _‘_‘_‘_-_'_‘—‘— -—
iy — s
=
HSe™ LINE— : BRSNS
os}
3 &
=
w1
(o]
un
o

MATCH LINE

SEE SHEET 34

MATCH LINE A

0S .~ 8.

“HSc” LINE —
Const. €

B LINE —

RW E)

r

OREGON DEPARTMENT OF TRANSPORTATION

REGION 2 TECH CENTER

OR18: NEWBERG-DUNDEE BYPASS (PHASE 16)
(SPRINGBROQK RD)
HILLSBORO-SILVERTON, PACIEIC HWY WEST, &

ON RIVER HWYS.
FAMHILL COUNTY

Desion Teom Leoder - Corof Cortwright
Designed By - Jerry Rosentiod
Oraftea By - Jerry Rosentlod

RENEWS: 12-31-2016

SHEET
3

ALIGNMENT
13




Attachment 4

SEE SHEET 3a

MATCH LINE B

Sec. 21, T. 35, R.2W, W.M.

NEWBERG

£
v
o} - \ P
T4 D 0M000" CL. X
N 5 Re8.594.3669 i
5] Ta 1°44'53" v
Ts 13112 ™ —_— 0
S ) g
— B — T =] -
T —— o " T
R ‘HSc” LINE =
(Const €}
| | 1 S 21%02'39" € | i
! | T S 210239 E | T |
T o
o T '—‘\"‘-‘.‘_‘— o /%""‘-\_ o ‘_._.—-—'—'_'-'_‘—‘—-—._.— —_—
5 e 8 “B” LINE
5 O 0°40°00" C.A. = RW E)
¥ R:6.594.3669" =
@ TA 1°44'53° A
o Ts 13112 =

PRELIMNARY COPY
WMFORMATIEN BHLY

I OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 12-31-2016

REGION 2 TECH CENTER

OME'-NEWBERG-DUNDEE HYPASS (PHASE 1G)

HILLSBORO~ smcnmu pacmc nwv WEST, &
SAL RIVER HWYS.
\‘MIKI_!. COUNTY

Design Teom Leader
Designed By - Jerry Rosenbiod
Draftec By - Jerry Hoserblod

= Corol Cortwrignt

SHEET
w3,

ALIGNMENT 14




Attachment 4

Sec. 21, T. 35, R.2W, WM.
NEWBERG

“HSc” LINE —

(Const €)

“B” LINE—

tRW €)

PRELINIRARY COPY
INFORMATION GMLY

I OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 12-31-2016

REGION 2 TECH CENTER

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
HILLSBORO-SILVERTON, PACIFIC HWY WEST. &

MON RIVER HWYS.
YAMHILL COUNTY

Dosign Team Lecder - Coral Cartwright
Oeatgnad By - Jorry Rossnblod
Orafies By - serry Aoserdics

ALIGNMENT

SMEET
MO,

15




Attachment 4

Sec. 21, T. 35, R.2W, W.M. ——
NEWBERG INFORMATION ONLY

“A3b” LINE ) ‘ : ' / <N B o

Const €)

“WV” LINE

(RW €1

“S0” LINE

RwW )

WILSONVILLE RD.

u OREGON DEPARTMENT OF TRANSPORTATION

REGION 2 TECH CENTER

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
HILLSBOFID-Sgkt"aléaog.lvf-‘ﬁtlﬁvlﬁstmv WEST, &
YAMHILL COLNTY

“WR” LINE

RW €

Dosign Teom Lecder = Corol Cortwright
Deaigned By - Jerry Rosenblod
Draftea By - Jerry Rosertiod

/ Az pL:
“B” LINE / / O '
Rw € i ‘
’f' \=) J & SEET
0 5 ALIGNMENT

: \ﬁ/—”HSc” LINE  “Wis” LINE —qer3200N "\ : %
(Coner € s W nk \“ RENEWS: 12-31-2016 16




Attachment 4

Sec. 21, T. 35, R.2W, W.M. ;"'iat’;"fﬁu;""m’ PRELIINARY COPY
NEWEBERG PR INFORMATION ONLY

(For profile, see sht, 16E}

“A3b” LINE A
&

T oneconoeparueNT oF TRANSPORTATION

REGION 2 TECH CENTER

" "HSc” LINE

(Far profile, see sht. 16C)

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
HILLSBORO-SILVERTON, PACIFIC HWY WEST, &
ALMON RIVER HWYS,

YAMHILL COUNTY

Design Teom Leader = Corol Cortwright
Jesigned By - Jerry Rosentiod
Orafted By « Jerry Rosenblod

“Wis” LINE
(For profile, see shi, 16E) GENERAL CONSTRUCTION

RENEWS: 12-31-2016 16A




Attachment 4

T. 35, R.2W, W.M. PRELIMINARY COPY
NEWBERG INFORMATION GMLY

7. 580 )
2 »
5
w
= - 0‘
- 3 e L B S h
S O St - N .
; “B” LINE —"HSc” LINE
- (R/W €1 (Const. €)
O
- ,-/_
Wﬁ‘?————-———-—-——-—_&:ﬂ‘——ﬁ_——:___—__-—gfﬁq:: :‘ﬂ(m—:::ﬁl}m-::://m:—___.wm s e i i ———
I 1 I 1 to i |
I T 8 I T |
l HILLSBORO-SILVERTON HWY, OR 219 !é 5
=l —m—————m———i == i Qe —— _————-_e‘_.%‘ﬂ,___—.‘—.“m'a' = e
] "H:
1] 0'4'0‘00"'"62.??.

wWiTs 152.15°

——

o o 4 g J
:&:Mﬂg § t? rs&m‘fw?sn—.lﬁc}. Izqe%m
/s

T oRecon DEpARTMENT OF TRANSPORTATION

REGION 2 TECH CENTER

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
ISPRINGBROOK RD)
HILLSEORO-Sékr%ﬂglv%ﬁclmcvsl‘lwr WEST, &

TAMHILL COUNTY

Design Teas Ledder - Corod Corteright
Designed By - Jerry Rosenbiod
Draoftea By - Jerry Rosentiod

ALIGNMENT 17
RENEWS: 12-31-2016




Attachment 4

L]
s z
&5 R
0\ I @ g:é
: g “B” LINE— “HSc” LINE pon frile
- < R ) - (Const. €) D 04000 C.L. !&’Ox
=== - Re8, g »
| | Ta sose S
8 e e Ts 15365
S| & i B -

Sec. 28, T. 35, R.2W, W.M.
NEWBERG

PRELIMIMARY COPY
INFORMATIGN GHLY

=P ———— il —— —— i i v

l

| i ; . | |
T ! | I ) ‘ |
% HILLSBORO-SILVERTON HWy, OR 219
g
R —_— L —
= e g B —— e —— i —— —— g —— ﬁLn——ZL—-%:

_________________ — i oo ~

“Sw3” LINE

(Soundwall Str. no. 22334)

Td LFTEeBS ASHSL

DY 2088+8) .I5H, §

'd [GEL+E8 oo

“WY” LINE

T oREGON DEPARTHENT OF TRANSPORTATION

REGION 2 TECH CENTER

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGEROQK RD)
HILLSBORO-SILVERTON, PACIFIC HNY WEST, &

MON RIVER HWYS,
YAMHILL COUNTY

Design Toos Looder - Coral Corfwrignt
Dnsigneg By - Jerry Rosenbiod
Oraftec By - Jerry Rosenbliod

RENEWS: 12-31-2016

SHEET
NO.

ALIGNMENT 18




Attachment 4

Sec. 28, T. 35, R.2W, WM. =
I NEWBERG \\ \I WFORMATION oMLY

“WY” LINE 53

* 4
"B 84+76.33:
WP, 22.173)

“HSc” LINE

(Canst, €1

-2
1y 51
2 Y1
a0’
12.5 0

L O5H

-ds ,00F
o
502
L0006

I3

\ I OREGON DEPARTMENT OF TRANSPORTATION

B

0
005 WD 55

REGION 2 TECH CENTER

oSk 51
522 Vi

crgarl’t
00

LB
95l
Y -

OR18: NEWBERG-DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
HILLSBORO-SILVERTON, PACIEIC HWY WEST, &

ON RIVER HWTS.
YAMHILL COUNTY

Design Teom Lecder - Corol Carteright
Designed By « Jarry Rosenoiod
Drafted By < Jarry Aosentilod

SHEET
NG,

ALIGNMENT 19
RENEWS: 12-31-2016




Attachment 4

g % Aflcﬁy)ﬁxf}{ ?% Yyy
yEALY * | h MATION QMLY

M.P. WWW,
_h

et

¢S "

TO ZZZ.

m OREGON DEPARTMENT OF TRANSPORTATION

<50 PROFZS 4

S AGINE,
YA £
(> » Nl

:4.@ e

> ‘Q.&\GON o >

<

% ¥ 25‘32,\0
Oy 3.9

RENEWS: 06-30-2016

REGION 2 TECHCENTER

almon River
TAMHILL COUNTY
waelil

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
Hillsboro-Silverton, Pacific Hwy West,

& Sal Hwys

DESIGHED BY: %, Ta

nnnnnnnn

PERMANENT SIGNING

swain_9=2




Attachment 4

SIGNING PLAN PRELIMIKARY COPY
STA., “AL” XXX+XX TO YYYk¥yumo o
HWY, M.P. WWWWW TO 2ZZ.

T orecoN DEPARTMENT OF TRANSPORTATION

RENEWS: 06-30-2016

REION 2 TECH VTR

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGEROOK RD)

Hillsboro-Silverton, Pacific Hwy West,
& Salmon River Hwys
TAMHILL COUNTY

DESIGNED BT: = fossaill
AEVIEWED BY) O, Usien
DRAWN BT W Tensenl
FC1DOO WMP:GOO

PERMANENT SIGNING

msma_S=3




Attachment 4

SIGNING PLAN
STA. “AL" XXX+XX TO YYYYysmo o

HWY, M.P. WWWW TO ZZ2.

'L\ Ve W
/ R
N ¥d need a sign fo go back here?
E | T _— If so, wne!_?__x.i’_a‘;_ focated? What acvisory =
speed should 5 STe = —— —
r | e S I~
1} L VAR RN
- | N T .-"\] f] \si/ i ¥ e o
| L I, i L 4 il i | S ;
|v ______ —E T i r — ,r | e e | gt B e /
q.____...xf L % { __@_Ui{_i_ ____\________/__5 ____________ [T
= =F
P — " L L3
- : — 7 — —p—— —= == =] —
U
———— e e e e L ) = =
= e T s e ————— - p— e e e e e e e e
ZE_ h] 4 \__'i
(7 I_i:)_ j _____ ! 1
E R ——
| A 2y ) ! :
| / P |' ! 1 >
5 -. : g
K - N
N 3 v
— o g
¢
— = —

m OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 06-30-2016

REGION 2 TECH VTR

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
Hilleboro=-Silverton, Pacific Hwy West,

& Salmon River Hwys
TAMHILL COUNTY

GESIGNED WYy & Tossell
REVIEWED Bv) B. uplan

oRawn 874 K. Tassen
FCioog w000

PERMANENT SIGNING

s S5=4




Attachment 4

SIGNING PLAN
STA, "AL" XXX+XX To YYY ey puanion omr
HWY, M.P. WWWW TO ZZ2.

S ,IMS,

0¢ ..8S.

— = —

m OREGON DEPARTMENT OF TRANSPORTATION

REGION 2 TECHCENTRR

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
Hillsboro-Silverton, Pacific Hwy West,

& Salmon River Hwys
YAMHILL COUNTY

OESIGNED B7q =, Tassalil
MEVIEWED BY: 0. Upien
omawn BYs K. Tesss i
FLi000 WP DGO

PERMANENT SIGNING

RENEWS: 06-30-2016 ysmea 55




Attachment 4

SIGNING PLAN PRELIINARY COPY
STA, "AL”™ XXX+XX TO YYYpyywmon o
HWY, M.P. WWWW TO Z2Z2Z.

S .ZMS,

— ——

m OREGON DEPARTMENT OF TRANSPORTATION

REION 2 TEH VTR

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
Hilisboro=Silverton, Pacific Hwy West,

& Salmon River Hwys
YAMHILL COUNTY
DESIGNED BY: & fosnainl
AEVIEWED Yy O, Gpien

DRAWN BT, . Teuseil]
FEiDOO  MPiGOOD

PERMANENT SIGNING

RENEWS: 06-30-2016 s S=6_
1 |




Attachment 4

SIGNING PLAN PRELIMINARY COFY
STA., “AL" XXX+XX TO YYYHypunes euy
HWY, M.P. WWWWW TO Z2ZZ.

— 2o —
T — — 4
e 0 0 . = X e . o : o | - — . ;:zl_E.
i 7 . T 1
= T i \ e — —————— =
———on | Ty

m | A7

Ob ” ES'!

gb H’ES’I
PRT-CCRECILEE B

E OREGON DEPARTMENT OF TRANSPORTATION

o} S = GO PRFZAGY RESION 2 TECHCENTER

N\
Q}% NCINESH 7\ |OR18: NEWBERG - DUNDEE BYPASS (PHASE 16)
as i z= (SPRINGBROOK RD)
'3 Hillsboro=-Silverton, Pocific Hwy West,
\ & S5

almon River Hwys
YAMHILL COUNTY
T i

PERMANENT SIGNING

RENEWS: 06-30-2016 s _S=7




Attachment 4

SIGNING PLAN

STA. “"AL” XXX+XX TO YYr

PRELIMINARY COPY
e phuarion cwie

HWY, M.P. WWWW TO ZZ22Z.

T oREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 06-30-2016

REGION 2 TECHCENTR

almon River
YAMHILL COUNTY

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGEROOK RD)
Hillsboro-Silverton, Pacific Hwy West,

& S k Hwys

OLSICNED BTr % Toss
MEVIEWED BYy O Upten
oRams BY. W Towneln
Fes 600 wrioo0

PERMANENT SIGNING

s e S=8




Attachment 4

SIGNING PLAN PRELIMINERY COPY
STA. "AL"” XXX+XX TQ YYYHyyuron ony
HWY, M.P. WWWWW TO Z2Z7.

09 ..8S.

- = m OREGON DEPARTMENT OF TRANSPORTATION

REION 2 TECHCENTER

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)

Hillsboro=Silverton, Pacific Hwy West,
& Saoimon River Hwys

TAMHILL COUNTY
GLEIGNED BYs m. Tosast

REVIENED Bve €. Upian

DRawn BY: %, Tossel
Fés 000 WP 000

PERMANENT SIGNING

RENEWS: 06-30-2016 s S=9




Attachment 4

SIGNING PLAN -Pn!ulmmn
STA, “AL"” XXX+XX TO YYYyylusnos suy
HWY, M.P. WWWW TO ZZZ.

m OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 06-30-2016

REGION 2 TECHENTR

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
Hillsboro-Silverton, Pocific Hwy West,

& Salmon River Hwys

YAMHILL COUNTY

DESIGNED WY K. To

PERMANENT SIGNING

mamew S=10




Attachment 4

SIGNING PLAN
STA, “AL" XXX+XX TO YYY ypuanion omy
HWY, M.P. WWWWW TO ZZ2Z.

m OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 06-30-2016

REGION 2 TECHCENTER

imon River Hwy
YAMHILL COUNTY
ven

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)

Hillsboro-Silverton, Pacific Hwy West,
& Sa wys

oRawn B

DESICHED BY: =, Tes
REVIEWED B7v) O, Usie
“, T

.1 aanen
FCi000  WFi000

PERMANENT

SIGNING

LR e _S;La’




Attachment 4

SIGNING PLAN -Pnumu oy
STA, "AL"” XXX+XX TO YYYpyyunon omr
HWY, M.P. WWWW TO Z2Z.

e e
) I 0 [ TR

m OREGON DEPARTMENT OF TRANSPORTATION

S PROFE 5%" REGION 2 TECHCENTER

(5CINESQ®2)\  [oRTe: NEWBERG - DUNDEE BYPASS (PHASE 10)
o

14? a (SPRINGBROOK RD)
X Hillsboro=-Silverton, Pacific Hwy West,
N & Saimon River Hwys
@GON : FAMHILL COUNTY
DESIONED BY) = asneill
A > Bl jseyieane Avi a. ohine
Qb Y 26,2740/ [Petses iniete
PERMANENT SIGNING
RENEWS: 06-30-2016 smm S=12




Attachment 4

STA.
HWY, M.P. WWW.

SIGNING PLAN
AL T0

PHELIMIMARY COPY
YYY i punnien omy
272.77

4

T oREGON DEPARTMENT OF TRANSPORTATION

<

\&g@ PROF i "~
@ ‘(’@GIN&“@ »
S =
&S W @ =
oo
4 N
O%Q‘}' 26. ‘q%o)a\é'?
N\ J.\)Q

RENEWS: 06-30-2016

REGION 2 TECHCENTR

OR18: NEWBERG - DUNDEE B

YPASS (PHASE 1G)

(SPRINGBROOK RD)

Hillsboro=Silverton, Pacific Hwy West,
& Salmon River Hwys

TAMHILL COUN
Toasah

nnnnn

PERMANENT SIGNING

TY

TR Dl e S_-IJ

cale: 175




Attachment 4

SIGNING PLAN PRELIMIARY COPY
S ) STA. “AL* XXX+XX TQ Y}'Y-nnm.. v
° HWY, M.P. WAWWW TO ZZZ.
e ] .
W
B ” ﬂ\ " Pt
N S e e e

m OREGON DEPARTMENT OF TRANSPORTATION

REGION 2 TELCHCENTER

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
Hillsboro=Silverton, Pacific Hwy West,

& Saimon River Hwys
YAMHILL COUNTY

DESIGHED BTi ®. Tansell
MEVIEWED Bvs ©. Upton

onAmmN BT w. Tasselll
FCiopo  WFio00

PERMANENT SIGNING

RENEWS: 06-30-2016 s 9= 14




Attachment 4

S SIGNING PL ?_fé PRELIMINARY CORY
A, ALY XXX+XX YyYy MATIM ONLY
HWY, M.P. WWWW TO 2722.7Z

GG ,,OSH.

N
Td m'%ﬁ»
53005
/

09 ..OSH.

m OREGON DEPARTMENT OF TRANSPORTATION

REGION 2 TECHCENTR

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)

Hillsboro-Silverton, Pacific Hwy West
& Seimon River Huys i

YAMHILL COUNTY
T

................

PERMANENT SIGNING

RENEWS: 06-30-2016 wsma 5215




Attachment 4

SIGNING PLAN PRELIMINARY COPY
STA. "AL" XXX+XX TO YYYyyusnos onx
HWY, M.P. WWWWW TO ZZZ.

t
[ €G- 440
. 00+29 D4S
=
1
O
)

m OREGON DEPARTMENT OF TRANSPORTATION

REGION 2 TECHCENTR

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
Hillsboro-Silverton, Pacific Hwy West,

& Salmon River Hwys
YAMHILL COUNTY

OESIGNED BT: k. Tasssll
MEvIEWED BY) D. Usten
DRAWN BYY W. Tommein
FCiBOG  WPi0OO

PERMANENT SIGNING

RENEWS: 06-30-2016 mama S=16




Attachment 4

SIGNING PLAN

PRELIMINARY COPY
Puarion oy
HWY, M.P. WWWW TO ZZZ.é;

STA., "AL"” XXX+XX TO YYYy

m OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 06-30-2016

REION 2 TECH VTR

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)

(SPRINGBROOK RD)

Hillsboro-Silver ton, Pacific Hwy West,
&S s

aimon River Hwy

TAMHILL COUNTY
Tasnaill

PERMANENT SIGNING

s S=17




Attachment 4

SIGNING PLAN
STA. “AL"” XXX+XX TO YYYFyymron onr
HWY, M.P. WAWWW TO ZZZ.

Sl .OSH.

a7
e e — — —
________________ < ——————
./ | i I
” \\-« E] @ \“--JP\-\._
i w0
. -
g e A
/ L H"“‘RH x“ﬂ.\
;o TR
/ // H‘““a
/

m OREGON DEPARTMENT OF TRANSPORTATION

REGION 2 TECH VTR

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)
Hillsboro-Silver ton, Pacific Hwy West,

& Saimon River Hwys
YAMHILL COUNTY

DESIGMED WYy =. Toanst W
REVIEWED BYs 0. Upien
DRAWN BT. . Tessail
FEi1000  MFi0DG

PERMANENT SIGNING

RENEWS: 06-30-2016 s S=18




Attachment 4

Sl ., OSH.

T'd 06'GE+5) ISH.

08 ~°OSH.

SIGNING PLAN PHELIMINARY COPY
STA., “AL™ XXX+XX TQ YYY Yo oxv
HWY, M.P. WWWWW TO ZZZ.

L5
Tt
T
/
/
/uf

T orecoN DEPARTMENT OF TRANSPORTATION

RENEWS: 06-30-2016

REION 2 TECHCVTER

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBEROOK RD)

Hillsboro=-Silver ton, Pacific Hwy West,
&S WYS

almon River H

TAMHILL COUNTY
DLSIGMED BT1 ®. Tonselll

REVIEWED M¥s O Upian
OHAWN BT K. Tasseil
FEr 00O MRi000

PERMANENT SIGNING

mamem S=19




Attachment 4

SIGNING PLAN
STA. “AL" XXX+XX TO YYY#yymmon anr
HWY, M.P. WWWWW TO ZZZ.

m OREGON DEPARTMENT OF TRANSPORTATION

S PRW@%* REGION 2 TECH CENTER

A\
&? NCINESH 7\ |OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
=3

14? (28 (SPRINGBROOK RD)
v Hillsboro-Silverton, Pacific Hwy West,
N & Salmon River Hwys
&GDN YAMHILL COUNTY
DESIGHED BYs ®. Toasseill
AN S AT s
%t? 26, 5 /\O rc.uooa riooe
Sy 8
PERMANENT SIGNING

RENEWS: 06-30-2016 1 onsm_5=20




Attachment 4

SIGNING PLAN M‘
STA, “AL“ XXX+XX TQ YYYHy¥ylunon ony

HWY, M.P. WWWWW TO ZZ2Z.

15" 720

TS T30

m OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 06-30-2016

REGION 2 TECHCENTER

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)

Hillsboro-Silver ton, Pacific Hwy West,
& Salmon River Hwys
YAMHILL COUNTY

DLEIGHED BY: =. Tossel "
AEVIEWED BYs O. Uplan
DRAWN BY. . Tossaill
FEi000 WPy 000

PERMANENT SIGNING

mroe S=21




Attachment 4

Sign Ma. 1

@

Sign No.2

Sign No. 3

'

ONLY

Sign No.4

5

ONL‘I'IONL\'r ONLY ONLY

Sign No.&

U
TURN
di i

=,

S
#‘ (7ol

Sign No.7

i:i;

W&al

=
i (=
=

=

Sign No.9

Sign Wo, 10

.

RIGHT LANE
MUST
TURN RIGHT

Sign Me. 12

_.
ool
m e |
g52%

=z
mU

TURNING
VEHICLES

&2

Sign Mo, 14

BEGIN
RIGHT TURN LANE]
YIELD T0 BIKES

Sign No. 15

Sign No. IT

|PAss|

DO |
NOT

=
e
c
(=]
=

=3
o]

Sign Mo. 20

SPEED|
LIMIT

135

Sign Mo, 21

Sign No.22

.
boat

SPEED
LIMIT

40

Sign No.23

Sign No. 24

SPEED
LIMIT

45

Sign Mo, 25

SPEED|;

1| ENFORCED

Sign Mo, 27

[ No |,
THRU
[ TRUCKS |,

Sign No. 28

THRU TRUCKS IN
EXCESS OF 10 TONS
PROHIBITED 7PM TO &AM

& ALL DAY SUNDAY

MONDAY THRU SATURDAY |

Sign No. 29

NO
PARKING

Sign No.30

Sign No. 31

Sign No.33

"1 [« Industrial Phwy |1~
<[5 Spr Rd =] |-

e . e B By

Sign No. 34

130! 5=
H.

Sign No. 35

(36a)
M.P.H.

Sign Mo, 37

Sign No. 38

Sign Ne. 39

Sign No. 36

m OREGON DEPARTMENT OF TRANSPORTATION

Sign No.32

REGION 2 TEHCENTR

OR18: NEWBERG

Hillsboro=5i
&

- DUNDEE BYPASS (PHASE 1G)

(SPRINGBROOK RD)

ilverton, Pocific Hwy West,
Salmon River Hwys
YAMHILL COUNTY

OCSIGNED B T
MEVIEWED BY: 0. U
oRaws B T

RENEWS: 06-30-2016

PERMANENT SIGNING

i S=22




Attachment 4

Sign No. 40

Sign No.41

Sign No.42

Sign No.43

g )

Sign No. 44

1| VERCINCETORIX
1| TASTING ROOM

DREAMGIVERS !
INN (47a)

&6

Sign No. 47

/| CHEHALEM GLENN
| _GOLF COURSE

/[VX VERCINGETORIX

'| LEFT AT SIGNAL

|| veremcerorix ||
| TASTING ROOM ||
Ml — )

|| DREAMGIVERS |,
' INN | (4801
6=

Sign No. 50

RIGHT 1/4 MILE

LEFI' AT SIGNAL

PINOT NOIR

LODGING

L OGO

(CHEHALEM GLENN[=») -
GOLF COURSE |3/a)

(52a)

A

(LEFT AT SIGNAL).

CARAVAN
COFFEE

Sign No.53

(@ s Springbrook re |

Industrial Pkwy =)

Sign Mo, 54

i [ <= Industrial Pkwy

| s Springbrook #¢ =»

e ——
o

Sign No.55

ol
=
n
O |

Sign No. 56

|

Sign No, 57

Sign No. 58

| Pen s

Sign No.59 . |

Sign No.&60

i . FéliN'miUD ro 4|

Sign No.&1

SIGN DETAILS ‘Pﬁlllllm copY

s Spnnqbrook Rd h

Sign No, 64

T |

Sign No.65

C* s )|

[ Fernwood ¢ = | j

Sign No.62

Sign No. 66

| “|[ «=_Fernwood ke

L_E an e 2

g s naw e ol

—t— —_—

Sign No.63

m OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 06-30-2016

REGION 2 TECH (VTR

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)

Hillsboro- S|Iver|on Pacific Hwy West,
& Saimon River Hwys
YAMHILL COUNTY

DESIGNED BY: K. Tassel

PERMANENT SIGNING
s e =23




Attachment 4

Sign No.67

(PORTLAND RD],

Sign No.68

Sign Ne.69

T

|| Newall Rd | ,-
.;'—.'-T‘

Sign Ne. 70

e

Sign No.71

_ - Hillsboro -
"Ilm Silverton Hwy

3 i
Pt oo

[ 1 e )/
‘ 219 H|II§boro f
. ~ Silverton Hwy |-

& Portiand Rd]

(SPRINGBROOK RD] |~ (<= Mt Wilsonville

Sign Mo. 74

e}

‘ 1 ,f]jge;imon )i |

River Hwy
NE Wilsonville Rd =P

Sign No. 75

| (monsrn)

Sign Ne. 76

Sign No. 77

|| ADOPT-A ||
|| HIGHWAY
||PROGRAM||

Sign No.78

Fernwood
Grange

Sign Mo, 79

e mr

[ Ne WILSONVILLE Ro r> ]

Sign Ne. 80

Sign No.81

Sign No.82 [ ;
( caaweoes )
| STATE PARK 5 |
STLPAUL 5

| WOODBURN 17
(_newsere > )

Sign No.83

‘ Wynooski Rd 4 [T
] NEXT RIGHT l ‘

|}
0 ‘ g <= Newberg
|

SIGN DETAILS

PRELIMIKARY COPY
IWPORMATION OMLY

4 ST.PAUL 7
<= PORTLAND 22

I @ i e
I

Sign No. 84

g StPaul Xt i
Dundee XX

(e runr s vy e e——

LSherwnud XX -)J

Sign No. 85

(€ _SPRINGBROOK. 1]:
\\‘ILSONV!LLE 13_-r]

Sign No, 86

m OREGON DEPARTMENT OF TRANSPORTATION

REMEWS: 06-30-2016

REGION 2 TECHCENTER

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
SPRINGBROOK RD)

Hillsboro- Sllverinn Pacific Hwy West,
& Saimon River Hwys
uunl L COUNTY

T MED BTy k. Tas
n uw(a BY) 0 ue
DRAWN BYi

FEiDOD  MFI 000

PERMANENT SIGNING

o _S=24




Attachment 4

i Sherwood xx .
1 Portland ]
Dundee XX
St. Paul XX

Sign Mo, 87

f SPRINGBROOK 1
PORTLAND 22 =»

Sign No.88

r ( L o N;wberq “

| || Sherwood XX -
| '_<[Portland XX "J‘f-

——i

Sign Mo. 89
! CHAMPOEG
|| €= STATE PARK 6 |
| st PAUL 7|

(_SPRINGBROOK 1 = '

Sign No. 90

ST. PAUL
WOODBURN
NEXT LEFT

2ol

930

; SPRINGBROOK RD
: TO WILSONVILLE RD
; NEXT LEFT

INDUSTRIAL PKWY i
NEXT RIGHT |

Sign No. 94

. INDUSTRIAL PKWY
'| TO WILSONVILLE RD |,
NEXT LEFT '

L INDUSTRIAL PKWY Jg

NEXT RIGHT

Sign Ne. 95

15 r* Dundee XX )
, McMinnville XX

i

‘] <= St Paul XX
Newberg =»
Sign No.96
A N = N
i P ewberg
Sherwood XX

“| St Paul XX
“1{_ Woodburn XX

Sign No. 57

.

T0 @rem T
= | b

—
WEST

1'951‘: H
~——— (58a) i

18 10 99W

Dundee
McMinnville

LEFT 1/4 MILE |

Sign No.98

ILLSBORO 22

WOODBURN 16
SALEM 28 "J

B )
|

Sign No.59

e Eewberg

herwood XX

St. Paul XX

L Woodburn XX

i

Sign Ne. 100

SIGN DETAILS |Pm|||||m oy
" WELCOME TO
L OGO
[ ”~ Newberg ]

Sign Ne. 101

m OREGON DEPARTMENT OF TRANSPORTATION

RENEWS: 06-30-2016

REEION 2 TECHCENTR

UFHS'NEWEERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)

Hillsboro-5ilverton, Pacific Huy West,
& Salmon River Hwy

\“\MHI L COUNT

o0 we, 000

PERMANENT SIGNING

AL Dl ao. _-5:2.5_




Attachment 4

N\
N
wn
o |
C
=
y

171 WEST

Dundee
McMinnville

A

Sign N, 163

b Yid &
SOUTH |- -

18 To0 99W |

| WEST

\

‘ Sherwood

Dundee

1-| McMinnville |-

_ NA
SOUTH |-~

18 10 99 w |

e SRNN
‘ NORTH

TO 99W i

1 Portland

” 0NLY4 "

v )

S
&

SIGN DETAILS

||||||||||||||

._If

Portland |-
- J I

L IN

N
 NORTH |-
99W A

Sherwood i‘

Sign No. 105

m OREGON DEPARTMENT OF TRANSPORTATION

((l\‘\GlNE€ > XA

14@)

LL COUNTY
GON DE3IGHED BTy %, Tasseh
AN Sy LS K e
%ﬁ 26, \O) /\C) |Fei 0o we oo
Q THy o K
: PERMANENT SIGNING

RENEWS: 06-30-2016

REGION 2 TECHCENTR

OR18: NEWBERG - DUNDEE BYPASS (PHASE 1G)
(SPRINGBROOK RD)

oro-Silverton, Pacific Hwy West,
& Salmon River Hwys
YAMHILL COUNTY

] s e e D7




Attachment 4 ATTCHMENT 4

éﬁe\wﬁg% ORDINANCE No. 2013-2766

AN ORDINANCE AMENDING THE TRANSPORTATION SYSTEM PLAN TO
REFLECT THE PHASE I ALIGNMENT OF THE NEWBERG DUNDEE
BYPASS

RECITALS:

1. Oregon Department of Transportation submitted an application to amend Newberg’s transportation
system plan (T'SP) to reflect the phase 1 alignment of the Newberg Dundee Bypass project (bypass).

2. The TSP includes the full bypass alignment, which will be an 11-mile, four-lane highway around the
cities of Newberg and Dundee from Highway 99W northeast of Newberg to the Highway 18
interchange south of Dundee. However, the bypass will be a phased development due to funding
constraints. Phase 1 of the bypass will include construction of one lane of the bypass in each
direction between Highway 219 and Highway 99W south of Dundee, and will reestablish the
intersection of Wilsonville Road and Highway 219. Phase 1 will add a traffic signal to the
Wilsonville Road and Highway 219 intersection and remove the current connection between
Wilsonville Road and Springbrook Road. The current north-south section of Wilsonville Road
between the new Highway 219 intersection and Springbrook Road will end in a cul-de-sac at the
southern end. The planning commission recommended renaming that section to McKern Coutrt.

3. The Newberg planning commission adopted Resolution No. 2013-301 on September 12, 2013,
recommending city council adopt the proposed TSP amendments as shown in Exhibit “A” and based
on the findings in Exhibit “D”. Exhibit “B” shows details of the new road configurations, and
Exhibit “C” shows the full layout of the phase 1 bypass.

THE CITY OF NEWBERG ORDAINS AS FOLLOWS:

1. The Newberg transportation system plan is hereby amended as shown in Exhibit “A”, based on the
findings in Exhibit “D”, and as shown on the maps in Exhibits “B” and “C”. Exhibits “A”, “B”, “C”,
and “D” are hereby attached and by this reference incorporated.

2. The remaining portion of Wilsonville Road between the new cul-de-sac and Springbrook Road will
be renamed to McKern Court.

» EFFECTIVE DATE of this ordinance is 30 days after the adoption date, which is: January 2, 2014.
ADOPTED by the City Council of the City of Newberg, Oregon, this 2™ day of December, 2013, by the
following votes: AYE: 6 NAY: 1 [HOWARD] ABSENT: 0 . ABSTAIN: 0

y r// i /:, 2 )/i;
Wi (| (léiey—
Norma [. Alley, MMC,{’;C,ifty Recorder
ATTEST by the Mayor this 5™ day of December, 2013.

ot
P

 Bob Andrews, Mayor

City of Newberg: ORDINANCE NO. 2013-2766 PAGE 1
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TSP Text Amendment

The following text amendment should be made to section 6.2.2(6) of the Newberg Transportation System
Plan (2005). Deletions are shown as strikethreugh; additions are shown as double underline:

(From page 123 of 2005 TSP. )
6 Wllsonwlle Road A ;

Key#@g%eeAppeHQX—N—feea—eeneep&aLela#ef—thﬁ—eFejeee Wllsonvnle Road IS to be extended
to the west to connect to Oregon 219. A cul-de-sac will be placed on Wilsonville Road between the new
extension to Oregon 219 and Springbrook Road. The rerouting and extension of Wilsonville Road will be
constructed to minor arterial street standards. The purpose of this project is to provide access to Phase 1 of
the Bypass at acceptable levels of service and improve safety. The improvement will comply with ODOT
spacing standards for a District Highway. The future Phase 2 of the Bypass will disconnect the new
intersection of Wilsonville Road and Oregon 219. During Phase 2 construction, Wilsonville Road will be
rerouted further south to a new intersection with Oregon 219.
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Revised Figure 6-1

Excerpt from Figure 6-1, Functional Classification Plan, Newberg TSP (2005)
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Findings

Transportation System Plan (TSP) amendments must be consistent with the Newberg Comprehensive
Plan and the applicable statewide planning goals.

Newberg Comprehensive Plan — applicable goals and policies

A. Citizen Involvement

GOAL: To maintain a Citizen Involvement Program that offers citizens the opportunity for involvement in
all phases of the planning process.

Section A, Citizen Involvement, notes that the city will continue to implement an ongoing citizen
involvement program that provides residents opportunity to be involved in all phases of the planning
process. For the Wilsonville Road realignment, the city will provide public notice to affected property
owners, opportunities for testimony at public hearings, and opportunities for appeal of local decisions.

B. Land Use Planning

GOAL: To maintain an ongoing land use planning program to implement statewide and local goals. The
program shall be consistent with natural and cultural resources and needs.

The proposed TSP amendments are consistent with the land use planning goal because they will help
implement Phase 1 of the Bypass which is an approved project in the Newberg TSP and Comprehensive
Plan.

H. The Economy

GOAL.: To develop a diverse and stable economic base.

Policy 1.0. The City shall collaborate with other public and private entities and project developers to
construct and maintain the best surface transportation infrastructure possible (e.g. roads, airpark,
railroad).

The Phase 1 Bypass Project, including the Wilsonville Road realignment, will improve mobility and
accessibility in general, and freight movement in particular, throughout the Newberg Dundee urban area,
thus resulting in substantially reduced congestion and hours of delay when compared to a No Build
Alternative. This supports the goal of developing a diverse and stable economic base.

K. Transportation

Policyl.f. The City shall coordinate with Yamhill County and the State on the development of the
Newberg Dundee Bypass.

The city is directly coordinating with ODOT and Yamhill County on the development of the Bypass. The
TSP currently contains the full Bypass alignment, which will be an 11-mile, four-lane highway around the
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cities of Newberg and Dundee from Highway 99W northeast of Newberg to the Highway 18 interchange
south of Dundee. However, funding constraints preclude full construction of the Bypass at this time, and
the Bypass will be a phased development. The proposed TSP amendments are necessary to implement
Phase 1 of the Bypass.

M. Energy

GOAL.: To conserve energy through efficient land use patterns and energy-related policies and
ordinances.

The Bypass project, including Phase 1 and the Wilsonville Road realignment, is intended to improve
statewide and regional mobility through the area and to make existing Highway 99W maore accessible for
local and regional traffic. The project will help relieve much of the substantial traffic congestion that
currently exists along Highway 99W. Facilitating the smooth flow of traffic at acceptable levels of service
also helps conserve fuel by avoiding the wasteful burning of fuel at intersections already above capacity
or expected to exceed capacity during the planning period.

Oregon Statewide Planning Goals — applicable goals

Goal 1 (Citizen Involvement)

Goal 1 requires the opportunity for citizens to be involved in all phases of the planning process.
Generally, Goal 1 is satisfied when a local government follows the public involvement procedures set out
in its acknowledged comprehensive plan and land use regulations.

The City of Newberg Comprehensive Plan requires the city maintain a Citizen Involvement Program that
offers citizens the opportunity for involvement in all phases of the planning process. Compliance with
these regulations results in compliance with Goal 1.

Goal 2 (Land Use Planning), Part |

Goal 2, Part | requires that actions related to land use be consistent with acknowledged comprehensive
plans of cities and counties. It is specifically noted that the City of Newberg updated the Comprehensive
Plan to include the Newberg Dundee Bypass.

Goal 2, Part I also requires coordination with affected governments and agencies, evaluation of
alternatives, and an adequate factual base. In developing the Wilsonville Road realignment, ODOT
engaged in coordination efforts with planners, officials, and other representatives of Newberg. The
amendment also is consistent with the Phase 1 Bypass as authorized by the Oregon Legislature and
approved by Yamhill County.

Goal 5 (Open Spaces, Scenic and Historic Areas, and Natural Resources)

Goal 5 requires local governments to adopt programs to protect natural resources and conserve scenic,
historic, and open space resources for present and future generations as provided in the Oregon
Department of Land Conservation and Development’s Goal 5 administrative rule, OAR 660, Division 23.
Under OAR 660-023-0250(3)(b), local governments are not required to apply Goal 5 in post-
acknowledgment plan amendment proceedings unless the amendment affects a Goal 5 resource to allow
new uses that could be conflicting uses with a particular significant Goal 5 resource site. The Wilsonville
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Road realignment does not impact any resource sites inventoried and designated as significant under Goal
5. Therefore, Goal 5 does not apply.

Goal 6 (Air, Water and Land Resources Quality)

Goal 6 addresses the quality of air, water, and land resources. In the context of a comprehensive plan
amendment, a local government complies with Goal 6 by explaining why it is reasonable to expect that
the proposed uses authorized by the plan amendment will be able to satisfy applicable federal and state
environmental standards, including air and water quality standards. Because the Wilsonville Road
realignment is part of Phase 1, which provides the first step in implementing the Bypass project, and
because the Bypass project is an approved project in the City of Newberg’s acknowledged TSP and
Comprehensive Plan, the Wilsonville Road realignment is consistent with the City’s TSP and
Comprehensive Plan findings of compliance with Goal 6.

By substantially relieving congestion in the region, the Bypass project will improve air quality. This 2013
amendment will help substantially relieve congestion in the region by facilitating implementation of
Phase 1. Like the Bypass project in its entirety, the Wilsonville Road realignment will impact water
resources by adding a small amount of impervious surface to the watershed area. Where areas are paved,
water cannot penetrate the soils, so it rushes over the surface. This can increase erosion, increase the
movement of fine sediments, and increase pollutant loads in watercourses. However, these impacts can
adequately be mitigated through the use of effective land-based stormwater treatment systems that include
measures to preserve and restore mature vegetation and maximize infiltration. The use of construction
techniques that include temporary and permanent best management practices (BMPs) for erosion and
sediment control and spill control and prevention also can achieve compliance with clean water standards.
OHP 5A.1 directs ODOT to implement BMPs. These BMPs will apply to development of JTA Phase 1.
Mitigation strategies have been identified and agreed to in the Newberg Dundee Tier 2 Final EIS.

Stormwater is also subject to statewide permits that are issued to ODOT. For construction activities,
ODOT will comply with the terms and conditions of its statewide National Pollution Discharge
Elimination System (NPDES) permit: 1200-CA. ODOT will also comply with the terms and conditions of
its statewide MS4 permit for ongoing maintenance and operation of the highway. To comply with the
terms of the permits, ODOT follows BMPs set out in the Routine Road Maintenance Water Quality and
Habitat Guide, or Blue Book, which details the standard maintenance activities and describes how to
perform them in the most environmentally sensitive way. The Blue Book, first published in 1999, is the
basis for Endangered Species Act compliance with the National Marine Fisheries Service under the Clean
Water Act’s 4(d) exemption for maintenance activities. Goal 6 is met.

Goal 8 (Recreational Needs)

Goal 8 provides for local governments to meet the recreational needs of the citizens of Oregon. The
Bypass project, including the Wilsonville Road realignment, will further Goal 8's objectives by improving
access to recreational destination areas such as the Oregon coast, Yamhill County wineries, and the Spirit
Mountain Casino. The proposed road realignment will not impact existing park or recreational lands.

Goal 9 (Economic Development)

Goal 9 requires local governments to adopt comprehensive plans and policies that "contribute to a stable
and healthy economy in all regions of the state." The City of Newberg’s Comprehensive Plan has been
acknowledged to comply with Goal 9. The Bypass project, including the Wilsonville Road realignment to
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implement Phase 1, will improve mobility and accessibility generally, and freight movement in particular,
throughout the Newberg Dundee urban area, thus resulting in substantially reduced congestion and hours
of delay when compared to a No Build Alternative.

Goal 10 (Housing)

Goal 10 applies inside urban growth boundaries. While the Wilsonville Road realignment is within land

zoned as medium-density residential, there are no impacts to housing, because the road will be placed on
land that was previously roadway. Wilsonville Road will be reconnected to Highway 219 in its previous

location. Therefore, this action is consistent with Goal 10.

Goal 12 (Transportation)

Goal 12 requires local governments to "provide and encourage a safe, convenient, and economic
transportation system."” Goal 12 is implemented through the Transportation Planning Rule (TPR), OAR
660, Division 12. Because the Newberg Dundee Bypass Project is an approved project in the City of
Newberg’s acknowledged TSP, and the Wilsonville Road realignment is necessary to implement Phase 1
of the project, it is consistent with Goal 12 and with the TPR planning and coordination requirements. The
Wilsonville Road realignment will improve connectivity between the Bypass, Highway 219 and
Wilsonville Road and avoid violating roadway performance standards on Springbrook Road by severing
the connection between the two roads. The new intersection of Wilsonville Road and Highway 219 will
operate within ODOT’s performance standards.

Goal 13 (Energy Conservation)

Goal 13 directs cities and counties to manage and control land and uses developed on the land to
maximize the conservation of all forms of energy, based on sound economic principles. The Bypass
project, including JTA Phase 1 and the Wilsonville Road realignment, is intended to improve statewide
and regional mobility through the area and to make existing Highway 99W more accessible for local and
regional traffic. The project will help relieve much of the substantial traffic congestion that already exists
along Highway 99W and that will only deteriorate further in its absence. Providing safe and convenient
travel through an area and facilitating the efficient movement of people, goods, and services in that area
serves the growth needs and objectives of the region and the state, and follows sound economic principles.
Facilitating the smooth flow of traffic at acceptable levels of service also helps conserve fuel by avoiding
the wasteful burning of fuel at intersections already above capacity or expected to exceed capacity during
the planning period.
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