KITTELSON & ASSOCIATES, INC.

TRANSPORTATION PLANNING/TRAFFIC ENGINEERING
610 SW ALDER, SUITE700 + PORTLAND, OR 97205 - (503)228-5230 + FAX (503) 273-8169

MEMORANDUM
Date: September 28, 2004 Project #: 4539
To: Rob Kissler, City of Keizer & Dick Woelk, ATEP Inc.
From: Christopher Stanley, P.E.
Hermanus Steyn, Pr.Eng., P.E.
Project: Keizer Station Master Plan
Subject: Additional Information 2

The purpose of this memorandum is to provide additional information for the Keizer Station
development located at the Interstate 5 (I-5)/Chemawa Road interchange in Keizer, Oregon. This
memorandum is consistent with the April 2004 Keizer Station Master Plan Transportation
Impact Analysis (TIA). The items addressed in this memorandum are listed below.

e TIA Applicability

e Movie Theater Evening Impact

e Rail Crossing Sensitivity Analysis

e Internal/Onsite Intersection Traffic Signal Timing

e Offsite Intersection Traffic Signal Timing
e Phase 1 (Year 2008) - Vehicle Queues & Signal Progression
e Area “B” Access

e Area “C” Access

TRANSPORTATION IMPACT ANALYSIS APPLICABILITY

It is common for the specific uses in large developments like Keizer Station to change as the site
develops. This was anticipated in the transportation impact analysis. As long as the actual uses
generate comparable or less trips, the traffic study will remain valid.

Northwest National, LLC proposes to add a 14-screen, 40,000 square-foot movie theater to
Area A. The original traffic study assumed 800,000 square feet of retail and a 75,000 square-foot
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-
aquatic/recreation center. The current site plan proposes 750,000 square feet of retail and a 2
50,000 square-foot aquatic/recreation center. This shift in uses will not result in a measurable B
change in site trip generation during the weekday p.m. peak hour. Therefore, the traffic study )/W'(" '

accurately identifies the impacts of Keizer Station.

MOVIE THEATER EVENING IMPACT

Movie theaters tend to peak in the evening with the highest trip generation occurring Friday and

Saturday nights. Although the trip generation associated with the movie theater during the typical

Tuesday through Thursday weekday p.m. peak hour is expected to be consistent with the original .
traffic study, the theater will likely generate significantly more trips in the later evening when : ?
traffic volumes on the surrounding roadways are lower. The movie theater trip generation méiy/)-f{ A
add up to an additional 200 trips an hour in each direction on busy Friday and Saturday nights.

Except for time periods when other events are occurring, such as a Volcano baseball games, there S

is adequate capacity to accommodate this additional traffic. { ! | "

CHEMAWA ROAD RAIL CROSSING SENSITIVITY ANALYSIS

Trains traveling on the Portland & Western Railroad track currently stop traffic as they travel
across Chemawa Road. Westbound vehicles have the potential to stack back onto I-5. Therefore,
a sensitivity analysis was conducted to determine how long vehicle queues would be with
development of the site when a train crosses Chemawa Road.

The rail crossing sensitivity analysis was based on information provided by the railroad and
refined through observations made in the field. Currently, there are four train crossings a day,
two northbound and two southbound. There are no current plans to increase or change train
activity in this area. The time of day that the trains cross Chemawa Road and the lengths of the
trains vary. The most significant impact will likely occur when a train with 70 cars crosses }
Chemawa Road during the weekday p.m. peak hour. Based on information provided by the '
railroad, a 70-car train will close Chemawa Road for approximately two minutes and 45 seconds.

A site visit was conducted on Tuesday, September 15, 2004 during the midday timeframe to
obtain empirical data. The observations made at the time of a southbound train (2 p.m.) are listed
below. Attachment A contains the field observation notes.

e The observed train consisted of 56 cars and two engines (58 total). The train traveled at
approximately 15 to 20 mph.

e The gates lowered approximately 29 seconds in advance of the train and rose 9 seconds
after the train had passed. The total gate closure time was approximately 3 minutes and
20 seconds;

e The total vehicle queue measured was approximately 55 vehicles, 44 of which stacked on
Chemawa Road between the railroad and I-5, two stacked on the I-5 southbound to
westbound off-ramp, and nine stacked on the Chemawa Road overpass to I-5.

The field observations indicated that the gates are actually down for a longer period of time than
the information provided by the railroad; therefore, the sensitivity analysis was based on the field
data. The sensitivity analysis was also based on the worst-case scenario, during the weekday p.m.

Kittelson & Associates, Inc. Portland, Oregon
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peak hour when traffic volumes are highest. In addition, the gate closure time was increased to
represent a 70-car train. Adjusting the field data to represent existing conditions during the
weekday p.m. peak hour with a 70-car train resulted in vehicle queues shown in Figure 1.

Year 2008 with site traffic conditions will result in queues extending back to approximately ?
1,650 feet on Chemawa Road, 320 feet on the southbound I-5 off-ramp to westbound, and 415

feet on the northbound I-5 off-ramp to westbound. Figure 2 shows the expected queues for 2008
future conditions with Phase 1 development.

L

Year 2020 traffic volumes with development of the site and a 70-car train crossing Chemawa
Road during the weekday p.m. peak hour will result in vehicle queues of approximately 1,850 \_ ()
feet on Chemawa Road, 450 feet on the southbound I-5 off-ramp to westbound, and 700 feet on | )
the northbound I-5 off-ramp to westbound. Figure 3 shows the expected queues for 2020 future :
conditions with Keizer Station Master Plan development. As shown in Figure 3, these queues

remain on the ramps and do not spill into the interstate travel lanes. .
Development of the site will increase the storage and capacity in the area. Although the railroad / W
crossing will remain at grade, the site will include a roadway connection under the railroad. PAAL )
Unlike existing conditions where all east-west travel in the site vicinity is blocked, this will

provide east-west travel for site traffic, emergency vehicles, and a portion of the ambient traffic

on Chemawa Road.

INTERNAL INTERSECTION TRAFFIC SIGNAL INSTALLATION TIMING

Six onsite traffic signals are planned as part of the development. Figure 4 shows the locations of
these anticipated signals in Areas A and D. During peak time periods with full buildout of the
site, side-street motorists making left-turn movements will have increased delays. Traffic signals
at these locations will create gaps for side-street motorists, but will also increase delays for the
other movements at the intersections that operate well without traffic signals.

Although side-street motorists may experience delays, these movements operate within capacity
during the weekday p.m. peak hour. Operations will degrade during the Saturday peak hour with
the side-street movements approaching or exceeding capacity. Alternative routes are available for
most of these movements. Since the traffic signals will not be needed until the majority of the
site is developed and only during peak time periods, the installation of the onsite traffic signals
can be delayed and the site monitored to determine when signal warrants are met and operations
indicate a need for traffic signals. Monitoring will also identify if the site develops in a way that
eliminates the need for a traffic signal at an intersection. Figure B-1 in Attachment B summarizes
the weekday p.m. peak hour and Saturday midday peak hour traffic operations for these
intersections without traffic signals. The analysis worksheets are also included in Attachment B.

At this stage, we recommend the signals be designed and the underground infrastructure installed
so that the signal installations can easily and cost effectively be completed if warranted.

Kittelson & Associates, Inc. Portland, Oregon



004

FIGURE

UNS




September 2004

Keizer Station Master Plan
] 1l \
| I
|14}
|
Ll | =
| .‘ ._ -
&
| @
| £
| ! 's
|
SSS . NO ROAD IMPROVEMENT ,
“““““ ' FOR YEAR 2008 CONDITIONS
»
i : S
) i £ e
<
o,
=
< | ;
o |
Z /
T
&
= / / [ ]
& SINGLE SIDE-BY-SIDE|  /
= LEFT-TURNS
o
[a) |
5 [/ -/
E | / / : / f‘ll
@] : i / /
o | / /
i ) |
B 4 /) /)
=l / NO ROAD IMPROVEMENT
; / FOR YEAR 2008 CONDITIONS
| to / / /
== | | / ‘ / [,-'
| |
L
N
= IS
! |
- ‘I
e |
1B 4 ©
EH | :
D
RAILROAD SENSITIVITY ANALYSIS: EXPECTED QUEUES FOR @=Telilzs @
2008 FUTURE CONDITIONS WITH PHASE 1 DEVELOPMENT 2 g

(S5 TO BE CONSTRUCTED BY 2020

KEIZER, OREGON

g

K KITTELSON & ASSOCIATES, INC.

TRANSPORTATION PLANNING / TRAFFIC ENGINEERING



September 2004

Keizer Station Master Plan
7 .j N
1"=200" '
|1
D o |
<
Q.
@
=
=
o
Z |
oc
ST
= |
w |
i
=
o5 |
Im)
=
3‘
—
o |
o |
g
1
2
/ Q
3
RAILROAD SENSITIVITY ANALYSIS: EX’ D QUEUES FOR 2020 FUTURE CONDITIONS @:lcli:i= @
WITH R STATION MASTER PLAN DEVELOPMENT 3 §
KEIZER, OREGON

.
lzq KITTELSON & ASSOCIATES, INC.
[N/ TRANSFORTATION PLANNING / TRAFFIC ENGINEERING



OMaBO0TS6ESF

N
j

September 2004

2 i e ) / [ o
2\l @ : | | : 3 <
= 2 Il " . ~ | < i
= 3 | ':-'_:ff‘:;-,__ = S ST . N =S T i J ‘ ‘ “\ | |
= 3 }]I_ ITITUTITTTT :‘fITIITi;ﬁ’Tﬂ?i.mm\m‘.—,‘-’;ﬁ,_‘_ T TS T . ) | ! /
= F e e T S~ o Twegg -
= a3 ,‘:sli-’:#lJ--‘_J.‘_i_ﬁ_ﬂ..l;‘;,ugﬂ,u_u_i 140l gyj—l;. { Uy T S i — R ] ! { /
E i e . - .

KEIZER, OREGON

| ;%mmuﬁ;;‘{ i
F‘.J{u‘u%p;;-_;\.i:'uuu,uuuu I i i
b G l;yj_% bttt 57
R s e By
2 M < -

e
= Ui

’H.UJuuuﬂ_U“ “
JA Aty

e i"\
L. =

5 il o i P e
-}4&%&%@“-{1%%; e
+ ‘ "

G O
T, 2 /1 \ \gk@_ :
/ |

\
N

\S
N

e LN _ SR

< J LS s

Mitr

Jj.ummu j%#fﬁ#ﬁ ] gy Ummﬂiﬁf ;
. . ~

¢ ¢

Keizer Station Master Plan

PROPOSED SITE PLAN FOR AREAS "A" & "D" AND POTENTIAL ON-SITE SIGNAL LOCATIONS

TRANSPORTATION PLANNING / TRAFFIC ENGINEERING

IZ(Q KITTELSON & ASSOCIATES, INC.



Keizer Station Master Plan — Additional Information 2 Project #: 4539
September 23, 2004 Page 8

OFFSITE INTERSECTION TRAFFIC SIGNAL INSTALLATION TIMING

There are two new offsite traffic signals planned as part of the 2008 infrastructure recommended
in the Keizer Station Master Plan Phase 1 analysis. The operational and signal warrant analyses
indicate that traffic signals need to be installed at the Lockhaven Drive/Chemawa
Road/Realigned Radiant Drive and Chemawa Road/Road A/Road B (Right-In/Right-Out/Left-In
Access) intersections. The Phase 1 operational and signal warrant worksheets for these
intersections are included as part of Attachment C (Appendix A).

PHASE 1 - VEHICLE QUEUES AND SIGNAL PROGRESSION

Northwest National, LLC and the Chemawa LLC are developing approvals for Phase 1 of Keizer
Station, the land east of the railroad. Our May 17" Technical Memorandum identifies the
infrastructure required for Phase 1. In addition, a progression analysis has been conducted to
maximize flow and reduce delays for the through movements on the Chemawa Road-Lockhaven
Drive corridor. This analysis is part of a formal process in accordance with OAR 743-020-0440
through OAR 743-020-0480 obtaining approval from ODOT. The documentation and analyses
are included in Attachment C.

Figure 5 illustrates the Phase 1 weekday p.m. peak hour 95th-percenti1e vehicle queues along the
Chemawa Road-Lockhaven Drive corridor as calculated through the progression analysis. The
queues are shown for a 110-second cycle length coordinating the signals to achieve maximum
green-time (bandwidth) for the through movements along the Chemawa Road-Lockhaven Drive
corridor. It should be noted that these queues are based on a maximum bandwidth optimization
as required by OAR 734-020-0440 through 734-020-0480 and not flow rates. Optimizing for
flow rate will result in shorter queues, especially at the Chemawa Road/Lockhaven Drive/
Realigned Radiant Drive intersection where the westbound through queue extends close to the
Chemawa Road/Road A/Road B (Right-In/Right-Out/Left-In Access) intersection. A realistic
coordination plan will optimize for flows and therefore result in shorter queue lengths. The
progression analysis showed that this westbound queue reaches a maximum during the green
phase, and clears out before the end of green. In other words, the duration of this maximum
westbound through queue is relatively short with the vehicle platoon arriving and departing after
a brief delay.

AREA “B” ACCESS

The April 2004 traffic study and proposed infrastructure assumes limited development of the
land north of Chemawa Road and west of the railroad. The realigned Radiant Drive will be
designed so that this land can be accessed in the future with right-in/right-out driveways only.

Kittelson & Associates, Inc. Portland, Oregon
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AREA “C” ACCESS

The April 2004 traffic study assumes that access to Area “C” will be via a new southeast leg to
the existing Chemawa Road/McLeod Lane intersection. Ridge Drive currently provides access to
Area “C” on a portion of Chemawa Road that will be rebuilt to provide sufficient capacity and
intersection spacing. As part of the Phase 1 infrastructure, the existing Ridge Drive access on
Chemawa Road will be closed and realigned to connect to Chemawa Road south of Lockhaven
Drive, where traffic volumes are lower. This connection will be temporary and the location
finalized during the design stage of the proposed road improvements associated with Phase 1.

The ultimate roadway plan for the area prohibits access along Chemawa Road from the Portland
& Western Railroad to the Chemawa Road/McLeod Lane intersection to the southwest. When
Area “C” develops, the temporary Ridge Drive connection will be closed, and access will be
provided at the existing Chemawa Road/McLeod Lane intersection. We recommend that a traffic
study be prepared with development of Area “C” to determine what roadway improvements and
traffic control be constructed in the immediate area to accommodate the additional traffic.

CONCLUSIONS

We trust that this supplemental memorandum adequately addresses those transportation related
concerns raised as part of the formal process. Please contact us if you have any questions or
comments regarding the contents of this memorandum or the additional analysis performed
within.

Kittelson & Associates, Inc. Portland, Oregon
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KITTELSON & ASSOCIATES, INC.

TRANSPORTATION PLANNING/TRAFFIC ENGINEERING
610 SW ALDER, SUITE700 + PORTLAND, OR 97205 - (503)228-5230 + FAX (503)273-8169

MEMORANDUM

Date: September 28, 2004 Project #: 4539
To: Craig Black, ODOT Region 2 & Massoud Saberian, State Traffic Engineer Office
ce:  Rob Kissler, City of Keizer & Dick Woelk, ATEP Inc.
From: Chris Stanley, P.E., Peter Koonce, P.E. & Hermanus Steyn, Pr.Eng., P.E.
Project: Keizer Station Master Plan

Subject: Phase 1 Signal Progression

INTRODUCTION

In accordance with OAR 743-020-0440 through OAR 743-020-0480, this memorandum
documents the need for the installation of a new traffic signal on Chemawa Road at the Portland
& Western Railroad and signal modifications at the Interstate 5 (I-5)/Chemawa Road interchange
ramp terminals. A second signal that is not part of the State Highway is proposed at the
Chemawa Road/Lockhaven Drive/Realigned Radiant Drive intersection. The traffic analysis
performed as part of the Keizer Station Master Plan development (April, 2004) has shown the
need for the new traffic signals and the two signal modifications.

As requested by ODOT staff, this memorandum outlines the project background and analysis
assumptions and specifies how the three intersections within ODOT right-of-way meet the
specific OAR requirements for the approval of the proposed traffic signal. In particular, it is the
goal of this memorandum to show that the installation of a traffic signal at the Chemawa
Road/Road A/Road B (Right-In/Right-Out/Left-In Access) intersection does not negatively
impact traffic operations and traffic progression along the Chemawa Road-Lockhaven Drive
corridor.

PROJECT BACKGROUND

Northwest National, the Chemawa LLC and the City of Keizer are proposing to develop the
majority of the 225.2 acres located west of the Chemawa/l-5 interchange in Keizer, Oregon.
There has been a strong interest to develop the site from the City and community. Consequently,
much of the site has been identified as part of an Urban Renewal District.

Due to surrounding constraints, access to the site is limited. The site is bordered on the north by
the Salem-Keizer Urban Growth Boundary, on the east by I-5, and the south by the Salem

FILENAME: G:\projfile\d539\REPORT\ODOT-signals_Request-Approval.doc
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Parkway. Existing residential neighborhoods surround the site to the south and west. The site is
bisected by a north-south running Portland & Western Railroad track. Due to these constraints,
the majority of the site can only be accessed via Chemawa Road. Significant effort has been
invested to develop a site plan and roadway network that provides safe and efficient traffic
operations to the development and on the surrounding infrastructure, including the I-5
interchange ramps. In addition, the April 2004 traffic study analyzed 2020 traffic conditions to
ensure that the surrounding infrastructure will continue to operate acceptably in the long-term
future.

The entire master plan is unlikely to develop at the same time. The project team has identified

"Phase 1 to be built out by the Year 2008. The near-term 2008 component will involve the
development of Area A [Village Center] and Area D [Commerce Center]. Figure 1 shows
preliminary site plans for these two areas. To accommodate this initial development, a series of
capacity improvements were identified to meet the operating thresholds. The improvements
associated with the capacity scenario are conceptually illustrated in Figure 2 and include the
following component shown in Table 1 below:

Table 1
Recommended Capacity Improvements (Existing - 2008)

Intersection/Road Recommended Improvement
Segment
Lockhaven Drive/MclLeod " Change existing westbound right-turn lane into a through/right lane
Lane
= Realign Chemawa Road south of Lockhaven Drive
u Signalize intersection

. Add additional eastbound and westbound through lanes

Lockhaven Drive/Chemawa . Provide single eastbound left-turn lane
B?iig/ Realigned Radiant . Provide dual westbound left-turn lanes
" Provide northbound left, through and right-turn lanes
" Provide southbound left-turn, through and right-turn lanes
. Run northbound and southbound right-turns with overlap phasing
= Signalize intersection due to insufficient gaps
= Pir.'ovtde dual northbound and southbound right-turn lanes and run with overlap
phasing

Chemawa Road/Road = Add eastbound and westbound right-turn lanes

A/Road B (Right-In/Right- - Add eastbound and westbound left-turn lanes

Out/Left-In Access) " Construct a raised median in Chemawa Road to prohibit northbound and
southbound through and left-turn movements

L] Run the traffic signal with two-phases for optimum capacity and minimal
impact on Chemawa Road through traffic

Chemawa Road/l-5 u Add an additional southbound right-turn lane

Southbound Ramp Terminal " Provide an eastbound right-turn lane
Chemawa Road/I-5 . .
Northbound Ramp Terminal Provide dual northbound left-turn lanes and a shared through/right lane
= Provide two through lanes in both directions from just east of the Chemawa

Road/I-5 Northbound Ramp Terminal intersection to just west of the

East-West Lockhaven Drive- Lockhaven Drive/Chemawa Road intersection

Chemawa Road Corridor
u Interconnect all traffic signals from the I-5 Northbound Terminal to MclLeod

Kittelson & Associates, Inc. Portland, Oregon
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NEED FOR INTERIM SAFETY AND CAPACITY IMPROVEMENTS

As required under OAR 734-020-0440, the approval of a new traffic signal on a State Highway
must meet certain technical and administrative requirements. As described in the previous
section, the capacity improvements include two new traffic signals on Chemawa Road at the
Chemawa Road/Lockhaven Drive/Realigned Radiant Drive intersection (non State Highway
section) and Chemawa Road/Road A/Road B (Right-In/Right-Out/Left-In Access) intersection
(State Highway section) east of Portland & Western Railroad. The following section outlines the
technical need for the traffic signal in order to comply with OAR 734-020-0440 (1)(a)(A&B).

Anticipated Initial Demand

With construction of the Phase 1 development, KAI evaluated whether the existing transportation
system could safely and efficiently accommodate the anticipated near-term traffic growth. The
Phase 1 development is anticipated to generate approximately 2,020 (895 in, 1,125 out)
additional weekday p.m. peak hour trips (primary trips). Under this initial vehicular demand, a
traffic analysis investigation was undertaken to determine if improvements were needed.

Chemawa Road Access Scenarios

The City’s Transportation System Plan (TSP) identifies a new signalized intersection (full
access) on Chemawa Road serving properties to the north (Area A) and south (Area D) of
Chemawa Road just east of railroad tracks. As discussed previously, the site is constrained and
due to the proximity of this access point to the I-5 interchange, a range of scenarios was
evaluated as part of the Keizer Station Master Plan (April 2004 traffic study) to find the best
option to serve the public while maintaining safe and efficient traffic conditions along the
Chemawa Road corridor.

It was concluded that a signalized right-in/right-out/left-in at the railroad (Scenario #3 in April
2004 Traffic Study) provides a flexible transportation system with safe and efficient operations
on-site and on the surrounding transportation system. Motorists accessing the site will have
alternative routes, enabling traffic loads to distribute and shift with peak activities. This signal
operates better than the required operating standards and the two-phase traffic signal has minimal
impact on capacity and progression on Chemawa Road. It also provides for flexibility of signal
interconnection and timing. Figure 3 illustrates the conceptual intersection geometry at the new
signal. There are on-going discussions with railroad authorities to refine and finalize the
intersection geometry.

Signal Warrant Analysis - Capacity Improvement

In order to comply with OAR 734-020-0460, signal warrant analyses were conducted at the
Chemawa Road/Lockhaven Drive/Realigned Radiant Drive and Chemawa Road/Road A/Road B
(Right-In/Right-Out/Left-In) intersections. These warrant analyses were conducted based on
MUTCD Warrant #1 Case A and Case B, as outlined by ODOT’s approved methodology. Based
on this methodology, both intersections meet MUTCD Warrants #1, 2 and 3, as summarized in
the warrant analysis worksheets shown in Appendix “A”.

Kittelson & Associates, Inc. Portland, Oregon
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SIGNAL PROGRESSION ANALYSIS

In accordance with OAR 734-020-0480, a transportation operations analysis was performed
along the Chemawa Road-Lockhaven Drive corridor at the intersections listed below.

Chemawa Road/I-5 Northbound Ramp Terminal intersection
Chemawa Road/I-5 Southbound Ramp Terminal intersection
Chemawa Road/Road A/Road B (Right-In/Right-Out/Left-In Access)
Chemawa Road/Lockhaven Drive/Realigned Radiant Drive
Lockhaven Drive/McLeod Lane

Typically, traffic signals are interconnected and timed to progress through movements on a
corridor. On this corridor, the movement with the highest volume at the easternmost intersection
(Chemawa Road/I-5 Northbound Ramp Terminal) is the northbound left turn. In addition, a large
percentage (approximately 30%) of westbound through vehicles make a left-turn at the Chemawa
Road/I-5 Southbound Ramp Terminal intersection. For this reason, it was decided to perform an
additional progression analysis coordinating the northbound to westbound left-turn movement at
the Chemawa Road/I-5 Northbound Ramp Terminal to the corridor intersections. This resulted
in two scenarios related to progression along the Chemawa Road-Lockhaven Drive corridor:

1.

Scenario 1 is a progression analysis based on east west through volumes on Chemawa
Road-Lockhaven Drive throughout the corridor.

2. Scenario 2 is a progression analysis that coordinates the northbound to westbound left-

turn movement at the Chemawa Road/I-5 Northbound Ramp Terminal intersection with
the westbound through volumes along Chemawa Road-Lockhaven Drive.

To complete the analyses, the steps and assumptions described below were used.

The forecast 2008 weekday p.m. peak hour traffic volumes were utilized for the four
study intersections. This period represents the most critical traffic volumes along the
study corridor.

A Synchro model was developed for the critical study period using Synchro 5.0.
Appendix “B” contains the Synchro output files from the analyses.

Total lost time was assumed as 4 seconds per phase at the signalized intersections.
A peak hour factor (PHF) of 1.0 was applied to all movements at the study intersections.

The ideal saturation flow rate for each study intersections was set at 1,900 passenger cars
per hour per lane.

Existing signal timing parameters were obtained from the City of Salem at the Chemawa
Road-Lockhaven Drive corridor intersections.

Kittelson & Associates, Inc. Portland, Oregon
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Gieneral Signal Operations and Timing Parameters

The cycle length for the study intersections along the Chemawa Road-Lockhaven Drive corridor
is 110 seconds. The 130-second cycle length was based on conversations with the City of Salem
Signal Engineering staff wanting this corridor to match the signal timing on the River Road
corridor. The bandwidth solution may result from a different optimal cycle length that was
studied in this evaluation, however due to the City’s interest in remaining consistent we have not
conducted an exhaustive study.

Appendix “B” contains the results of the operational analysis (v/c ratio, LOS, and 95™ percentile
queues) for the coordinated signals along the Chemawa Road-Lockhaven Drive corridor. It
should be noted that adequate pedestrian crossing times have been provided at all intersections.

Based on the results presented in Appendix “B”, a 110- or 130-second cycle length throughout
the corridor results in acceptable traffic operations and 95" percentile queues that can be
accommodated by available storage.

Screen captures of the Maximum Band width and 50™ percentile flows are provided below for
the two cycle length and progression scenarios. As noted for the Scenario 2 analyses, the
bandwidths are based on the northbound to westbound left-turn movement at the Chemawa
Road/I-5 Northbound Ramp Terminal intersection. The 50" percentile flow represents the
average vehicle flow expected at the intersections.

Kittelson & Associates, Inc. Portland, Oregon
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Weekday PM Peak Hour Max Band Width: 110-second cycle length (Scenario 1)
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Weekday PM Peak Hour Max Band Width: 110-second cycle (Scenario 2)
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Weekday PM Peak Hour Max Band Width: 130-second cycle length (Scenario 1)
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Weekday PM Peak Hour Max Band Width: 130-second cycle length (Scenario 2)
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Per OAR 734-020-0480 (1)(e), the through traffic on the state highway must have a bandwidth
«_..as large as that required, or as presently exists, for through traffic on the state highway at the
most critical intersection within the roadway segment”. The critical intersection is the one with
the highest through volume; therefore the Chemawa Road/I-5 Southbound Ramp Terminal
intersection is the critical intersection. In particular, the westbound through movement shows the
largest volume (approximately 1,590). Table 2 illustrates the resulting progression bandwidth
ratio along the Chemawa Road corridor for both scenarios focusing on the Chemawa Road/I-5
Southbound Ramp Terminal intersection. As shown in Table 2, Scenario 2 results in adequate
bandwidth at the critical intersection.

110-second cycle length scenario

Under Scenario 1, the Chemawa Road/Lockhaven Drive corridor is shown to have an eastbound
bandwidth of 43 seconds and westbound bandwidth of 40 seconds during the weekday p.m. peak
hour. Scenario 2 results in an eastbound bandwidth of 31 seconds and westbound bandwidth of
46 seconds. This bandwidth under Scenario 2 is also large enough to accommodate the highest
through volumes in both directions (eastbound & westbound) along the Chemawa Road-
Lockhaven Drive corridor.

130-second cycle length scenario

Under Scenario 1, the Chemawa Road/Lockhaven Drive corridor is shown to have an eastbound
bandwidth of 44 seconds and westbound bandwidth of 43 seconds during the weekday p.m. peak
hour. Scenario 2 results in an eastbound bandwidth of 55 seconds and westbound bandwidth of
56 seconds. This bandwidth under Scenario 2 is also large enough to accommodate the highest
through volumes in both directions (eastbound & westbound) along the Chemawa Road-
Lockhaven Drive corridor.

Table 2
Chemawa Road Bandwidth Analysis of the Critical Through Volume (Westbound)
Critical
Critical Through Assumed Assumed | Through Progression
Volume (p.m. Saturation Cycle Volume Bandwidth
Scenario peak hour) Flow Rate Length Ratio Ratio Adequate?

1 1,590 per 2 lanes 1,900 110 0.42 0.36 No

1,590 per 2 lanes | 1,900 130 0.42 0.33 No
2 1,590 per 2 lanes 1,900 110 0.42 0.42 Yes

1,590 per 2 lanes | 1,900 130 0.42 0.43 Yes

Kittelson & Associates, Inc. Portland, Oregon
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CONCLUSION

As shown in the analysis, a traffic signal at Chemawa Road/Lockhaven Drive and Chemawa
Road/Road A/Road B (Right-In/Right-Out/Left-In Access) meets the technical and
administrative requirements of OAR 734-020-0440 through 734-020-0480. In addition, the
bandwidth analyses also proved that the addition of this intersection does not negatively impact
the overall corridor-wide operations, and allows for adequate vehicle flow along the Chemawa
Road-Lockhaven Drive corridor.

In particular, the analysis shows the following:

e There is an operational and safety need for a traffic signal at Chemawa Road/Road
A/Road B (Right-In/Right-Out/Left-In Access) intersection.

e The estimated near-term intersection volumes are high enough to meet the MUTCD
signal warrant requirements.

e A common cycle length can be provided at five intersections such that the resulting
progression bandwidth is large enough to accommodate the critical through traffic along
the Chemawa Road- Lockhaven Drive corridor.

Please contact us if you have any questions regarding this analysis.

Kittelson & Associates, Inc. Portland, Oregon
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KITTELSON & ASSOCIATES, INC.

Raw Traffic Volumes

610 SW Alder, Suite 700 Hour Major Street Minor Street

Portland, Oregon 97205 Begin End EB WwB NB SB
(503) 228-5230 5:00 PM 6:00 PM 901 1846 475 454
Fax: (503) 273-B169 2nd Highest Hour 865 1772 456 436
3rd Highest Hour B47 1735 447 427
Project #: 4539 4th Highest Hour 721 1477 380 363
Project Name: Keizer Station Master Plan 5th Highest Hour 685 1403 361 345
Analyst: PML 6th Highest Hour 613 1255 323 309
Date: 9/24/2004 7th Highest Hour 568 1163 299 286
Flle: G:\projfile\4539\EXCEL\Sig-Warrants\Off-site\September04 8th Highest Hour 541 1108 285 272
Update\Weekday\[ChemLock-SigWarrant.xls]Data Input 9th Highest Hour 432 886 228 218
Intersection: Chemawa Road/Lockhaven Drive 10th Highest Hour 405 831 214 204
Scenario: Year 2008 Weekday PM Peak Hour 1ith Highest Hour 405 831 214 204
' 12th  Highest Hour 387 794 204 195
13th Highest Hour 351 720 185 177

14th Highest Hour 324 665 171 163
Warrant Summary 15th Highest Hour 324 665 1 163
Warrant Name Analyzed? Met? 16th Highest Hour 315 646 166 159

#1 Eight-Hour Vehicular Volume Yes Yes 17th Highest Hour 180 369 95 o1

#He Four-Hour Vehicular volume Yes Yes 18th Highest Hour 99 203 52 50

#3 Peak Hour Yes Yes 19th Highest Hour %0 185 48 45

#4 Pedestrian Volume No - 20th Highest Hour 36 74 19 18

#5 School Crossing No - 21st Highest Hour 27 55 14 14

#6 Coordinated Signal System ‘No - 22nd Highest Hour 27 55 14 14

#7 Crash Experience No - 23rd Highest Hour 18 37 10 9

#8 Roadway Network No - 24th Highest Hour 18 37 10 9

Analysis Traffic Volumes
Hour Major Street Minor Street

Input Parameters Begin End EB we NB B
Volume Adjustment Factor = 1.0 5:00 PM 6:00 PM 901 1846 475 454
North-South Appreach = Minor 2nd Highest Hour 865 1772 456 436
East-West Approach = Major 3rd Highest Hour 847 1735 447 427
Major Street Thru Lanes = 2 4th Highest Hour 721 1477 380 363
Minor Street Thru Lanes = 1 5th Highest Hour 685 1403 361 345
Speed » 40 mph? No 6th Highest Hour 613 1255 323 309
Population < 10,0007 . No 7th Highest Hour 568 1163 299 286
Warrant Factor 100% 8th Highest Hour 541 1108 285 272
Peak Hour or Daily Count? Peak Hour 9th Highest Hour 432 886 228 218
10th Highest Hour 405 831 214 204
Major Street: 4th-Highest Hour / Peak Hour 80% 11th Highest Hour 405 831 214 204
Major Street: 8th-Highest Hour / Peak Hour 60% 12th Highest Hour 387 794 204 195
Minor Street: 4th-Highest Hour / Peak Hour 80% 13th Highest Hour 351 720 185 177
Minor Street: Bth-Highest Hour / Peak Hour 60% 14th Highest Hour 324 665 71 163
15th Highest Hour 324 665 171 163
16th Highest Hour 315 646 166 159

17th Highest Hour 180 369 95 91

18th Highest Hour 99 203 52 50

19th Highest Hour 90 185 48 45

20th Highest Hour 36 74 19 18

21st Highest Hour 27 55 14 14

22nd Highest Hour 27 55 14 14

23rd Highest Hour 18 37 10 9

24th Highest Hour 18 37 10 9

Warrant Summary



KITTELSON & ASSOCIATES, INC.

Raw Traffic Volumes

610 SW Alder, Suite 700 Hour Major Street Minor Street

Portland, Oregon 97205 Begin End EB w8 NB SB
(503) 228-5230 5:00 PM 6:00 PM 1159 1968 764 560
Fax: (503) 273-8169 2nd Highest Hour 113 1889 733 538
3rd Highest Hour 1089 1850 718 526
Project #: 4539 4th Highest Hour 927 1574 611 448
Project Name: Keizer Station Master Plan 5th Highest Hour 881 1496 581 426
Analyst: PML 6th Highest Hour 788 1338 520 381
Date: 9/24/2004 Tth Highest Hour 730 1240 481 353
File: G:\projfile\4539\EXCEL\Sig-Warrants\Off-site\September04 8th Highest Hour 695 1181 458 336
Update\Weekday\[ChemRiRol-SigWarrant.xls]Data Input 9th Highest Hour 556 945 367 269
Intersection: Chemawa Road/Right in-Right out/Left in 10th Highest Hour 522 886 344 252
Scenario: Year 2008 Weekday PM Peak Hour 1th Highest Hour 522 886 344 252
12th Highest Hour 498 846 329 241

13th Highest Hour 452 768 298 218
14th Highest Hour 417 708 275 202
Warrant Summary 15th Highest Hour 417 708 275 202

Warrant Name Analyzed? Met? 16th Highest Hour 406 689 267 196

#1 Eight-Hour Vehicular Volume Yes Yes 17th Highest Hour 232 394 153 nz

#2 Four-Hour Vehicular volume Yes Yes 18th Highest Hour 127 216 B84 62

#3 Peak Hour Yes Yes 19th Highest Hour 116 197 76 56

#4 Pedestrian Volume No - 20th Highest Hour 46 79 3l 22

#5 School Crossing "‘No - 21st Highest Hour 35 59 23 17

#6 Coordinated Signal System No - 22nd Highest Hour 35 59 23 17

#7 Crash Experience No - 23rd Highest Hour 23 39 15 11

#e Roadway Network No . - 24th Highest Hour 23 39 15 11

Analysis Traffic Volumes
Hour Major Street Minor Street

Input Parameters Begin End EB we N8 sk
Volume Adjustment Factor = 1.0 5:00 PM 6:00 PM 1158 1968 764 560
North-South Approach = Minor 2nd Highest Hour 113 1889 733 538
East-West Approach = Major 3rd Highest Hour 1089 1850 718 526
Major Street Thru Lanes = 2 4th Highest Hour 927 1574 611 448
Minor Street Thru Lanes = 2 5th Highest Hour 881 1496 581 426
Speed > 40 mph? Neo 6th Highest Hour 788 1338 520 381
Population < 10,000? No Tth Highest Hour 730 1240 481 353
Warrant Factor 100% 8th Highest Hour 695 1181 458 336
Peak Hour or Daily Count? Peak Hour 9th Highest Hour 556 945 367 269
10th Highest Hour 522 886 344 252

Major Street: 4th-Highest Hour / Peak Hour 80% 1ith Highest Hour 522 886 344 252
Major Street: 8th-Highest Hour / Peak Hour 60% 12th Highest Hour 498 846 329 241
Minor Street: 4th-Highest Hour / Peak Hour 80% 13th Highest Hour 452 768 298 218
Minor Street: 8th-Highest Hour / Peak Hour 60% 14th Highest Hour 417 708 275 202
15th Highest Hour a7 708 275 202

16th Highest Hour 406 689 267 196

17th Highest Hour 232 394 153 112

18th Highest Hour 127 216 84 62

19th Highest Hour 116 197 76 56

20th Highest Hour 46 79 31 22

21st Highest Hour 35 59 23 17

22nd Highest Hour 35 59 23 17

23rd Highest Hour 23 39 15 1

24th Highest Hour 23 39 15 11

Warrant Summary



Appendix B

Synchro Summary
Analysis Worksheets



Lanes, Volumes, Timings 110 Second Cycle length
2: Chemawa Road & McLeod Ln Scenario 1

N N

=il 1863
R
1770 1863

‘Htgh on

Satd. Flow (HTOR)
Lin ‘Speed (mph)
Link Distance (ft)
Travel Time (s)
Volume (vph)

Protected Phases
Permltted_?Phase

Approach Delay
Approach LOS

Splits and Phases:  2: Chemawa Road & McLeod Ln

9/24/2004 Synchro 5 Report
Page 1

KITTELPOR6-FF51



Lanes, Volumes, Timings 110 Second Cycle length
3: Chemawa Road & Radiant Dr Scenario 1

Leading Detector (ft)

Tralllng Detector (1)

Satd, F'OWJJ( oy 1770 3 | ) 1770 1863 1583 1770 1863 1563
ﬁr’fF’ermitted 7 A{o‘ggso
0 1770 1863 1

Péfmmittod Phases’
Total Spllt f)

540 42.9

Maxlmumﬂv/cgﬂatzo-.f
Intersection Signal Delay: 30.5
Intersection Capacity Utiliza

Splits and Phases: _3: Chemawa Road & Radiant Dr

9/24/2004 Synchro 5 Report
Page 2
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Lanes, Volumes, Timings 110 Second Cycle length
4: Chemawa Road & Road A Scenario 1

N RN R

Satd. Flow (perm) 1583 1770 3539 1583
Eggﬁt"ummn?ﬂe' e
(

ravel Time:(s).
Volume (vph) ]
PeakiHourFagtor /00" 100 1.00° 100 1:00" ":00"" 1:00771.00" 100 1. 00 1.00

Protected Phases
Permit e:dtamajggs

Cycle Length: 1
Actuated Cycle
Offset: 70/(64%), Reference:
Control Type Actuated Coordmated

el - B

9/24/2004 ' Synchro 5 Report
Page 3
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Lanes, Volumes, Timings 110 Second Cycle length
5: Chemawa Road & I-5 SB Ramp Scenario 1

A ey v ANt ALY

Total Lost Time (s)
Leading Detector (ft

Area Type -
@S:tuated Cycle Length_:1 j 0

T ‘ .:’l.a

9/24/2004 ' Synchro 5 Report
Page 4
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Lanes, Volumes, Timings
6: Chemawa Road & I-5 NB Ramp

110 Second Cycle length
Scenario 1

ading D
Tratlmg Detector (ft)

Turning'Speed (mph

Satd FIow(prot) -

2 =) ,_.m—‘e i
Actuated Cycle Lengt

Splits and Phases:  6: Chemawa Road & I-5 NB Ramp

9/24/2004

KITTELPOR6-FF51

Synchro 5 Report
Page 5



Lanes, Volumes, Timings 110 Second Cycle length
2: Chemawa Road & McLeod Ln Scenario 2

et N

B
1900 ~ 1900

0 1770 1803

Protectéd hases

Permitted/Phase
Total Spht (s)

Splits and Phases:  2: Chemawa Road & McLeod Ln

9/24/2004 Synchro 5 Report
Page 1
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Lanes, Volumes, Timings 110 Second Cycle length
3: Chemawa Road & Radiant Dr Scenario 2

Volume (vph) ‘ 133 187
PeakHor Faotor "~ 1.0 1 | 00" 007 o 00 100

Pérmitted/Phases
’@tal Spllt (5),

406 25.9

Splits and Phases:  3: Chemawa Road & Radiant Dr

9/24/2004 Synchro 5 Report
Page 2
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Lanes, Volumes, Timings 110 Second Cycle length
4: Chemawa Road & Road A Scenario 2

Ay v A b 24

Storage*Lane
Total Lost Tlme (s)

Volume (vph) 93 748 318 210 1285 473 0 0 764 0 0 560
Peak'Hour Facto 0 I 000 1. ] 5 0 o]
Lane Group Flow (vph) 0

Turn Type
Protected Phases
Permitted Phase
Total Split (s)

Act Effct Green:(
Actuated g/C Rati
VicRatio .«
Unlform Delay, d1

ch Del: e 5 ; :
Approach LOS A A c C

Splits and Phases:  4: Chemawa Road & Road A

9/24/2004 Synchro 5 Report
Page 3
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Lanes, Volumes, Timings 110 Second Cycle length
5: Chemawa Road & I-5 SB Ramp Scenario 2

N L Y

@ﬁ'ﬁermtt
Satd FIow (perm)

.%*‘,ti;ﬁ;f—-;f:c"it@rféeﬁ

e

> 52

9/24/2004 Synchro 5 Report
Page 4
KITTELPOR6-FF51



Lanes, Volumes, Timings 110 Second Cycle length
6: Chemawa Road & I-5 NB Ramp Scenario 2

A ey ¢ A b A4

Lane Gonflgurat:ons

Leadi
Traillng Detector (ft)
3 d -7

:‘a@qmﬁﬁ T Rex
Satd. Flow (FITO )

279 656

Splits and Phases:  6: Chemawa Road & I-56 NB Ramp

9/24/2004 Synchro 5 Report
. Page 5
KITTELPOR6-FF51



Lanes, Volumes, Timings 130 Second Cycle length
2: Chemawa Road & McLeod Ln Scenario 1

Ay oA A2 MY

fl alof P (1T
Satd Flow (prot) 1770 1863 1583 1770
Fit Permittet 0.950 e
S

552 22.3
584 254

_Actuate Cycle Length 130

190 (69%), Referenced to phase 2:EBT and 6:WB

Ccl)ntroll Type Actuated-Coordinated

Splits and Phases:  2: Chemawa Road & McLeod Ln

9/24/2004 Synchro 5 Report
Page 1
KITTELPOR6-FF51



| Lanes, Volumes, Timings 130 Second Cycle length
3: Chemawa Road & Radiant Dr Scenario 1

Ay ¢ A8 b2 M4

1863 1583

1863 1583 1770

Permitted Phase
Total Spllt (s)

Splits and Phases:  3: Chemawa Road & Radiant Dr

9/24/2004 Synchro 5 Report
Page 2
KITTELPOR6-FF51



Lanes, Volumes, Timings 130 Second Cycle length
4: Chemawa Road & Road A Scenario 1

iR IR AR N R

Volu}he (vph) 93 748 318 210 1285 473 0 0 764 0 0 560

Peak Holr Factor

Permitted’Phases
Total Spllt (s) .

Splits and Phases:  4: Chemawa Road & Road A

9/24/2004 Synchro 5 Report
Page 3
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| Lanes, Volumes, Timings 130 Second Cycle length
5: Chemawa Road & I-5 SB Ramp Scenario 1

| A a0y ¢ AN ot o2y 4

Satd Flow (prot) 0 3539 1583 1770 3539 0 0 0 0 0 1777 2787

_]nif—:-rsec i
CU'Level

Splits and Phases:  5: Chemawa Road & I-5 SB Ramp

9/24/2004 Synchro 5 Report
Page 4
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Lanes, Volumes, Timings 130 Second Cycle length
6: Chemawa Road & |-5 NB Ramp Scenario 1

A ey v ANt 2 ML S

0 3433 1585

0 3433 1585

0 Fei
aI Delay 31 6

Splits and Phases:  6: Chemawa Road & I-56 NB Ramp

— 02

9/24/2004 Synchro 5 Report
Page 5
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| Lanes, Volumes, Timings 130 Second Cycle length
2: Chemawa Road & MclLeod Ln Scenario 2

| N Y

1770 1863 1583

Lin -,Sp d
Lll'lk Dlstance (ft)
ravel Time (s)
Volume (vph)
Peak Hour Fac

ph)

Splits and Phases: 2: Chemawa Road & MclLeod Ln

9/24/2004 Synchro 5 Report
Page 1
KITTELPOR6-FF51



Lanes, Volumes, Timings 130 Second Cycle length
3: Chemawa Road & Radiant Dr Scenario 2

576 1181

576 1270

Permitted P At
Total Split (s) 0 560 00 340 640 00 80 200 340 200
/Act Effct Gre i ;

Cycle 'erlgth“tﬂa )
Actuated Cycle Length 130

Splits and Phases:  3: Chemawa Road & Radiant Dr

9/24/2004 Synchro 5 Report
Page 2
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Lanes, Volumes, Timings 130 Second Cycle length
4: Chemawa Road & Road A Scenario 2

Volume (VPh) 93 748 318 210 1285 478 0 0 764
-ﬁH@ E G‘ )| Y 00 i i T {70

Splits and Phases:  4: Chemawa Road & Road A

9/24/2004 Synchro 5 Report
Page 3
KITTELPOR6-FF51



Lanes, Volumes, Timings 130 Second Cycle length
5: Chemawa Road & I-5 SB Ramp Scenario 2

R RN

a
~ 1900° 1900 1900

1583 1770 3539

e 09600 e
1583 1770 3539

225 1588

Y
Protected Phases
E_, mitted Phases

ApproachiDelay”

Approach LOS B A D

Cycle*Length 180
Actuated Cycle Length 130

Splits and Phases: 5: Chemawa Road & I-5 SB Ramp

9/24/2004 Synchro 5 Report
Page 4
KITTELPORSB-FF51



Lanes, Volumes, Timings 130 Second Cycle length
6: Chemawa Road & I-5 NB Ramp Scenario 2

Lane Conflguratlons

Storage Length (ft)
S = ;: :

72 1 089

fotal Spiit(s)
Act Effct Green (s)
Actuated g/C Ratio

Splits and Phases:  6: Chemawa Road & |-5 NB Ramp

9/24/2004 Synchro 5 Report
Page 5
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