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Summary of Project, Findings and Recormmendations

Summary of Project, Findings and Recommendations

Purpose

The Highway 213 Urban Corridor Design Study was conducted to evaluate existin g and future congestion on
the Highway 213 corridor between Henrici Road and [-205 and to identify immediate and long-term
transportation system improvements to mitigate this congestion.

Findings

Highway 213 between Henrici Road and 1-205 changes from a high order facility, with limited pedestrian and
bicycle facilities near I-205, to a rural two lane high access facility in the vicinity of Henrici Road. Under existing
p.m. peak hour conditions, there is congestion and delay on the Highway 213 corridor between [-205 and Henrici
Road at the key intersections of Washington Street, Redland Road, and Beavercreek Road. Motorists on [-205

between the Gladstone and the Highway 99E interchanges also experience p.m. peak hour congestion, particularly
in the southbound direction.

Traffic volumes in this area are expected to continue to grow. The forecast increase in traffic comes from
residential and commercial development in Oregon City and surrounding communities, as well as potential Urban
Growth Boundary expansion to the south of Oregon City. With this growth in traffic volumes, peak hour
congestion experienced by motorists today is expected to worsen.

The City of Oregon City is currently completing its Transportation System Plan (TSP). The City identified a need
for more specific analysis along the Highway 213 corridor to develop the appropriate improvements for adoption
into the TSP. This report documents the analysis and findings of the Highway 213 Urban Corridor Design Study.
The study considered Highway 213 between [-205 and Henrici Road and, to assure system integration, I-205
between the Gladstone and Highway 99E interchanges.

Scope

In this study, the project team, Citizens Advisory Committee (CAC) and Technical Advisory Committee (TAC)
completed the following significant tasks:

* Evaluated existing facilities, traffic operations, land uses, and environmenta} opportunities and constraints
along the Highway 213 corridor between I-205 and Henrici Road, and on [-205 between the Gladstone
Interchange and the Highway 99E Interchange,

* Forecasted and evaluated future travel demand in the study area,
* Evaluated forecast traffic operations and identified forecast future deficiencies,
* Identified alternative solution concepts to address the existing and future deficiencies, and

® Assisted the project Citizens Advisory Committee (CAC) and Technical Advisory Committee (TAC) with
refining, evaluating, and identifying a most promising solution concept for the corridor.

Recommendations
To address the existing geometric and operational deficiencies as well as to serve forecast travel demand, the TAC

and CAC recommended the solution concepts shown in Figures 1, 2, 3 and 4A through 4C. Figure 1 shows
the solution concept preferred by the TAC and CAC at the north end of the project corridor. Considering the
estimated construction costs and the current regional fundin g availability, Figure 2 was identified by the TAC
and CAC as a preferred and financially feasible first phase of the larger solution concept shown in Figure 1.
Additional I-205 corridor planning, environmental and engineering analysis will be required prior to adopting
this specific solution concept. Metro and ODOT have plans for an [-205 corridor study. The future study
will incorporate technical elements and recommendations from the Highway 213 Urban Corridor Design
Study.

Figures 3, and 4A through 4C show the TAC and CAC preferred improvements for Highway 213 from
Beavercreek Road south to Henrici Road. In this area, the City of Oregon City, the CAC and the TAC
recommend pursuing at-grade improvements that:

¢ Expand capacity,

* Provide for pedestrian and bicycle accessibility,

¢ Serve future transit needs

 Safely transition from an urban facility to a rural facility, and

e Allow for continued direct, but managed access onto Highway 213.

Implementation

Alternative 3 Phase 1 (Figure 2) will cost in the magnitude of $10 Million. This does not include right-of-
way or environmental issues related to construction in a landfill. Metro has suggested that Alternative 3
Phase 1 is feasible from a financial perspective; however contributions would most likely be required from
public agencies as well as from future public/private funding partnerships. However, no definitive funding
plan has been outlined and, as any other identified improvement solution, this project would have to compete
for MTIP support and to be listed on the Metro Regional Transportation Plan. Metro, the Oregon Department
of Transportation (ODOT) and the City of Oregon City are planning to continue to develop the
implementation strategy for Alternative 3 Phase 1.

The City of Oregon City has been awarded Metro Regional Transportation (Federal TEA-21) funds for an
improvement project at Beavercreek Road/Highway 213, intersection. The City is planning to design and
construct the at-grade improvement concept shown in Figure 3. It is estimated that the at-grade intersection
will costapproximately $5.45 Million to construct (not including right-of-way acquisition and environmental
factors).

South of Beavercreek Road, the City of Oregon City needs to pursue further refinement to the solution
concept presented in Figures 4A through 4C. Traffic signals at Henrici Road/Highway 213 and Glen Qak
Road/Highway 213 intersections will be required to maintain traffic operations at an acceptable level of
service and should be included in the City’s planning efforts. Further, access to Highway 213 south of
Molalla will ultimately be more formally controlled than as existing. The amount and location of access onto
the highway will need to be developed as part of an access management plan with a significant amount of
public involvement. This effort should be undertaken with consideration of the possible UGB expansion in
the south part of Oregon City.

Detailed documentation of the study process and findings is included in the following sections of this report.

Kittelson & Associates, inc.
Portland, Oregon
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Introduction

Introduction

Project Need

The Highway 213 facility between [-205 and Henrici Road has different characteristics and needs. At the
north end of the study corridor, the I-205 interchange and the intersection of Washington Street/Hi ghway 213
dominate the landscape. These are large, high-order facilities serving high volumes, with limited pedestrian
and bicycle accessibility. The intersection of Washington Street/Highway 213 provides access to Oregon City
and possible future development to the south and access to residential development to the north along the
Clackamas River. Redland Road also provides access to residential development, Oregon City, and possible
future development.

South of Redland Road to Beavercreek Road, Highway 213 is a hi gh-speed, access-controlled facility through
Newell Canyon. It is a four-lane facility with freeway characteristics. Beavercreek Road/Highway 213 is a
high volume intersection providing access to and from Highway 213 from Beavercreek Road residential and
retail development.

Between Beavercreek Road and Molalla Avenue, Oregon City would like Highway 213 to provide
accessibility for pedestrian and bicyclists traveling along and across the roadway. However, the high traffic
volumes and associated environment are not currently conducive to non-auto modes of transportation.

South of Newell Canyon, Highway 213 transitions from an urban arterial type facility in the vicinity of
Beavercreek Road and Molalla Avenue to a rural two-lane highway in the vicinity of Henrici Road. This is a
problematic transition in that under existing conditions the transition is abrupt and does not control travel
speeds nor provide for pedestrians or bicyclists.

Under existing traffic volumes, there is significant congestion along the Highway 213 corridor. In the p-m.
peak period (study design-volume period) the intersections of Washington Street/Highway 213, Redland
Road/Highway 213, and Beavercreek Road/Highway 213 all operate under congested conditions. In the a.m.
peak period, queues in the northbound direction from the northbound I-205 on-ramp at Highway 213 spill
congestion back through the Highway 213/Washington Street intersection. As traffic volumes continue to
grow in the future, congestion will worsen at these locations.

In addition, p.m. peak hour traffic volumes on I-205 currently exceed the facility capacity causing congestion
and queuing along the freeway and at the Highway 213/1-205 interchange. In the future as traffic volumes
continue to grow, congestion on [-205 will worsen. Without any modifications to I-205 in the study area,
there will be unacceptable operational conditions during the forecast 20-year p.m. peak hour.

Planning Framework

The City of Oregon City is currently completing their Transportation System Plan (TSP). This project
identified Highway 213 as a critical link in the City’s transportation system. The City identified a need for
this facility to provide mobility for motorists traveling within and to/from Oregon City. The TSP analysis
showed existing congestion along the corridor and forecast future con gestion as well. Therefore, for the TSP
to be successfully implemented, the City of Oregon City needed to identify improvement concepts for the
Highway 213 corridor and incorporate them into the TSP. The conceptual corridor improvements were to be

developed in this Highway 213 Urban Corridor Design Study. This report documents the process,
results and recommendations from this study.

Study Area

Figure 5 depicts the project study area, and the intersection traffic control at the key study intersections,
The study primarily focuses on the Highway 213 corridor (principal study area). However, Interstate
205 between the Gladstone interchange and the Highway 99E interchange (secondary study area) was
included to ensure that improvements identified at the Highway 213/1-205 interchan ge were compatible
with the existing Interstate 205 and possible future improvements along the I-205 corridor.

Scope and Approach

The purpose of the study was to identify near-term and long-term solution concepts for existing and
future transportation system deficiencies identified in the study area. The existing deficiencies were
identified based on existing p.m. peak hour traffic operations analyses, field reviews and input from the
project Technical Advisory Committee (TAC) and Citizen’s Advisory Committee (CAQ). 20-Year
future p.m. peak hour traffic conditions were forecast from Metro’s travel demand model, refined to
more accurately reflect local conditions within Oregon City. Forecast p.m. peak hour operational
deficiencies were identified based on traffic operations analyses and discussions with representatives
from the City of Oregon City, Clackamas County, the Oregon Department of Transportation, Metro and
the CAC.

Solution concepts were developed using single-line techniques on aerial photography (see Figure 1) to
efficiently generate a number of improvement alternatives. The concepts were refined with input from
City of Oregon City, Clackamas County, the Oregon Department of Transportation, Metro, Tri-Met, the
TAC, and the CAC. Functional plans of the most promising solution concepts between Beavercreek

Road and Henrici Road, and single-line solution concepts in the vicinity of the I-205/Hwy 213

interchange document these efforts. In addition to the design considerations, traffic operations analyses
and qualitative land use and environmental analyses were also conducted to verify that the solution
concepts being generated were consistent with State and local policies.

The project process relied on close coordination between the TAC, CAC and the City of Oregon City to -

review project analysis, findings, concept development and recommendations as the project evolved. A
brief overview of each of the project tasks follows:

Existing Conditions Analysis

Initial project activities focused on understanding the constraints and opportunities along the Highway
213 corridor. Surrounding land uses and environmental features were studied, as well as the traffic flow
characteristics, roadway safety characteristics, and the roadway geometric features of the corridor. The
Project Team relied on field visits, previously collected data and reports from the Oregon Department of
Transportation (ODOT), the City of Oregon City, and Metro, and input from the City of Oregon City,
TAC and CAC to complete these analyses. The findings from this task formed the basis and direction of
the concept development phases of the project.

a

Kittelson & Associates, Inc.
Porland, Oregon
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Infroduction

Future No-Build Analysis

Future p.m. peak hour traffic volumes applied in this project are the same as those developed for the City of
Oregon City Transportation System Plan. The forecast was developed using the Metro travel demand model.
The Metro transportation analysis zones (TAZs) were refined in the local Oregon City area to better reflect
existing and anticipated land use, and the land use inputs to the model are based on Oregon City’s existing
Comprehensive Plan. No significant modifications were made to the existing transportation network in the
study area. These inputs yielded a 20-year no-build p.m. peak hour traffic volume forecast. Details of this
process are included in the documentation for the TSP project.

A future conditions traffic operations analysis was performed on the 20-year future p.m. peak hour traffic
volumes. The results provided an understanding of how significant future deficiencies would be with no
improvements to existing conditions. Based on this analysis, forecast future traffic operations in the study
corridor were evaluated and preliminary solution concepts were identified. This information was reported
to the TAC and CAC.

Concept Development and Refinement

City of Oregon City, TAC and CAC input and assessment of the results of the existing conditions and future
no-build conditions analysis led the development of single-line and double-line solution concepts to the
identified corridor deficiencies. The concepts ranged from expanded at-grade intersections, to access
management, to full interchanges at Beavercreek Road, and the Highway 213: I-205 to Redland Road
corridor. Concept development included operational and design evaluations.

The City of Oregon City, TAC and CAC reviewed the preliminary solution concepts and provided input as to
the financial, political, operational and engineering feasibility of each of the solution concepts. Given this
input, the concepts were refined and revised. The most promising solution concepts throughout the corridor
were identified as an outcome of this process.

Functional Plans

Functional plans of the most promising solution concepts were developed from Beavercreek Road to Henrici
Road following final concept input from the TAC and CAC. Single-line exhibits were developed for the
Highway 213 corridor between I-205 and Redland Road. The concepts plans are of sufficient detail to
determine traffic operations and design features, estimate planning level order of magnitude cost estimates,
and preliminary land use and environmental impacts. More detailed environmental and design analyses and
public involvement activities will be required before a preferred alternative can be chosen.

Cost Proportionality

Highway 213 is a district-level state facility used by motorists making local, county and regional trips.
Modifications to improve and maintain traffic operations will be almost exclusively on the state roadway.
However, financial responsibility for these improvements should be shared amon g jurisdictions contributing
to congestion on the Highway. The final step of the project was an assessment the City of Oregon City’s, and
ODOT’s proportionate share financial responsibility for improvements on the corridor.

Organization of Report

This Highway 213 Urban Corridor Design Study Final Report is a compilation of technical memoranda
and presentations prepared throughout the project. The document is intended to be a summary of the
analysis and findings from the project. It is also intended to highlight key recommendations made as an
outcome of project analyses and meetings. These recommendations should form the basis for future
engineering and environmental planning activities. The report is organized into the following sections:

¢ Introduction

¢ Existing Conditions Analysis,

e Future Conditions Analysis,

e Concept Development and Preferred Solutions,

e  Summary
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Existing Conditions

e

Existing Conditions Analysis

The existing conditions analysis was conducted to develop an understanding of the opportunities and
constraints in the study area. To complete the analysis, the project team evaluated existing land use and
environmental constraints as well as the existing features and traffic operations of the transportation system.
The results of this assessment formed the foundation of problem identification and preliminary solution
concepts. The Project Team relied on input from the TAC and CAC to review the preliminary results of the
analysis and provide context for the identified issues. The specific analyses performed include: geometrics,
traffic operations, safety and a qualitative land use/environmental analyses.

Geometric/Operations Evaluation

As-built plans, aerial photography, and field observations were used to evaluate the existing geometric
characteristics of Highway 213 and I-205 within the study area. The geomeltric evaluation was performed
based on the criteria rating summarized in Appendix A. These criteria are based on American Association of
State Highway and Transportation Officials (AASHTO) policy. Like many transportation departments,
ODOT uses AASHTO criteria as the basis for its own design standards.

Each feature was assigned a Good, Fair, or Poor rating based on the how closely the facilities met the
AASHTO guidelines for design speed. The features analyzed were grouped into three categories:

e Geometric (G): horizontal alignment, vertical alignment, stopping sight distance, cross section,
decision sight distance, exit and entrance ramp design;

e Operational (O): lane and route continuity, lane balance, ramp sequence; and
e Performance Measure (PM): leve] of service, accident rates.

The geometric analysis is based on roadway design speeds. A roadway feature that met or exceeded the
design speed was rated good. Features that were within 10 mph of the design speed were rated fair. Features
that were more than 10 mph below the design speed were rated poor. Research indicates accidents increase
when speed differentials exceed 10 mph. Operational features were based on AASHTO guidelines, while
level-of-service and accident rates were compared to ODOT and Oregon City standards, respectively.

This exercise was performed for the sections of both northbound and southbound I-205 and Highway 213 in
the study area. Figures 6A through 6H consist of an aerial photograph of the study area overlaid with a
directional grid matrix that lists each performance measure and roadway feature evaluation result. For each

(cross-hatch), or “poor” (solid) was designated to the evaluation feature at that particular location along the
facility.

With a few exceptions, the existing configuration and geometric conditions of I-205 and Highway 213 in the
study area conforms to AASHTO criteria with regards to the majority of geometric and operational features.
The exceptions are;

«,g:a’«f@)’t':f N

o The geometric design of both the 1-205 SB/Highway 213 and 1-205 NB/Highway 99E off-ramps
provides insufficient deceleration distance for the controlling curvature of those ramp loops,
requiring vehicles to decelerate on the freeway mainline.

o The cross-section of I-205 from the Gladstone-SE 82" Drive interchange across the Clackamas
River Bridge provides inadequate right shoulder width,

¢ True lane balance is not maintained at three locations along I-205 (I-205 Southbound/Highway
99E off-ramp, I-205

e At the Northbound/Highway 99E off-ramp, I-205 Northbound/Gladstone off-ramp}, however, brief
recovery areas are provided after the lane drop at these locations to allow vehicles in the drop lane to
merge with mainline traffic after the off-ramp.

e The existing cross-section of Highway 213 between the Redland Road and Beavercreek Road
intersections provide inadequate left shoulder width.

Traffic Operations Evaluation
The 1997 Highway Capacity Manual (HCM) analysis methodology was used for all freeway operations

‘evaluations. As per the 1997 HCM, the vehicle capacity for a freeway lane of traffic in the basic

freeway segment and ramp merge/diverge sections was assumed to be 2,300 vehicles per hour per lane;
in the weaving sections the vehicle capacity was assumed to be 2,000 vehicles per hour per lane. For I-
205, a state highway of Interstate Level of Importance, the ODOT operational standard is level of
service (LOS) “D” in urban regions of metropolitan areas. Because of limitations in the Highway
Capacity Manual weaving methodology, the Joel E. Leisch methodology for weaving analysis was
applied on Highway 213 between 1-205 and Washington Street.

The operational performance of Highway 213 and Interstate 205 were rated based on the City of Oregon
City, Clackamas County, and ODOT standards. These standards indicate that Level-of-Service (LOS)
“A” through “D” are acceptable for existing signalized intersection operations, and LOS “E” and “F” are
unacceptable. For unsignalized intersections, the City of Oregon City, Clackamas County, and ODOT
standards outline operational LOS “A” though “D” as acceptable, LOS “E” as marginally acceptable,
and LOS “F” as unacceptable.

Kittelson & Assocliates, Inc.
Portland, Oregon
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Highway 213 Urban Corridor Design Study.
June 2000

Existing Conditions

Existing PM Peak Intersection Operations

Several of the principal intersections in the study area are operating under congested conditions. The
intersections of Washington Street/Highway 213, and Beavercreek/Highway 213 are both operating near or
over capacity. The weaving movement between the northbound I-205 to southbound Highway 213 to
Clackamas River Drive further exacerbates the capacity constraints at the Washington Street/Highway 213
intersection. In addition, the northbound 1-205 ramp terminal intersection is also operating over capacity.

Figures 7A and 7B show the existing p.m. peak hour traffic volumes. Figure 8 shows the existing intersection
lane configurations and traffic control devices. Figures 9 and 10 show the existing traffic operations along
Highway 213 and I-205, respectively. Appendix B contains a detailed, tabular summary of the traffic
operations analysis.

Existing PM Peak Hour Freeway Operations

Under existing conditions, traffic operations in the study corridor are congested during the p.m. peak hour.
On I-205, queuing regularly occurs in the southbound direction between the Gladstone and the Hi ghway 99E
interchange. The weaving sections on SB I-205 between the Gladstone on-ramp and the Hwy 213 off-ramp,
and the between the Hwy 213 on-ramp to the Highway 99E off-ramp operate at LOS E. The northbound
weaving section between the Highway 213 on-ramp and the Gladstone interchange off-ramp operates at LOS
D.

The basic freeway segments other than the above weaving segments operate in the LOS E and LOS D range.
- Northbound I-205 between the Highway 213 off-ramp and the Highway 213 on-ramp operates at LOS C due
to the high volume of traffic exiting from northbound 1-205 to Highway 213.

Safety Evaluation

A safety analysis and accident evaluation for the study corridor was performed using data provided by ODOT.

The study period for this analysis was January 1, 1993 through May 30, 1997. The safety analysis was
performed to identify whether there are any crash trends that need to be specifically addressed in this project.
For example, a location with a high incidence of accidents may be attributed to a specific geometric or
operational feature that could be eliminated with improvements.

The detailed segment analysis revealed that, while no fatalities were reported, the majority of the 1-205
freeway segments analyzed experienced accident rates higher than the statewide average. The statewide
accident rate for similar type facilities is 0.91 accidents/million vehicle miles (acc/mvm). Locations below
statewide averages include:

¢ The Gladstone interchange area,

° [-205 southbound around the Highway 213 on-ramp,

e 1-205 northbound around the Highway 99E off-ramp, and

e I-205 northbound in the basic section between Highway 99E and Hi ghway 213,

The segment of I-205 southbound around the Highway 99E off-ramp was found to have the highest
accident rate, 4.52 accidents/million vehicle miles traveled. The segment of I-205 northbound in the
Highway 213 interchange area was also found to experience a substantially higher than average accident
rate of 3.27 accidents/million vehicle miles. These high accident rates can likely be attributed to the
congested conditions that occur along I-205. In addition, the inadequate freeway off-ramp geometry at
the Highway 213 and Highway 99E interchanges influences freeway mainline operations, resulting in
congestion and quening particularly during the peak hour periods.

On Highway 213, atotal of 221 crashes were reported during the 53-month period under review. While
117 of these accidents involved personal injury, there were no reported fatalities. Further evaluation of
the reported accident locations revealed that the majority of the accidents occurring along Highway 213
could be attributed to conflicts in or around an intersection, with rear-end accidents being the most
common type of accident occurring. These observations are consistent with the congested operational
conditions at the intersections as discussed in the operational analysis review. Site-specific tabular
summaries of this crash information are included in Appendix C.

Environmental Evaluation

A baseline review of environmental issues and constraints identified the physical or regulatory
constraints that were to be considered as part of the project planning process. The constraints include:;

° Steep slopes along portions of the study corridor in the vicinity of Washington Street, the
Canyon and Beavercreek Road. -

o Stream crossings near Beavercreek Road and between Washington Street and Redland Road
provide wildlife and potentjal fish habitat to be considered and protected in alternative solution
concepts.

® Wetlands exist near Washington Street and 1-205. These would also require protection. '

However, none of the identified issues represent a likely fatal flow for potential corridor
improvements. ~ Additional investigations will be required in latter phases of project
development to determine the extent of jurisdictional wetlands and the presence of protected fish
and wildlife species, or their critical habitat.

Summary of Existing Conditions

From the perspective of roadway geometric characteristics, Highway 213 and the I-205 corridor are in
relatively good condition. There are a few geometric deficiencies on 1-205 in the vicinity of the
Highway 213, Highway 99E and the Clackamas River Bridge. However, these deficiencies are relatively
minor and do not cause significant negative impacts.

There is insufficient capacity to meet existing southbound 1-205 p.m. peak hour travel demand between
the Gladstone Interchange and Highway 99E and on southbound Highway 213 between 1-205 and
Washington Street. Congestion also occurs at the Beavercreek/Highway 213 intersection. These
congested locations cause delay and queuing for motorists and increase the propensity for traffic crashes.

EE——

20

Kittelson & Associates, inc.
FPortland, Oregon



k4

h: \PROJFILE\2563 \DWGS\FINALREP\FIGD7A.DWG

KITTELSON & ASSOCIATES, ING.
610 5.W. ALDER, SUITE 700
PDRTLAND, DREGON 67205
{5D3) 228-5230

THANSPORTATION PLANNINGATRAFFIC ENGINEERING

HIGHWAY 213 URBAN CORRIDOR DESIGN STUDY

OREGON CITY, OREGON
JUNE 2000

1998 EXISTING TRAFFIC VOLUMES
WEEKDAY PM PEAK HOUR

FIGURE NO.

7A

PROJECT NO.

2561




\PROJFILE\2561\DWGS\FINALREP\FIGO7B.0WG

h

NORTH &
{NOT TO SCALE) "

o

KITTELSON & ASSOCIATES, INGC.
810 SW. ALDER, SUITE 700
PORTLAND, OREGON 87205
(503} 228-5230

NN

TRANSPORTATION PLANNING\TRAFFIC ENGINEERING

HIGHWAY 213 URBAN CORRIDOR DESIGN STUDY

OREGON CITY, OREGON
JUNE 2000

1998 EXISTING TRAFFIC VOLUMES
WEEKDAY PM PEAK HOUR




h: \PROJFILEN2561 \DWGS\FINALREP\FIGO0B.DWG

NORTH
(NOT TO SCALE)

Clap,,

REDLAND RD
%
%

ASCADE HWY

MOLALLA AV

Leume %gﬁxmas
MUNITY
COLLEGE

5 HENRICI Rx

S GLEN GaK RD

Fandd 5

o O

LEGEND
-2 — STOP SIGN

/ ~ TRAFFIC SIGNAL
= ' FIGURE NO.
Ei;:%ﬁ&mﬁz%o’f{ﬁigj ING, HIGHWAY 213 UHBAN CORR[DOH DESIGN STUDY EXISTING LANE CONFIGUHA TIONS 8
Ry (609 srersaso OREGON CITY, OREGON AND TRAFFIC CONTROL DEVICES ——
TRANSPORTATION PLANNING\TRAFFIC ENGINEERING JUNE 2000 2561




h: \PROJFILE\2561\DWGS\FINALREP\FIGD09.DWG

NORTH &2
(NOT TO SCALE) 5
z
xI
(7]
&
CMC [V
3
2 3 z 5
2 o %, 5
E ) ELANE CLACKAMAS v
8 5 COMMUNITY
a COLLEGE r -

CADE“MY

S
R

w6
A%

MOLALLA AV

I\

660 A oLos=F R 135
955 —»Del=>604— 610

430 ~V/C=>1.0,~ 20

LOS=B
895 — Oel=8.4 <+— {430
710 \v/c=0_79f- 55

Los=b Rigso
Del=27.9
V/C=0.96 - 500

Dal=10.0%_2

85 ~v/c=0.06¢ !0
N/

Qo D
™~
—

ow
w~w
v —

I\

1zgg-)" LOS=D \325 190-)' Los=c . 350 LOS=B 70-)' Eg;lch \5 LEGEND
40 —Dal=36.3<— 520 815—»Dal=17.3¢— 43 3%—»00!:9.84—510 225 S L,et—515 060 = 2"~ 4—470 _ o
= 2 = = 58 " 0al=>45 Dol=13.4 CM = CRITICAL MOVEMENT (UNSIGNALIZED)
v/C=>1.0 145 ~\\V/C=0.67 -~ 220 Y V/C=0.64,~ 115 Suy/c=0.19¥ O v/C=0.17 LOS = INTERSECTION LEVEL OF SERVICE (srcmuzso)}”
MY T Pl ~ A 1 Il E:llfrZTSI(':éﬁhASggg;AENT LEVEL OF SERVICE
R iR % j Det = INTERSECTION AVERAGE DELAY (SIGNALZED)/ . |
—— - el =
J . VRN L VAN CRITICAL MOVEMENT DELAY (UNSIGNALIZED) |
V/C = CRITICAL VOLUME~TO~CAPACITY RATIO

FIGURE Ni -

KITTELSON & ASSOCIATES, o, HIGHWAY 213 URBAN CORRIDOR DESIGN STUDY EXISTING HIGHWAY 213 TRAFFIC OPERATIONS N

&\ | PORTLAND, OREGON 67205

OREGON Y, OREGON | WEEKDAY PM PEAK HOUR ——

TRANSPORTATION PLANNING\TAAFFIC ENGINEERING JUNE 2000 2561 ro-



h: \PROJFILE\ 2561 \DWGS\FINALREP\FIGD10.DWG

s

3 I

BASIC SECTION }

i,

A g

)

LEGEND

W FAILS TO MEET ODOT LOS STANDARDS

/.'////.‘7)?

5wy

-

i
o

%

BASIC SECTION

RAMP DIVERGE

!

Ic

SLLLLL LA

L

.:. JLOSE

NORTH
(NOT TO SCALE)

KITTELSON & ASSQCIATES, INC.
810 S.W, ALDER, SUTE 700

HIGHWAY 213 URBAN CORRIDOR DESIGN STUDY

EXISTING I-205 TRAFFIC OPERATIONS

PORTLAND, OREGON 87205
(503) 228-5230

TRANSPORTATION PLANNNG\TRAFFIC ENGINEERING

OREGON CITY, OREGON
JUNE 2000

WEEKDAY PM PEAK HOUR

FIGURE NO.

10

PROJECT NO.

2561




Highway 273 Urbarn Corridor Design Study
Jurne 2000

Future Conditions "No Build” Analysis

Future Conditions “No-Build” Analysis

The future conditions “No-Build” Scenario evaluates the traffic conditions likely to exist in the year 2018.
This assumes there will be growth in travel demand and no modifications to the existing roadway network.
The analysis of the forecast p.m. peak hour traffic volumes serves as the basis for identifying the projected
future transportation system deficiencies at the study intersections and freeway segments. This information, in
combination with the deficiencies identified through the existing conditions analysis, led to the development
of the future Build Alternative design concepts for the study corridor.

The Metro 2015 travel demand model was used as the basis for determining a growth rate to forecast 2018
p.m. peak hour traffic volumes. This is consistent with the City of Oregon City Transportation System Plan
work. No improvements were assumed for the model network because there are no committed projects along
the Highway 213 or I-205 study area corridors, or projects acknowledged in the Metro 2015 regional model
network. The land use inputs to the travel demand forecast were also consistent with the inputs for the
Oregon City Transportation System Plan Study. These assumptions reflect the City of Oregon City’s
Comprehensive Plan with refinements to the transportation analysis zones to reflect more detail along the
Highway 213 corridor.

2018 PM Peak Hour Traffic Volumes and Travel Desires

All roadways in the study area are forecast to experience significant growth in traffic volumes over the 20-
year planning horizon. Over the course of 20 years, traffic volumes on [-205 are forecast to grow by
approximately 35 percent. The ramps from I-205 into Oregon City at the Highway 99E interchange and the
Highway 213 interchange could also experience dramatic growth in traffic volumes. This increase in demand
for the two Oregon City I-205 interchanges is consistent with the significant future growth and development
projected for the greater Oregon City area, particularly in the southern portion of the city.

On Highway 213, traffic volumes are projected to increase an average of 30 percent in the southbound
direction and 40 percent in the northbound direction over the 20-year study time period. Consistent with the
dramatic demand increase of the Highway 213/I-205 interchange, the travel demand on Highway 213 in the
vicinity of the interchange (i.e. the segment from north of the interchange to Washington Street) is also
forecast to increase at an above average rate (45 to 65 percent). These are significant traffic volume growth
rates. The 2018 forecast p.m. peak hour traffic volumes are shown in Figures 11A and 11B.

Travel desires show that 70 percent of all traffic on southbound Highway 213 north of Redland Road have
traveled from southbound I-205. Of the motorists on southbound Highway 213 at Redland Road,
approximately 25 percent continue southbound on Highway 213 south of Henrici Road.

Southbound Highway 213 experiences the most significant travel demand between the northbound I-205 ramp
terminal intersection and Clackamas River Drive. Of the motorists exiting northbound I-205 at the Highway
213 off-ramp, 40 percent will make a left-hand turn from southbound Highway 213 to Clackamas River
Drive. The high increase in traffic demand for this travel pattern is expected due to the anticipated growth
assigned to the Clackamas River Drive area. This is a significant movement that needs to be accommodated
in the project design concepts. Several travel desires are summarized schematically in Figures 12A through
12D.

2018 PM Peak Hour Intersection Operations

Given this significant projected growth in p.m. peak hour traffic volumes with one exception, all of the
study intersections will operate over capacity in the future. The one exception is at the Meyers
Road/Highway 213 intersection. This is a substantial degradation over existing conditions. A schematic
of forecast p.m. peak hour intersection operations is shown in Figure 13. A tabular summary of 2018
p-m. peak hour no-build intersection operations is included in Appendix D.

2018 PM Peak Hour Freeway Operations

On Highway 213 the two-lane freeway section between Redland Road and Beavercreek Road will have
sufficient capacity to accommodate future travel demand through the corridor.

The growth in forecast p.m. peak hour traffic volumes has a significant impact on operations alon gl-
205. All but one mainline segment of I-205 in the study corridor is forecast to operate at unacceptable
levels of service. There will be significant roadway congestion and queuing. The exception is on
northbound I-205 mainline between the Highway 213 off-ramp and the Highway 213 on-ramp, which
will operate at level of service C.

The weaving sections on southbound I-205 between the Gladstone on-ramp and the Highway 213 off-
ramp, and on southbound I-205 between the Highway 213 on-ramp to the Highway 99E off-ramp will
both operate at level of service F.

Traffic operations at the merge/diverge locations will also operate below ODOT level of service
standards. The exception is the I-205 northbound/Gladstone on-ramp merge. A schematic of forecast
p-m. peak hour freeway operations is shown in Figure 14. A tabular summary of the 2018 p.m. peak
hour freeway operations is included in Appendix D.
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Concept Development and Preferred Solutions

Concept Development

The project study area was divided into three distinct areas: the north area in the vicinity of the I-205/Highway
213 interchange (including Highway 213 between 1-205 and Redland Road), and the south area from the
Beavercreek/Highway 213 intersection, and Molalla Avenue south to Henrici Road. For each of these areas a
number of improvement concepts were developed to address existing and forecast deficiencies, and to address
the corridor vision developed by the TAC and CAC.

Initial alternatives were developed using single-line and double-line sketching techniques over aerial base
mapping. These alternative solution concepts were presented to the TAC and CAC for review and refinement.
Based on input from the TAC and CAC, the concepts were refined and prepared in a final format. Vertical
and horizontal profile checks, planning level cost estimates, and traffic operations analyses were also
conducted to verify that the solution concepts could be constructed and funded and would meet the
appropriate level of service standards.

The TAC and CAC comparatively evaluated the concepts based on the following evaluation criteria:

e Traffic operations

Phased implementation and expandability .
¢ Constructability/maintenance of traffic

e Right-of-way requirements

e Compatibility with public transportation

e Compatibility with pedcstriansﬁicyclists

e Local access and circulation

e Satisfies operations and design requirements
e Compatibility with surrounding land uses

¢ TFunding feasibility

e Cost/benefit

Good, Fair, and Poor ratings for the project evaluation criteria were assigned to each of the concepts to assist
with alternatives evaluation and ranking. Details of the concept alternatives by sub-area are presented below.

North End Concepits
The forecast 2018 traffic volumes on I-205 cannot be accommodated without significant improvements on the

I-205 facility. The analysis showed that improvements would be required on I-205 in the study area,
throughout the adjacent I-205 corridor. These improvements could include capacity expansion on the I-
205 Bridges over the Willamette and Clackamas Rivers. ODOT and Metro have recognized the
potential congestion issues on the I-205 corridor and are beginning to plan for a corridor study to address
future plans for the I-205 corridor. The Highway 213/1-205 interchange would be one component of this
larger corridor analysis.

The TAC and CAC recommended the need for developing a most promising solution concept for the
Highway 213/I-205 interchange that could be integrated into a plan for the I-205 corridor. The project
team, TAC and CAC, recommended developing a concept that could be developed in phases to:

e Allow Oregon City to continue to evaluate development proposals in the vicinity of Washington
Street,

e Be integrated efficiently with future interchange improvements, and
s Be afeasible way to immediately address congestion issues in this part of the Highway 213 corridor.

The CAC and TAC also identified that the north end of the Highway 213 corridor should be geared to
moving vehicles under relatively high operating conditions. There should be limited delay, and to the
extent feasible the intersections of Washington Street/Highway 213 and Redland Road/Highway 213
should be integrated with the Highway 213/I-205 interchange.

Three alternative solution concepts were developed and evaluated at the north end of the corridor. These
are shown in Figures 15, 16, and 17. In all three Figures, the black lines depict existing roadway, the
orange lines depict new freeway construction, and the green lines depict new arterial/collector streets off
of the state highway system. All three alternatives introduced modifications that would reduce
congestion at the Washington Street intersection, and accommodate the high volume p.m. peak hour
movement from southbound I-205 to southbound Highway 213. Also each alternative relies on new
arterial/collector connection(s) between Abernethy Road and Washington Street.

The concepts show two basic “system interchange” forms. A system interchange connects two high-type
facilities (typically freeways) without sending traffic through an at-grade signalized intersection. A
system interchange form is needed here to serve the forecast travel demand without degrading operations
along I-205. The interchange concepts presented are trumpet forms and directional forms. Trumpet
forms can have a loop ramp in advance or beyond the crossing highway (in this case, Highway 213).
These forms serve the demand for the highway to freeway movements between 1-205 and Highway 213
and minimize the potential for vehicle queues to back up onto the Interstate. Alternatives 1 and 2 are
trumpet forms. Alternative 3 is a directional interchange. All of these alternatives include expanding I-
205 to four basic lanes in each direction, plus auxiliary lanes in some locations.

In addition to serving the I-205 to Highway 213 (freeway to freeway) traffic, local access to Washington
Street and Redland Road also needs to be served. This access is provided via “service interchange”
forms. Service interchanges provide access between highways and local arterials, generally via
signalized ramp terminal intersections. Given that the system and service interchanges need to be placed
so close, the ramps must be physically separated on bridges to allow all the movements to occur in the
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limited amount of space. Potential improvement phasing concepts for each of these alternatives are shown in
Appendix F.

The traffic operations analysis conducted for Alternatives 1,2 and 3 are summarized in Figures 18, 19, and 20
respectively. For each alternative, significant operational improvements on 1-205 can be achieved through
developing four basic lanes on the freeway. However, the weaving section on southbound 1-205 between the
Gladstone and the Highway 213 interchanges will continue to operate at LOS Fin all alternatives. In addition
in each alternative, p.m. peak hour congestion at the intersection of Washington Street/Hi ghway 213 can be
eliminated by grade separating the Highway 213 through movements from the more local trips turning to and
from Washington Street and Clackamas River Drive.

North End Preferred Solution

The CAC and TAC reviewed the quantitative and qualitative evaluation criteria and developed the summary
good, fair, poor alternatives evaluation shown in Table 1. The evaluation and the consensus of both the TAC
and the CAC was, that in the long-term, Alternative 3 was the most promising solution concept and was
ranked as the number one preference. Among other advantages, this concept appears to have the least right-
of-way and environmental impacts. The construction costs are estimated to be the lowest of the three
alternatives and this concept is the most expandable and conducive to being constructed in phases. It is
estimated that these inierchange concepts may cost in the range of $75 Million to $100 Million; possibly more
depending upon environmental mitigation. Alternative 3 will be at the lower end of this cost range,
Alternative | in the middle, and Alternative 2 at the hi gher end. These costs do not include cost for ri ght-of-
way acquisition nor system level [-205 improvements.

The ability to phase Alternative 3 such that congestion relief at the Highway 213/Washington Street
intersection could be achieved in the near future was critical to the City of Oregon City, the TAC and the
CAC. The preliminary phasing shown in Figure 21 depicts the Washington Street overcrossing for
southbound Highway 213 traffic. Eliminating this traffic from the at-grade intersection allows the
intersection of Washington Street/Highway 213 to continue to operate at acceptable p.m. peak hour levels of
service through the year 2015. When traffic operations do degrade below acceptable levels of service, a
grade-separated intersection will likely be required to minimize traffic congestion.

In the vicinity of Washington Street, 70 percent of the matorists from I-205 to Oregon City destinations or
beyond. These are regional trips and are appropriate on the State Highway system. Therefore, in this area, the
cost proportionality split for roadway improvement projects between ODOT and the City of Oregon City
should be 70 percent ODOT and 30 percent City of Oregon City.

Beavercreek/Highway 213 Concept Development

Highway 213 between Beavercreek Road and Molalla Avenue was identified by the CAC and TAC as an
urban corridor that will need to incorporate pedestrian and bicycle travel needs along and across the highway.
With the retail development, Clackamas Community College and residential development in the surrounding
area, pedestrian and bicyclist needs along and across the highway should be planned for and accommodated.
This amount of activity also means relatively high forecast travel demands through the Beavercreek/Highway
213 intersection.

At the intersection of Beavercreek/Highway 213, the high p.m. peak hour left turning movements from
southbound Highway 213 to eastbound Beavercreek Road cause the intersection to operate over
capacity. Three solution concepts were developed to address this deficiency:

e A partial cloverleaf interchange concept,
* A diamond concept, and
® Anexpanded at-grade intersection concept.

The diamond concept could be in the form of a single point diamond or tight urban diamond. These are
shown in Figures 22 and 23, respectively.

The forecast weekday p.mn. peak hour traffic operations are also shown in these Figures. Acceptable
traffic operations for the 20-year planning horizon can be achieved with the partial cloverleaf concept
and the diamond concepts. The at-grade solution concept may exceed the ODOT volume to capacity
ratio operational requirements of 0.95 by the year 2015. At this time, the intersection would most likely
need to be grade-separated to accommodate the forecast travel demand.

Beavercreek/Highway 213 Preferred Solution

The project team reviewed the evaluation criteria and developed the alternatives evaluation rating shown
in Table 2.

Following the review, refinement and evaluation of the alternatives, the CAC and TAC favored the at-
grade expanded intersection solution concept.

e This concept has the greatest compatibility with pedestrians and public transportation
e Initially has the lowest construction costs

® Has the greatest potential for receiving project funding

e And appears to have the least adverse environmental and community impacts. There is a possibility

for other roadways to be constructed across Highway 213 (but not connecting to Highway 213) that
could extend the life of the Beavercreek Road/Highway 213 intersection.

At this location, approximately 50% of the motorists have destinations in Oregon City. Therefore, the
cost proportionality split for improvements is 50% ODOT and 50% City of Oregon City.
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Table 1. North End Alternatives Evaluation Table 2. Beavercreek/Highway 213 Alternatives Evaluation
Alternative Alternative Alternative Partial . .
o GOOD 0 FAIR O POOR 1 . GOOD 0 FAIR O POOR At Grade Cloverleaf Single Point
Intersection interchange Diamond

Traffic Operations

Phased Implementation
and Expandibility

Traffic Operations

Environmental and
Community Impacts

Phased Implementation
and Expandibility

Constructability/
Maintenance of Traffic

Environmental and
Community Impacts

Construction Costs

Constructability/
Maintenance of Traffic

Right of Way Requirements

Construction Costs

Compatibility with Public
Transportation

Right of Way Requirements

Compatibility with
Pedestrians/Bicyclists

Compatibility with Public
Transportation

Local Access and Circulation

Compatibility with
Pedestrians/Bicyclists

Satisfies Operations and
Design Requirement

Local Access and Circulation

Compatibility with
Surrounding Land Uses

Satisfies Operations and
Design Requirement

Funding Feasibility

Compatibility with
Surrounding Land Uses

Cost/Benefit

© 000000000000
© 0 0000000000 e}
@ O 000060 0o 60 o6 o

Funding Feasibility

These interchange concepts may cost in the range of $75 to $100 Millien; possibly more
depending upon environmental mitigation. Alternative 3 will be at the lower end of this range,
Alternative 1 in the middle, and Alternative 2 at the higher end. These costs do not include
right-of-way nor system-level [-205 improvements.

Cost/Benefit

C 2 BEONORT B AX K BE BN BN BloN[e
O/000|®@ 00|00 0|00 e
Oo0o|0/® ® © 000|000 e

The alternatives may cost in the magnitude of:

At Grade Intersection = $3 Miltion
Partial Cloverteaf interchange = $15 Million
Single Point Diamond =  $20 Million
These costs do not incude right-of-way nor environmental mitigatons.

Kittelson & Associates, Inc.
Portiand, Oregon
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High wa v 213 Urban Corridor Design Study
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Summary

South End Preferred Solution Concept

From Molalla Avenue south to Henrici Road, the critical project issue was to develop a travel corridor that:
e Meets future capacity needs,
» Provides appropriate levels of direct, but managed access, and

o Safely transitions the Highway from a rural facility (Henrici Road) to an urban facility in the vicinity of
Molalla Avenue and Beavercreek Road.

The concept shown in Figure 24 depicts the solution developed to meet these needs. South of Molalla
Avenue, Highway 213 would be a four-lane facility with a median and turn Janes at critical intersections. At
Glen Oak Road, the facility would transition to a three-lane facility with one travel lane in each direction plus
a two-way median left turn lane. At Henrici Road, the facility would transition from a three-lane facility back
to the rural two-lane facility. The location of direct accesses onto Highway 213 will need to be further
evaluated as part of the future design and environmental evaluations.

Figures 25A, 25B and 25C also show the results of the 2018 weekday p.m. peak hour traffic operational
analysis. If the improvements were implemented, all of the study intersections would operate under capacity
and at LOS C or better. This concept also requires constructing traffic signals at the Henrici Road/Highway
213 and at Glen Oak/Highway 213 intersections, and re-aligning the Glen Oak Road-Caulfield Road/Hi ghway
213 intersection.

In this area, the percentage of trips with trip ends in Oregon City decrease slightly to 45 percent. Therefore
for the improvements identified in this area, the cost proportionality split should be 55 percent ODOT and 45
percent City of Oregon City.

Summary

The City of Oregon City, and the project TAC and CAC voiced that congestion relief needs to be developed
as soon as possible along the Highway 213 corridor. At the north end of the corridor, the project stakeholders
recognized that solutions to the traffic congestion on I-205 would be developed as part of a longer-term 1-205
corridor study. However, the stakeholders also strongly advocate that an interim solution, that would not
preclude longer-term interchange concepts, should be implemented as soon as possible.

This interim solution is Alternative 3 Phase 1 (Figure 21). Implementing this concept provides immediate
congestion relief at the intersection of Washington StreetHighway 213 and allows Oregon City to continue to
plan for development in this vicinity. The construction costs associated with this facility would be shared at a
local, regional, and state level, and likely also with private funding sources.

The City and ODOT will also plan to construct an expanded at-grade intersection at Beavercreek
Road/Highway 213 (Figure 24). This expanded intersection will include double left-turn lanes at all
intersection approaches. It requires significant expansion of Beavercreek Road to service forecast travel.
Constructing this intersection provides capacity through the year 2015. At that time, ODOT and the City of
Oregon City will need to consider constructing a grade-separated intersection. Other system connections
under consideration may preclude the need for this. Funding has been secured for this at-grade improvement

project through the Metro Regional Transportation Plan process.

South of Beavercreek Road, from Molalla Avenue to Henrici Road, the City of Oregon City and ODOT
should include traffic signals at the intersections of Henrici Road/Highway 213 and Glen Oak
Road/Highway 213 in their TSP and capital planning efforts. To implement this concept, an access
management plan should also be developed with community input to ensure that an appropriate balance
between access needs and traffic operations and safety is achieved.

The results of the Highway 213 Urban Corridor Design Study will be incorporated into the Oregon City
TSP. As the TSP is adopted, so too will be the recommendations from this project. These project
findings will provide direction for the City of Oregon City to proceed with community development
plans in this corridor. Implementing the near-term improvements (Beavercreek Road/Highway 213 at-
grade intersection expansion, Alternative 3 Phase 1), will provide mobility for today; however critical to
the longer-term vitality of the Oregon City transportation system are identifying improvements on I-205
to accommodate future travel demand. In this regard, the City of Oregon City should begin working
with ODOT and Metro to develop and implement a corridor study project.

Kittelson & Associates, inc.
Fortland, Oregon
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Highway 213 Urban Corridor Design Study

June 2000

Appendix A

Table A-1. Freeway & Interchange Rating Criteria (Assumed design speed= 60 mph)

Table A-1 continued

Rating 1990 AASHTO Rating 1990 AASHTO
Feature Good Fair Poor Reference Feature Good Fair Poor Reference
Geometric Features Performance Measures
Horizontal Alignment Level of Service AC D EF
Degree of Curvature | Less than 5°15° | 5°15° to 8°15° | Greater than 8°15’ 169 - 263
Volume-to-Capacity | Less than 0.70 | 0.70 to 0.84 Greater than 0.84
Vertical Alignment
I-205 (level) Level to 3% 3% to 4% Greater than 4% 585 Accident Rate ODOT Accident
Level to 4% 4% t0 6% Greater than 6% 585 Million Vehicle Miles <1.75 N/A =1.75 Rates
HWY 213 (rolling)
Stopping Sight Distance Greater than 525’ 400° to 525’ Less than 400’ 284
Cross Section See Table A-2
Decision Sight Distance Greater than 1275” | 1025" to 1275’ | Less than 1025’ 127
ExitvEntrance Design
Entrance Taper | Greater than 50:1 40:1 to 50:1 Less than 40:1 985
Exit Diverge Less than 4° 4°t05° Greater than 5° 989
Acceleration Length | Greater than 910° 500’ to 910 Less than 500° 986
Deceleration Length | Greater than 430° 3157 to 43¢ Less then 315° 991
Operational Features
Lane & Route Continuity Maintains N/A Lacks Continuity 938-941
Continuity
Lane Balance Maintains Balance N/A Lacks Balance 942-946
Ramp Spacing/Sequence
Entrance-Entrance/Exit-Exit | Greater than 1500° | 1000’ to 1500° | Less than 1000° 983
Exit to Entrance | Greater than 750’ 500’ to 750° Less than 500° 983
Entrance to Exit | Greater than 3000’ | 2000 to 3000° Less than 2000’ 983
A-1

Kittelson & Associates, Inc.
Portland, Oregorn




Highway 213 Urban Corridor Design Study Appendix A
June 2000
Table A-2. Cross Section Rating Criteria
RATING DESIGN CRITERIA
GOOD . Lane width of 12 feet.
(Each of the criteria must be met) . Right shoulder width at least 10 feet.
. Left shoulder width at least 4 feet,
. Fore-slope designed to 6:1 for O to 5 feet of fill; and 4:1 for greater than 5 feet of
fill.
. Roadside Barrer designed and placed according to current AASHTO standards.
o Median barrier provided for width and traffic volumes as described by current
AASHTO standards.
FAIR o Lane width of 12 feet.
(Each of the criteria must be met) - Right shoulder width at least 4 feet paved.
. Left shoulder width of 1 to 4 feet.
. F?Ire-siope designed to 4:1 for O to 15 feet of fill; and 3:1 for greater than 15 feet of
fill.
. Roadside Barrier {concrete or guardrail} with only minor deficiencies relative to
current AASHTO standards.
. Lane width less than 12 feet.
POOR - Right shoulder width less than 10 feet.
Sours et e Mot
- Unprotected fore-slope 3:1 or steeper.

Kitlelson & Associates, Inc.
Porfland, Oregon
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!

Table B-1. Legend

Table B-1.
e . . . MV/C = Volume-to-Capacity ratio ) EB-LT = eastbound left-turn from 1-205 SB off-ramp to northbound Highway
_Exlstmg Conditions Intersection Level of Service 213 -
Average Weekday PM Peak Hour @ LOS = Level of Service
M EB-RT = eastbound right-turn from 1-205 NB off-ramp to southbound
Signalized Intersection Unsignalized Intersection “ Volume-to-Capacity ratio for the critical Highway 213
movement
Average Average ® WB = westbound
“) Average delay for the critical movement
Delay Critical Delay™
©! evel of Service ratio for the eritical movement
Intersection VIC?P | (seeiveh) | LOS® | Movement | V/C® | (sec/veh) LOS®
Hwy 213/1-205 SB Ramps cebenen sl e sl g O 0.06 10.0 B
Hwy213/1-205 NBRamps |00, ok o ad =l I EBRT” | 1.00 >45.0 F
Hwy 213/Washington Street 0.98 | 200 C - - 0 -
Hwy 213/Rediand Road 0.79 84 B : :
Hwy 213/Beavercreek Road >1.00 >60.0 F = - e _
5 : g; ?f
Hwy 213/Molalla Avenue 0.67 17.3 c T -
Hwy 213/Meyers Road 0.64 9.3 B e
Hwy 213/Glen Qak Road = . EB 0.19 >45.0 F
Hwy 213/Henrici Road " S e 0.17 134 C
L f
1-205 SB/Gladstone Ramps >1.00 47.9 E o -
1-205 NB/Gladstone Ramps 0.96 27.9 D | - '
| b
1-205 SB/Hwy 99E Ramps 0.91 27.0
1-205 NB/Hwy 99E Ramps >1.00 363 ; =
= )

Kitlelson & Assaciates, Inc.
Portland, Oregon
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Table B-2.
Existing Conditions Freeway Levels of Service — Basic Freeway Segments Table B-3.
Existing Conditions Freeway Levels of Service — Freeway Weaving Sections
Volume Density Speed of Traffic } Level of i
Freeway Segment {veh/h) (veh/mile/lane) (mph) Service Non-Weaving Weaving K
1-205 Southbound Freeway Segment Volume Volume LOS
North of Gladstone Off-Ramp 5695 35.6 56.1 E 1-205 Southbound
Gladstone Off-Ramp to Gladstone On-Ramp 5160 30.8 58.7 D : Gladstone On-Ramp to Hwy 213 Off-Ramp 3515 2755 E
Park Place Off-Ramp to Park Place On-Ramp 4100 24.0 60.0 D Hwy 213 On-Ramp to Hwy 99E Off-Ramp 3170 1430 E
Hwy 99E Qff-Ramp to Hwy 99E On-Ramp 3530 32.0 58.1 E 1-205 Northbound
South of Hwy 99E On-Ramp 4210 24.6 60.0 D Hwy 213 On-Ramp to Gladstone Off-Ramp 3310 2100 E .
H
I-205 Northbound g
S
South of Hwy 99E Off-Ramp 4535 26.6 59.9 D o . Table B-4. . »
. Existing Conditons Freeway Levels of Service - Ramp Merge/Diverge Segments
Hwy 99E Off-Ramp to Hwy 99E On-Ramp 3785 35.5 56.1 E
Hwy 99E On-Ramp to Park Place OfF-Ramp 4605 27.0 508 D Ramp Volume Density Speed of Traflic | Level of
Park Place Off-Ramp to Patk Place On-Ramp 3945 731 60.0 C Freeway Segment (veh/h) (veh/mile/lane) (mph) Service E
Gladstone Off-Ramp to Gladstone On-Ramp 4260 249 60.0 D 1-205 Southbound
Gladstone Off-Ramp Diverge 535 36 54 E
North of Gladstone On-Ramp 4620 27.2 59.7 D
I-205 Northbound )
Park Place Off-Ramp Diverge 960 30 53 D :
Gladstone On-Ramp Merge 360 26 54 C :
il
B-2 Kittelson & Associates, Inc. ; ; "j.

Fortfand, Oregon
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l
Table C-1 T .
" - able C-1. Continued
1-205 Crash History - 1/1/93 to 5/30/97 .
= Crash Severity Crash Type
Crash Severity Crash Type
High Secti Total Highway Section Sid R Tined Total
ighway Section - - 0 n . ide ear ixe
] d PDO Inju Fatal . ; Other
PDO® | Injury | Fatal S?;i:e Tt | Obeet | Other R Swipe | End | Object
1-205 Northbound
I-205 Southhound
Off-Ramp to Highway 99E
n .
Off-Ramp to SE 82% Drive 2 1 0 1 1 1 0 3
4 : 0 3 ! ! 0 5 (MP 9.18 10 9.28)
(MP 11.18 10 11.28)
Gladstone Interchange Area Highway 9JE Interchange Area
: 7 5 0 4 4 2 2 12 12 10 0 0 19 I 2 22
(MP 10.85 10 11.17) (MP9.29 10 9.50)
On-Ramp from SE 82™ Drive On-Ramp from Highway 99E
4 6 0 4 4 2 0 10 8 2 0 0 8 2 0 10
(MP 10.74 10 10.84) ™~ {(MP 9.51 t0 9.61)
Basic Section Basic Section
(MP 10,31 to 10.73) 2 ! 0 ! ! ! 0 3 1 3 0 4 3 7 0 14
(MP 9.62 to 9.92)
Off-Ramp to Highway 213
14 il 0 ) 16 2 6 25 Off-Ramp to Highway 213
(MP 10.18 to 10.30) ] 5 0 3 2 1 0 6
(MP 9.93 10 10.03)
l]—l(;g&wl:;ylzol?;)merchange Area (MP 3 5 0 2 4 I I 8
) : Highway 213 Interchange Area (MP 33 25 0 i2 17 9 20 58
10.04 t0 10.40)
On-Ramp from Highway 213
P 9.93 0 10,03 ! 2 0 3 0 0 0 3 On-Ramp from Highway 213
{ 9.93 to 10.03} 4 6 0 2 3 0 0 10
Basic Section (MP 10.41 to 10.51)
22 11 0 12 i9 1 ; 33 . :
(MP 9.62 t0 9.92) Basic Section
0 1 0 i 0 0 0 I
Off-Ramp to Highway 99E ‘(MP 10.5210 10.73)
12 14 0 5 16 1 4 26
(MP 9.51 10 9.61) Off-Ramp to SE 82™ Drive
4 3 0 2 2 1 2 7
Highway S9E Interchange Area (MP 10.74 10 10.84)
6 4 0 2 8 0 0 10
(MP 9.25 10 9.50) Gladstone Interchange Area
8 6 0 2 6 3 3 14
On-Ramp from Highway 99E (MP 10.85 10 11.17)
2 4 0 0 3 1 2 6
(MP 5.18 to 5.28) On-Ramp from SE 82™ Drive
1 2 0 0 2 1 0 3
(MP 11.18 to 11.28)

PDO = property damage only.

(2) Assumed 250 to 300 feet in each direction for ramp influence area.

Kittelsorr & Associates, Inc.
Portland, Cregon
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Table C-2. Continued
Table C-2.
I-205 Crash Rates Average Statewide
Average Statewide Number of Crash Rate Crash Rate
Number of Crash Rate Crash Rate Highway Section Crashes? ADT® (acc/mvm)® (ace/mym)?
Highway Section Crashes" ADT® {acc/mvm)™® (acc/mvm)™ 1-205 Northbound
Off-Ramp to Highway 99E
1-205 Southbound 3 45,350 .53 0.91
(MP 9.18 t0 9.28)
Off-Ramp to SE 82" Drive
5 56,950 0.70 0.91 Highway 99E Interchange Area
(MP 11.18t0 11.28) 22 37,850 222 091
(MP9.28 10 9.50)
Gladstone Interchange Area
12 51,600 0.58 0.91] On-Ramp from Highway 99E
(MP 10.85t0 11.17) 10 49,050 1.63 0.91
{MP 9.51 to 9.61)
On-Ramp from SE 82™ Drive
10 62,700 1.28 091 Basic Section
(MP 10.74 t0 10.84) 14 49,050 0.76 0.91
S {MP .62 109.92)
asic Section
3 62,700 0.09 0.91
{MP 10.31 to 10.73) Off-Ramp to Highway 213
6 49,050 .98 091
Off-Ramp to Highway 213 2 62,700 266 091 (MP 5.93 10 10.03)
(MP 10.18 10 10.30) Highway 213 Interchange Area
58 39,450 3.27 0.91
Highway 213 Interchange Area . 41,000 20 091 (MP 10.04 to 10.40)
(MP 10.04t0 10.17) On-Ramp from Highway 213
10 54,100 1.48 .91
On-Ramp from Highway 213 , 46.000 0.52 091 (MP 10.41 10 10.51)
(MP 9.93 to 10.03) Basic Section
. i i 54,100 0.07 091
Basic Section 1 46000 L2 01 (MP 10.5210 10.73)
(MP 9.62 to0 9.92) Off-Ramp to SE 82™ Drive
. 7 54,100 .04 0.9{
Off-Ramp to Highway 99E 2 46.000 053 051 (MP 10.74 to 10.84)
(MP 9.51 t0 9.61) Gladstone Interchange Area
. 14 42,600 0.82 0.91
Highway 99E Interchange Area 0 45300 08 051 (MP 10.85t0 111
(MP 9.28 to 9.50) On-Ramp from SE 82™ Drive
. 3 46,200 0.52 0.91
On-Ramp from Highway 99E ] 2100 14 051 (MP 11.18 to 11.28)
(MP 9.18 10 9.28) “UNumber of accidents reported between 1/1/93 and 5/30/97

PADT = average daily directional traffic volume

Pace/mvm = accident rate expressed in number of accidents per million vehicle miles traveled

“Average of 1993, 1996, 1997 average statewide accident rates for Urban Freeway Primary Highways
g 2 Y

Kittelson & Associates, Inc,
Fortland, Oregon
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|
Table C-3.
Highway 213 Crash History - 1/1/93 to 5/30/97
Crash Severity Crash Type
) Rear- | Fixed | Total
Highway Section PDO® | Injury | Fatal | Turn End | Object | Other
1205 (MP 0.00) to Washington
Street (MP 0.14) 29 26 t] 1] 37 0 7 55
Washington Street (MP 0.14) to
Redland Road (MP 0.48) 2 25 0 7 45 ! ! >4
Redland Road (MP 0.48) to
Beavercreek Road (MP 2.98) 22 33 0 . 3 41 4 3 33
Beavercreek Road (MP 2.98) to
Molalla Avenue (MP 3.59) 15 19 0 8 17 1 8 34
Molalla Avenue (MP 3.59) to
Henrici Road (MP 4.37) 9 14 0 3 14 ! 3 23
DpDO = property damage only
" Kittelsornr & Associates, Inc. c-3

Portiand, Oregon
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Table C-4. Highway 213 Crash Rates

Average
Crash Statewide
Number of Rate Crash Rate
Highway Section Crashes"” ADT? | (ace/mvm)® | (acc/mvm) g
Highway 213 Southbound i
1.205 to Washington Street 3
o Trashimeton Sir 36 24975 | 639 3.019 2
(MP 0.00 - MP 0.14)
Washington Street to Redland Road '
28 20,600 2.48 3.01 .
(MP 0.14 - MP 0.48) o
Redland Road to Beavercreek Road
° 33 17,650 | 0.46 1.73% .
(MP 0.48 - MP 2.98) §
Beavercreek Road to Molatla Avenue =
" 16 9,575 1.70 173
(MP 2.98 — MP 3.59) |
Molalla Avenue to Henrici Road g
9 9,590 0.75 1.73
(MP 3.59 — MP 4.37) o
1-205 to Washington Street i
(MP 0.00 — MP 0.14) 19 24,975 3.37 3.01%
Washington Street to Redland Road
(MP 0.14 - MP 0.48) 25 20,600 221 3.01
Redland Road to Beavercreek Road o
(MP 0.48 — MP 2.98) 22 17,650 0.31 1.73%) a
Beavercreek Road to Molalla Avenue
(MP 2.98 — MP 3.59) 18 9,575 191 1.73
Molalla Avenue to Henrici Road
(MP 3.59 - MP 4.37) 14 9,590 1.16 1.73 £
DNumber of accidents reported between 1/1/93 and 5/30/97 ;
DADT = average daily directional traffic volume
® Acc/mvm = accident rate expressed in number of accidents per million vehicle miles traveled
“average of 1993, 1996, and 1997 average statewide accident rates for Urban Non-freeway Secondary
Highways
“Iaverage of 1993, 1996, and 1997 average statewide accident rates for Sub-urban Non-freeway Secondary
Highways
C-4 Kittefson & Associates, Inc. E E
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Highway 213 Urban Corridor Design Study

Appendix D

June 2000
Table D-1.
2018 “No-Build”’ Scenario Intersection Levels of Service
p Table D-2.
Average Weekday PM Peak Hour 2018 “No-Build” Scenario Conditions Freeway Level of Service — Basic Freeway Segments
Signalized Intersection Unsignalized Intersection
Volume Density Speed Level of
Average Freeway Segment (veh/h) | (veh/mile/lane)” | (mph)" Service
Delay Critical Average Delay®
Intersection v/ic? | (sec/veh) | LOS® | Movement | V/C®¥ (sec/veh) LOS® 1-205 Southbound
Hwy 213/1-205 SB Ramps EB-LT® | >1.20 >45.0 F North of Gladstone Off-Ramp 6950 F
Hwy 213/1-205 NB Ramps EB-RT? | >1.20 >45.0 F Gladstone Off-Ramp to Gladstone On-Ramp 6625 F
Hwy 213/Washington Street | >1.20 >60.0 F Park Place Off-Ramp to Park Place On-Ramp 5245 315 58.4 E
Hwy 213/Redland Road 1.06 30.1 D Hwy 99E Off-Ramp to Hwy 99E On-Ramp 4705 F
Hwy 213/Beavercreek Road | >1.20 | >60.0 F South of Hwy 99E On-Ramp 5960 38.5 54.4 E
Hwy 213/Molalla Avenue 1.07 38.4 D 1-205 Northboeund
Hwy 213/Meyers Road 0.88 17.4 C South of Hwy 99E Off-Ramp 6705 F
®)
Hwy 213/Glen Oak Road WB >1.20 >45.0 F Hwy 99E Off-Ramp to Hwy 99E On-Ramp 5140 F
Hwy 213/Heorici Road WB >1.20 >45.0 F Hwy 99E On-Ramp to Park Place Off-Ramp 6740 F
1-205 SB/Gladstone Ramps | 1.20 | >60.0 F Park Place Off-Ramp to Park Place On-Ramp | 5020 29.8 59.1 D
1-205 NB/Gladstone Ramps | >1.20 | >60.0 F Gladstone Off-Ramp to Gladstone On-Ramp | 5475 33.6 57.2 E
I-205 SB/Hwy 99E Ramps >1.20 f >60.0 F North of Gladstone On-Ramp 5775 36.5 55.6 E
1205 NB/Hwy 99E Ramps | >1.20 |  >60.0 F ) Density and speed are highly variable at LOS “F.
W V/C = Volume-to-Capacity ratio
) EB-LT = eastbound left-tum from I-205 SB off-ramp to northbound
@ LOS = Level of Service Highway 213
= Volume-to-Capacity ratio for the critical movement ™ EB-RT = eastbound right-turn [rom I-205 NB off-ramp to southbound
Highway 213
“ Average delay for the critical movement
@ WB = westbound
®) Level of Service ratio for the critical movement
Kittelson & Associates, Inc. D-7
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Apperndix D

2018 “No-Build” Scenario Conditions Freeway Level of Service — F reeway Weaving Sections

Table D-3.

Weaving Vehicles

Table D-5.

Freeway Operational Analysis Comparison

Operational Level of Service

2018 “No-Build”

Non-Weaving Weavin%
Freeway Segment Volume Volume” Speed (mph) | LOS
1-205 Southbound
Glad - -
adstone On R;mp to Hwy 213 Off: 4645 3650 41 F
amp
Park Pl - f-
ark Place On RRamp to Hwy 99E Off: 4205 1895 48 F
amp
1-205 Northbound
H ~ -
wy 213 On Rz}r{np to Gladstone Off: 4295 2680 42 F
amp

™ These volumes exceed the HCM parameters for weaving analysis; as such the Leisch Procedure for Analysis and Design of

Weaving Sections was used.

Table D-4.
2018 “No-Build” Scenario Conditions Freeway Level of Service — Ramp Merge/Diverge Segments
Ramp Volume Density'" Speed” Level of
Freeway Segment (veh/h) (veh/mileflane) {mph) Service
1-205 Southbound
Gladstone Off-Ramp Diverge 325 F
I-205 Northbound
Park Place Off-Ramp Diverge 1720 F
Gladstone On-Ramp Merge 300 31 52 D

¥ Pensity and Speed of Traffic are highly variable at LOS “F.

1998 Existing Scenario
Freeway Segment Conditions Conditions
Basic Freeway Segments
North of Gladstone Off-Ramp E F
Gladstone Off-Ramp to Gladstone On-Ramp D F
1-205 SB | Park Place Off-Ramp to Park Place On-Ramp D E
Hwy 99E Off-Ramp to Hwy 99E On-Ramp E F
South of Hwy 99E On-Ramp D E
South of Hwy 99E Off-Ramp D F
ﬂwy 99E Off-Ramp to Hwy 99E On-Ramp E F
Hwy 99E On-Ramp to Park Place Off-Ramp D F
I-205 NB
Park Place Off-Ramp to Park Place On-Ramp c D
Giladstone Off-Ramp to Gladstone On-Ramp D E
North of Gladstone On-Ramp D E
Freeway Weaving Segments
I-205 SB | Gladstone On-Ramp to Hwy 213 Off-Ramp E F
I-205SB | Hwy 213 On-Ramp to Hwy 99E Off-Ramp E F
I-205 NB | Hwy 213 On-Ramp to Gladstone Off-Ramp E F
Freeway Ramp Merge/Diverge Segments
1-205 SB | Gladstone Off-Ramp Diverge E F
Park Place Off-Ramp Diverge D F
I-205 NB
Gladstone On-Ramp Merge Cc D

Kittelson & Associates, Inc.

FPortland, Oregon
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Appendix E

Highway 213/1-205 Interchange
Concept Phasing Plans
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