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1. Introduction
This memorandum provides an overview of the existing (Year 2008) transportation conditions at the Chemawa Road and I-5 interchange.  This document is part of several memorandums that will support the development of the Chemawa Road Interchange Area Management Plan (IAMP).  

A description of the Chemawa IAMP study area, an inventory of the transportation facilities within the project study area, an overview of the existing operational and crash analysis results for the intersection and freeway facilities, and discussion of access management and geometric conditions associated with the existing interchange configuration are provided within this memorandum.
2. Study Area Description
The main project study area of the Chemawa Road interchange includes three different jurisdictions; the City of Keizer, the City of Salem, and Marion County.   The project study area extends along Lockhaven Drive to River Road to the west. Along Salem Parkway, the general study area will extend south to the intersection with Verda Lane and Hyacinth Street and then extends directly east to OR 99E-Portland Road. It will extend southerly along OR 99E-Portland Road to Ward Drive. Hayesville Drive roughly defines the southerly boundary east to Cordon Road. The boundary follows Cordon Road north to about one property north of Hazelgreen Road, where it turns west, eventually following Lakeside Drive. Between OR 99E and I-5, Labish Ditch defines the northern boundary of the study area. Labish Ditch is followed west of I-5 to approximately McLeod Lane where the boundary follows that roadway south to near Lockhaven Drive.  

In order to better understand the traffic impacts that may occur as a result of potential improvements to the interchange, an expanded study outside of the main study area was developed.  The expanded study area extends north to Brooklake Road, west to River Road, east to Cordon Road, and south to Hyacinth Street.   A total of 24 intersections within the expanded area were identified as key intersections to be included in the traffic analysis.  The freeway analysis includs all mainline, merges, and diverges associated with the Chemawa Road interchange and OR 99E Business/Salem Parkway on and off ramps.  

Figures A.1a and A.1b in Appendix A show the extents of the expanded study area and the location of all study intersections. A total of 24 intersections within the expanded study area are analyzed.
3. Inventory of Transportation Facilities
3.1 Roadways
The Chemawa Road IAMP study includes primary roadways that are within the jurisdictions of the City of Keizer, City of Salem, Marion County, and ODOT.  A brief description of each primary roadway and a discussion on the secondary roadways in the study area are included in the following sections.
3.1.1 Primary Roadways

Interstate-5 

I-5 is the major north-south highway on the west coast of the United States and is also known as Pacific Highway No. 1 within Oregon.  I-5 is state classified as an Interstate and is part of the National Highway System.  Within the study area, I-5 is a federally designated truck route and a state freight route and has three lanes in each direction separated by a grass median.   The posted speed in this segment of I-5 is 60 mph south of. The project study area includes the mainline I-5 and all on and off ramps to and from I-5 approximately 1 mile to the south and 1 mile to the north of the Chemawa Road interchange overcrossing.
OR 99E
OR 99E is a state maintained facility that runs parallel to I-5. The ODOT designation is Pacific Highway East No. 81. As stated in the Oregon Highway Plan, this segment of OR 99E is classified as a Regional roadway. OR 99E terminates at the intersection of Hyacinth Street and Portland Road. It extends north to the upper end of the study area at Brooklake Road. It is designated as a principal arterial to the south of Quinaby Road, and to the north a minor arterial. At the intersection of Brooklake Road, the speed limit is 40 mph, further south that increases to 55 mph. South of Hazelgreen road the speed limit decreases to 45 mph and decreases back to 40 mph south of Hyacinth Street. North of Hazelgreen Road, OR 99E is a two-lane roadway with shoulders, but no bike lanes or sidewalks. 
At the intersection Hazelgreen-Chemawa Road and to the south, OR 99E is a five-lane roadway with a two-way left turn lane (TWLTL), bike lanes and intermittent sidewalks. At the intersection of Ward Drive, OR 99E has an extruded curb median on the north leg. At the intersection of Hyacinth Street, OR 99E has a landscaping strip median to the north and the south. There are several other locations on OR 99E, south of Hazelgreen Road where the TWLTL changes to a double yellow striped median.  Between Hyacinth Street and Hazelgreen-Chemawa Road, OR 99E is also known as Portland Road.
OR 99E Business (Salem Parkway)
OR 99E Business is an ODOT maintained north-south principal arterial located along the Keizer-Salem City Limits within the study area. The ODOT designation is Salem Highway No. 72. OR 99E Business is state classified as a Regional Expressway and within the study area is a state freight route. OR 99E Business originates to the north at the Chemawa Road/I-5 Interchange. Within the study area the roadway has two travel lanes in each direction, with a double yellow striped median, left and right turn lanes at key intersections, shoulders and a 55 mph speed limit.  A dedicated bike lane exists on the west side of OR 99E Business-Salem Parkway.
Lockhaven Drive
Lockhaven Drive is an east-west principal arterial roadway located in the City of Keizer. Within the study area, Lockhaven Drive is bordered by Chemawa Road on the east and River Road on the west. Most of Lockhaven Drive is a three-lane roadway with one travel lane in each direction and a two-way-left-turn-lane (TWLTL). At the eastern end of Lockhaven Drive, there are two travel lanes in each direction. There are left-turn lanes at the major intersections all along Lockhaven Drive. The speed limit along Lockhaven Drive is 35 mph and there are sidewalks and bike lanes throughout the study area. Whiteaker Middle School is located on the north side of Lockhaven Drive just east of 14th Avenue.
Chemawa Road 

Chemawa Road extends easterly from River Road until it intersects with Lockhaven Drive and then further east over I-5 until it intersects with OR 99E. The east end of Chemawa Road is a two-lane, principal arterial facility maintained by the City of Salem. It has bike lanes, but no sidewalks and a 45 mph speed limit. Near Indian School Road, Chemawa Road increases to a four-lane facility to the west, maintaining bike lanes and adding sidewalks at the I-5 interchange. 
The Chemwa Road/I-5 interchange has a diamond configuration with each ramp terminating at a signalized intersection. At the interchange, Chemawa Road is ODOT maintained and to the west, City of Keizer maintained. At Lockhaven Drive, Chemawa turns southwest and becomes a two-lane, minor arterial roadway with bike lanes, intermittent sidewalks and a 30 mph speed limit until reaching the intersection with Verda Lane at which point Chemawa Road becomes an east-west minor arterial between Verda Lane and River Road.  
River Road 
River Road is a north-south roadway serving Marion County and the City of Keizer. To the north of the City of Keizer city limits, River Road is a minor arterial located within Marion County with a speed limit of 55 mph and shoulders, but no bike lane or sidewalks. Within the northern city limits of Keizer, north of Wheatland Road, River Road has two travel lanes, a TWLTL, bike lanes and sidewalks on at least one side of the road. The speed limit is 40 mph. To the south of the Wheatland Road intersection, River Road has two travel lanes in each direction with a TWLTL, bike lanes and sidewalks as well. This configuration continues until reaching the south end of the study area. To the south of Lockhaven Drive, the speed limit on River Road is 35 mph. 
Portland Road

Between Hyacinth Street and Hazelgreen-Chemawa Road, Portland Road is also known as OR 99E.  To the south of Hyacinth Street, Portland Road is not designated as OR 99E.  Just to the south of the intersection of OR 99E-Portland Road/Hyacinth Street, Portland Road is a north-south principal arterial in the city of Salem, with a 40 mph speed limit. There are bike lanes and sidewalks at the intersection of OR 99E-Portland Road/Hyacinth Street and the roadway has two travel lanes in each direction with a left-turn lane.
Hyacinth Street

Hyacinth Street is a principal arterial in the City of Salem that originates at OR 99E Business-Salem Parkway and extends easterly to OR 99E-Portland Road. Hyacinth Street has two travel lanes in each direction, but widens up at major intersections with one to two turn lanes in each direction.  On this segment of Hyacinth, bike lanes exist and the posted speed limit is 35 mph. East of OR 99E-Portland Road, Hyacinth Street becomes a two-lane roadway with 25 mph speed limit, intermittent sidewalks, and no bike lanes. 
Hazelgreen Road
Within the study area, Hazelgreen Road is bound by OR 99E on the west and Cordon Road on the east and is under the jurisdiction of Marion County. The roadway is an east-west principal arterial, has two travel lanes, 50 mph speed limit, and delineated shoulders. There are no sidewalks in this section of roadway. 
Cordon Road
The north end of Cordon Road within the study area originates at the intersection of Hazelgreen Road and extends southerly to Hayesville Drive. This road is under Marion County jurisdiction. Cordon Road is a north-south principal arterial with one travel lane in each direction, a 55 mph speed limit and delineated shoulders. There are no sidewalks in this section of roadway. 
Table 1 provides a description of each of the primary roadways.
	table 1

	Primary Roadway Classifications & Characteristics

	Roadway
	Jurisdiction
	Classification
	Posted Speed
	Bike Lanes
	Shoulder
	Sidewalk

	Interstate-5
	ODOT
	Interstate
	60 mph
	No
	Yes
	No

	OR 99E:
Hyacinth to Quinaby
	ODOT
	Principal Arterial
	40-55 mph
	Yes
	No
	Intermittent

	OR 99E:
North of Quinaby
	ODOT
	Minor Arterial
	40-55 mph
	No
	Yes
	No

	OR 99E Business1
	ODOT
	Principal Arterial
	55 mph
	Yes
	Yes
	No

	Lockhaven Drive
	City of Keizer
	Principal Arterial
	35 mph
	Yes
	No
	Yes

	Chemawa Road:
East of Lockhaven
	ODOT & 
City of Salem
	Principal Arterial
	45 mph
	Yes
	Intermittent
	Intermittent

	Chemawa Road:
Southwest of Lockhaven
	City of Keizer
	Minor Arterial
	30 mph
	Yes
	Intermittent
	Intermittent

	River Road: 
Outside Keizer City Limits
	Marion County
	Minor Arterial
	55 mph
	No
	Yes
	No

	River Road:
Inside Keizer City Limits
	City of Keizer
	Principal Arterial 
	35-40 mph
	Yes
	Intermittent
	Intermittent

	Portland Road:
Southwest of Hyacinth
	City of Salem
	Principal Arterial
	40 mph
	Yes
	Intermittent
	Yes

	Hyacinth Street
	City of Salem
	Principal Arterial
	25-35 mph
	Intermittent
	Intermittent
	Intermittent

	Hazelgreen Road
	City of Salem & Marion County
	Principal Arterial
	50 mph
	No
	Yes
	No

	Cordon Road
	Marion County
	Principal Arterial
	55 mph
	No
	Yes
	No

	1 Note that this section of OR 99E Business is an expressway


3.1.2 Secondary Roadways

There are several roadways traveling north-south off of Lockhaven Drive. Verda Lane is an urban collector that changes to a minor arterial south of Chemawa Road. It extends from Lockhaven on the north to Salem Parkway on the south. McLeod Lane and Trail Avenue are also urban collectors extending north from Lockhaven. Kafir Drive and 14th Avenue are both local roads that extend off of Lockhaven Drive.

The roadways that extend from Chemawa include Indian School Road which is an urban collector and Stadium Drive which is a local road that serves the new Keizer Station development. Ulali Drive is also a local road that extends south from Chemawa Road and then turns north, passing under Chemawa Road into Keizer Station.  
The roadways extending off OR 99E include Lancaster Drive which is a principal arterial, Astoria Street, Haysville Drive and Blossom Drive which are all urban collectors, Kale Street which is a minor arterial and Ward Drive which starts as a minor arterial and changes to an urban collector east of Lancaster Drive. 
3.2 Transit Routes

The project study area is serviced by many routes operated by Salem - Keizer Transit (Cherriots).  Salem-Keizer Transit provides public transportation services within the urban growth boundary of the cities of Salem and Keizer.   

Table 2 provides a summary of the transit routes that service the study area.  Figures B.1-B.7 in Appendix B show the route maps for transit operating within the study area.
	table 2

	Chemawa IAMP Transit Service

	Route #
	Route
	Roadways Serviced
	Days Operated
	Peak Headways

	
	
	
	
	Mon-Fri
	Weekends

	2
	Jan Ree
	OR 99E, Kale, Lancaster
	Monday-Sunday
	15 min
	30 min

	3
	Capitola
	OR 99E, Hyacinth
	Monday-Sunday
	30 min
	60 min

	4
	Keizer East
	Lockhaven, Chemawa, Kafir
	Monday-Sunday
	30 min
	60 min

	9
	Keizer Central
	Lockhaven, McLeod
	Monday-Sunday
	15 min
	60 min

	11
	Lancaster Drive
	14th, Lockhaven, Verda, Hyacinth, OR 99E
	Monday-Sunday
	60 min
	60 min

	13
	Lansing & Claxter
	OR 99E, Hyacinth
	Monday-Sunday
	60 min
	60 min

	18
	Keizer West
	Lockhaven, River
	Monday-Sunday
	60 min
	60 min


3.3 Non-Motorized Facilities

Within the Chemawa Road study area, bike lanes exist along OR 99E-Portland Road north of Hyacinth, Lockhaven Drive, OR 99E Business-Salem Parkway and Chemawa Road  Bike lanes partially exist along Hyacinth Street between OR 99E-Portland Road and Salem Parkway.  Sidewalks exist along the full distance of Lockhaven Drive and Portland Road (SW of Hyacinth Street).  Partial sidewalks exist along OR 99E, Chemawa Road, and Hyacinth Street.  Table 1 above provides a description of the non-motorized facilities on all the primary roadways within the study area.
4. Existing Conditions Transportation Analysis
4.1 Methodology
This section describes the data collected for the traffic analysis task and the methodology employed for the traffic operational and crash analysis. 

4.1.1 Study Intersections, Freeway Segments and Analysis Time Period
A total of 24 study intersections were analyzed as part of the Chemawa IAMP existing conditions analysis.   16-hour turning movement counts were collected at 21 of 24 of the study area intersections in February and March of 2008.  16-hour turning movement counts taken in June and July of 2007 were provided by ODOT and used for the remaining study area intersections.   

A total of 14 individual freeway segments were analyzed as part of the Chemawa IAMP existing conditions analysis.  The freeway analysis included all mainline, merges, and diverges associated with the Chemawa Road interchange and OR 99E Business-Salem Parkway on and off ramps. 

72-hour tube counts were collected in February, 2008 at the OR 99E-Salem Parkway on and off-ramps to I-5.  AM and PM peak 3-hour video counts were collected for the I-5 mainline in April, 2008.   The volumes used in the freeway analysis were taken from the 72-hour tube ramp counts, 3-hour mainline counts, and the 16-hour turning movement counts.   For all areas where a count was not collected, the volume was calculated from upstream or downstream traffic counts.
Based on the volume counts for all intersections within the study area, an overall peak hour of 4:30-5:30 PM was determined and used in the traffic analysis for both the intersection and the freeway analysis.

Table 3 outlines the control type, jurisdiction, and count information for each intersection within the study area.  
	table 3

	Chemawa IAMP Study Intersections

	ID #
	Location
	Control Type
	Jurisdiction
	Count Date
	Count Duration

	1
	Lockhaven Drive at River Road


	Signal
	City of Keizer
	7/25/07
	16 Hrs

	2
	Trail Avenue at Lockhaven Drive^

	TWSC
	City of Keizer
	3/18/08
	16 Hrs

	3
	Lockhaven Drive at 14th Avenue-Kafir Drive


	Signal
	City of Keizer
	7/23/07
	16 Hrs

	4
	Lockhaven Drive at McLeod Lane


	Signal
	City of Keizer
	2/20/08
	16 Hrs

	5
	Lockhaven Drive at Chemawa Rd.-Keizer Station Blvd.


	Signal
	City of Keizer
	2/20/08
	16 Hrs

	6
	Chemawa Road at Stadium Drive-Ulali Drive
	Signal
	ODOT
	2/20/08
	16 Hrs

	7
	Chemawa Road at Southbound I-5 interchange ramp
	Signal
	ODOT
	2/20/08
	16 Hrs

	8
	Chemawa Road at Northbound I-5 interchange ramp
	Signal
	ODOT
	2/20/08
	16 Hrs

	9
	Chemawa Road at Indian School Road^
	TWSC
	ODOT
	2/20/08
	16 Hrs

	10
	Chemawa Road at OR 99E
	Signal
	ODOT
	2/20/08
	16 Hrs

	11
	Hazelgreen Road at Cordon Road
	AWSC
	Marion County
	2/20/08
	16 Hrs

	12
	Cordon Road at Kale Street^
	TWSC
	Marion County
	2/20/08
	16 Hrs

	13
	OR 99E at Kale Street^
	Signal
	ODOT
	2/20/08
	16 Hrs

	14
	OR 99E at Lancaster Drive^
	TWSC
	ODOT
	7/23/07
	16 Hrs

	15
	OR 99E at Blossom Drive^
	TWSC
	ODOT
	2/20/08
	16 Hrs

	16
	Chemawa Road at Verda Lane
	Signal
	City of Keizer
	3/18/08
	16 Hrs

	17
	OR 99E Business at Verda Lane-Hyacinth Street
	Signal
	ODOT
	7/16/07
	16 Hrs

	18
	OR 99E-Portland Road at Hyacinth Street
	Signal
	ODOT
	3/18/08
	16 Hrs

	19
	OR 99E at Astoria-Ward St.
	Signal
	ODOT
	3/18/08
	16 Hrs

	20
	Brooklake Road at OR 99E
	Signal
	ODOT
	3/18/08
	16 Hrs

	21
	Brooklake Road at I-5 NB Ramps
	TWSC
	ODOT
	3/18/08
	16 Hrs

	22
	Brooklake Road at I-5 SB Ramps
	TWSC
	ODOT
	3/18/08
	16 Hrs

	23
	Brooklake Road at River Road
	AWSC
	Marion County
	3/18/08
	16 Hrs

	24
	Perkins Road at 35th Avenue NE
	TWSC
	Marion County
	3/18/08
	16 Hrs

	Notes:

^ Denotes T-Intersection

Signal: Signalized Intersection

TWSC:  One-Way or Two-Way stop controlled intersection. Both One-way and Two-Way stop controlled intersection are analyzed as two-way stop controlled as stated in the Highway Capacity Manual.
AWSC: All-Way Stop Controlled




Table 4 outlines the segment type, count date, and count duration for all freeway segments in the study area.  
	table 4

	Chemawa IAMP Study Freeway Segments

	ID #
	Location
	Segment Type
	Count Date
	Count Duration

	N1
	NB I-5 Mainline South of Off-Ramp to Chemawa Road^
	Basic
	n/a
	n/a

	N2
	NB Off-Ramp to Chemawa Road
	Diverge
	2/19/08-2/21/08
	72 Hrs

	N3
	NB I-5 Mainline South of On-Ramp from OR 99E Business^
	Basic
	n/a
	n/a

	N4
	NB On-Ramp from OR 99E Business/Salem Parkway
	Merge
	2/19/08-2/21/08
	72 Hrs

	N5
	NB I-5 Mainline South of On-Ramp from Chemawa Road
	Basic
	4/27/08
	3 Hrs AM /PM

	N6
	NB On-Ramp from Chemawa Road
	Merge
	2/20/08
	16 Hrs

	N7
	NB I-5 Mainline North of On-Ramp from Chemawa Road^
	Basic
	n/a
	n/a

	S1
	SB I-5 Mainline North of Off-Ramp to Chemawa Road^
	Basic
	n/a
	n/a

	S2
	SB Off-Ramp to Chemawa Road
	Diverge
	2/20/08
	16 Hrs

	S3
	SB I-5 Mainline South of Off-Ramp to Chemawa Road
	Basic
	4/27/08
	3 Hrs AM /PM

	S4
	SB Off-Ramp to OR 99E Business
	Diverge
	2/19/08-2/21/08
	72 Hrs

	S5
	SB I-5 Mainline South of Off-Ramp to OR 99E Business^
	Basic
	n/a
	n/a

	S6
	SB On-Ramp from Chemawa Road
	Merge
	2/19/08-2/21/08
	72 Hrs

	S7
	SB I-5 Mainline South of On-Ramp from Chemawa Road^
	Basic
	n/a
	n/a

	Notes:

^ Counts were calculated from upstream and downstream volumes.


4.1.2 Seasonal Adjustments

ODOT traffic analysis procedures require the 30th highest hour traffic volumes be used for planning, project design, and to calculate volume to capacity (V/C) ratios for intersections and street segments. The 30th highest hour represents the 30th highest recorded traffic volumes during a one-year period.   

ODOT guidelines require that raw volumes be processed through four steps:
1. Collect raw traffic volumes and determine original peak hour

2. Determine a system peak hour for all intersections within the study area

3. Apply seasonal adjustment factors to obtain 30th highest volumes

4. Balance the 30th highest volumes for use in the traffic analysis.

Figures C.1-C.3 in Appendix C show the raw counts, raw counts with system peak hour and 30th highest volumes for all the study intersections.  Also included in Appendix C is Chemawa IAMP Technical Memorandum 4.2: Seasonal Adjustment Factor Memorandum, which describes the process used to obtain the 30th highest volumes.
4.1.3 Performance and Mobility Standards
For ODOT facilities, specific mobility standards shall be maintained on state facility roadway segments and intersections that vary according to functional classification, location, and role within the state highway system. The mobility standards are quantified in terms of the relative vehicle demand versus the capacity of a facility/intersection, termed volume-to-capacity ratios (v/c). Intersection and roadway segments operations, measured by v/c ratios, are compared to the applicable mobility standards to determine if they maintain appropriate mobility based on roadway functional classification, location, and role within the state facility system. Volume-to-capacity ratios are deemed acceptable when they are less than the applicable mobility standard that is outlined in the Oregon Highway Plan (OHP) and the Oregon Highway Design Manual (HDM).
For intersections that are within the jurisdiction of the City of Keizer, the City of Salem, or Marion County, a level-of-service mobility standard is utilized.  Intersection level-of-service (LOS) is based on average vehicle delay at an intersection and is categorized by a letter grade.  LOS ‘A’ represents the best operating conditions and LOS ‘F’ represents the worst operating conditions.  

The City of Keizer, the City of Salem and Marion County all have a LOS threshold of ‘E’ for intersections within their jurisdictions.  The ODOT mobility standard v/c ratio threshold for the freeway segments at the Chemawa interchange is 0.80.  The freeway segments at the Brooks interchange were not analyzed.  The mobility standards for intersections within ODOT’s jurisdiction vary based on roadway classification.  Table 5 has the specific mobility standards used at each intersection.
4.1.4 Traffic Analysis Software Tools
A Synchro 7 computer traffic operations model was constructed for the study area based on the collected traffic turning movement counts, peak hour factors, truck percentages and field observations which were balanced for the 30th highest hour design volumes. This model was used to assess existing traffic operations within the study area.

The Synchro model uses methodology in the 2000 Highway Capacity Manual (HCM) to analyze both signalized and stop-controlled intersections. The model also computes the v/c ratio to determine whether the intersection meets the applicable mobility standards from the OHP.

SimTraffic, a traffic microsimulation software, was used to collect queuing information for all signalized intersections.  As a microscopic traffic model, SimTraffic models each vehicle as a separate entity with its own individual parameters and car-following logic. 
Queue results are reported as a 95th percentile expected queue length, which means that 95 percent of the time during the peak hour analyzed, the queue length should be less than or equal to the value reported.  Three methods were used to calculate the 95th percentile queue lengths: 
· The Two-Minute Rule is used for stop-controlled and uncontrolled approaches of isolated, unsignalized intersections. 
· An average of at least five runs of SimTraffic was used for signalized intersections. 
4.2 Intersection Operational & Queuing Analysis
The average vehicle delay, 95th queue length, level-of-service, and volume to capacity ratio were collected from the existing Synchro and SimTraffic simulation models for the 24 study area intersections.  The 30th highest peak hour balanced volumes for each intersection were utilized in the analysis.  

Results from the operational analysis results showed that 12 of the 24 study intersections are not meeting jurisdictional mobility standards.  The following study intersections fail to meet the mobility standards for the jurisdictions that they are located within.     
· Lockhaven Drive/River Road (City of Keizer)
· Lockhaven Drive/Trail Avenue (City of Keizer)
· Chemawa Road/Verda Lane (City of Keizer) 
· Hazelgreen Road/Cordon Road (Marion County)
· Chemawa Road/I-5 NB Ramps (ODOT)
· Chemawa Road/OR 99E (ODOT)
· OR 99E/Lancaster Road (ODOT) 
· OR 99E Business-Salem Parkway/Verda Lane (ODOT)
· OR 99E/Hyacinth Street (ODOT)
· Brooklake Road/OR 99E (ODOT)
· Brooklake Road/I-5 NB Ramps (ODOT)
· Brooklake Road/I-5 SB Ramps (ODOT)
Table 5 shows the results of the existing conditions intersection operational analysis.  Figure D.1 of Appendix D shows the volumes, channelization, and analysis results for all of the study area intersections.  

4.2.2 Queuing Analysis Results
The analysis shows that several intersections within the Chemawa IAMP study area are experiencing queue lengths that exceed queue storage.   Key roadway segments impacted by queuing include:

· Westbound Lockhaven Drive between McLeod Lane and River Road
· Westbound Chemawa Road between Indian School Road and  I-5 SB ramps

· Northbound and southbound ramps at I-5/Chemawa Road Interchange

· Westbound Brooklake Road between  the I-5 NB and SB ramps

· Northbound and southbound ramps at I-5/Brooklake Road Interchange

· Westbound Hyacinth Street between  OR 99E and Salem Parkway
In addition to the key roadways segments listed above, the intersections of Lockhaven Drive/River Road, Chemawa Road/Verda Lane, OR 99E Business (Salem Parkway)/Verda Lane-Hyacinth Street, OR 99E/Hyacinth Street, OR 99E/Astoria-Ward Street, OR 99E/Chemwa Road, and OR 99E/Brooklake Road also experience queue lengths that exceed queue storage.   

Table D.1 in Appendix D shows a detailed description of the 95th percentile queue lengths
	table 5

	Chemawa IAMP Traffic Analysis Results: Intersections

	ID
	Intersection
	Control Type
	Jurisdiction
	Existing Mobility Standard
	Intersection Performance

	
	
	
	
	
	Average Vehicle Delay (sec)
	Level-of-Service
	V/C Ratio

	1
	Lockhaven Drive at River Road
	Signal
	City of Keizer
	LOS E1
	77.3
	E
	0.99

	2
	Trail Avenue at Lockhaven Drive
	TWSC
	City of Keizer
	LOS E
	68.7
	F
	0.47
	0.61

	3
	Lockhaven Drive at 14th Avenue-Kafir Dr.
	Signal
	City of Keizer
	LOS E
	32.9
	C
	0.94

	4
	Lockhaven Drive at McLeod Lane
	Signal
	City of Keizer
	LOS E
	12.4
	B
	0.63

	5
	Lockhaven Dr. at Chemawa Rd.-Keizer Station
	Signal
	City of Keizer
	LOS E
	26.7
	C
	0.62

	6
	Chemawa Road at Stadium Drive-Ulali Drive
	Signal
	ODOT
	0.90 (5)
	12.7
	B
	0.62

	7
	Chemawa Road at Southbound I-5 ramp
	Signal
	ODOT
	0.80 (1)
	12.4
	B
	0.75

	8
	Chemawa Road at Northbound I-5 ramp
	Signal
	ODOT
	0.80 (1)
	46.2
	D
	0.88

	9
	Chemawa Road at Indian School Road
	TWSC
	ODOT
	0.902
	0.903
	14.0
	B
	0.34
	0.18

	10
	Chemawa Road at OR 99E
	Signal
	ODOT
	0.80
	52.7
	D
	0.83

	11
	Hazelgreen Road at Cordon Road
	AWSC
	Marion County
	LOS E
	45.5
	E
	1.03

	12
	Cordon Road at Kale Street
	TWSC
	Marion County
	LOS E
	12.6
	B
	0.22
	0.18

	13
	OR 99E at Kale Street
	Signal
	ODOT
	0.80 (2)
	11.7
	B
	0.50

	14
	OR 99E at Lancaster Drive
	TWSC
	ODOT
	0.802
	0.903
	143.8
	F
	0.55
	2.66

	15
	OR 99E at Blossom Drive
	TWSC
	ODOT
	0.802
	0.903
	24.4
	C
	0.23
	0.45

	16
	Chemawa Road at Verda Lane
	AWSC
	City of Keizer
	LOS E
	92.2
	F
	1.22

	17
	OR 99E Business at Verda Lane-Hyacinth St.
	Signal
	ODOT
	0.85
	67.0
	E
	0.97

	18
	OR 99E at Hyacinth Street
	Signal
	ODOT
	0.80
	108.8
	F
	1.06

	19
	OR 99E at Astoria Street-Ward Street
	Signal
	ODOT
	0.80
	38.3
	D
	0.66

	20
	Brooklake Road at OR 99E
	Signal
	ODOT
	0.70
	65.4
	E
	0.85

	21
	Brooklake Road at I-5 NB Ramps
	TWSC
	ODOT
	0.752
	0.703
	1000.0
	F
	0.33
	3.19

	22
	Brooklake Road at I-5 SB Ramps
	TWSC
	ODOT
	0.752
	0.703
	1000.0
	F
	0.70
	4.38

	23
	Brooklake Road at River Road
	AWSC
	Marion County
	LOS E
	29.3
	D
	0.90

	24
	Perkins Road at 35th Avenue NE
	TWSC
	Marion County
	LOS E
	10.4
	B
	0.11
	0.03


Notes:
1 LOS = Level of Service

2 Indicates OHP Mobility Standard V/C ratio for uncontrolled roadway approach

3 Indicates OHP Mobility Standard V/C ratio for stop controlled roadway approach
- Signal: Signalized Intersection

- AWSC: All-Way Stop controlled
- TWSC: Two-Way Stop controlled
- Black highlighting indicates spacing does not meet standards.

4.3 Freeway Operations
All I-5 freeway basic, merging, and diverging segments within the vicinity of the Chemawa Road interchange were analyzed as part of the existing conditions analysis.   Results from the freeway analysis show that no freeway segment fail to meet ODOT mobility standards. 

Table 6 shows the results of the existing conditions freeway operational analysis.  Figure D.2 of Appendix D shows the results of the freeway analysis in graphical form.
	table 6

	Chemawa IAMP Traffic Analysis Results: Freeways

	ID #
	Location
	Segment Type
	Facility^
	Existing Mobility Standard
	V/C Ratio

	N1
	NB I-5 Mainline South of Off-Ramp to Chemawa Road
	Basic
	Mainline
	0.80
	0.59

	N2
	NB Off-Ramp to Chemawa Road
	Diverge
	Ramp
	0.80
	0.20

	
	
	
	Mainline
	0.80
	0.53

	N3
	NB I-5 Mainline South of On-Ramp from OR 99E Business
	Basic
	Mainline
	0.80
	0.54

	N4
	NB On-Ramp from OR 99E Business/Salem Parkway
	Merge
	Ramp
	0.80
	0.60

	
	
	
	Mainline
	0.80
	0.61

	N5
	NB I-5 Mainline South of On-Ramp from Chemawa Road
	Basic
	Mainline
	0.80
	0.60

	N6
	NB On-Ramp from Chemawa Road
	Merge
	Ramp
	0.80
	0.61

	
	
	
	Mainline
	0.80
	0.64

	N7
	NB I-5 Mainline North of On-Ramp from Chemawa Road
	Basic
	Mainline
	0.80
	0.64

	S1
	SB I-5 Mainline North of Off-Ramp to Chemawa Road
	Basic
	Mainline
	0.80
	0.72

	S2
	SB Off-Ramp to Chemawa Road
	Diverge
	Ramp
	0.80
	0.30

	
	
	
	Mainline
	0.80
	0.63

	S3
	SB I-5 Mainline South of Off-Ramp to Chemawa Road
	Basic
	Mainline
	0.80
	0.63

	S4
	SB Off-Ramp to OR 99E Business
	Diverge
	Ramp
	0.80
	0.54

	
	
	
	Mainline
	0.80
	0.47

	S5
	SB I-5 Mainline South of Off-Ramp to OR 99E Business
	Basic
	Mainline
	0.80
	0.48

	S6
	SB On-Ramp from Chemawa Road
	Merge
	Ramp
	0.80
	0.65

	
	
	
	Mainline
	0.80
	0.61

	S7
	SB I-5 Mainline South of On-Ramp from Chemawa Road
	Basic
	Mainline
	0.80
	0.60

	Notes: 
Black highlighting indicates spacing does not meet standards.
^ Mainline and Ramp v/c ratios reported at merge and diverge segments per ODOT traffic analysis guidelines




4.4 Crash Analysis

At the time of the preparation of this memorandum, the crash data was not available to conduct a crash analysis.   The roadway segments that will be analyzed as part of the crash analysis include:

· I-5 (Portland Road interchange to Perkins Road overpass)

· Chemawa Road-Lockhaven Drive (River Road to OR 99E)

· OR 99E Business (Verda Lane/Hyacinth Street to I-5)

· OR 99E (Hyacinth Street to Hazelgreen Road NE)

5. Interchange Access, Spacing & Geometric Conditions
5.1 Access Management 
In order to determine existing access management conditions at the Chemawa Road interchange, intersection spacings along Chemawa Road in the vicinity of the I-5 interchange were compared to the intersection spacing standards in Table 17, Appendix C of The 1999 Oregon Highway Plan.  The spacing distance is measured from the off ramp terminal to the nearest intersection cross-street. The standard-based and actual distances for the intersections at Chemawa interchange are shown in Table 7. Note that both the Urban and Fully Developed Urban area types are shown, but happen to be the same distance. These distances are for intersections or driveways that accommodate more movements than only right in and right out.
	table 7

	Chemawa IAMP Access Management Analysis Results

	Side Street
	Fully Developed 

Urban Standard
	Urban Standard
	Actual Spacing

	Indian School Road
	1320 feet
	1320 feet
	480 feet

	Stadium Drive / Ulali Drive
	1320 feet
	1320 feet
	790 feet

	Notes: 
Black highlighting indicates spacing does not meet standards.


There are two intersections adjacent to the Chemawa interchange that both fail to meet the access management spacing requirements.   Details on each of the intersections are shown below:

Indian School Road:  This intersection is located approximately 480 feet east of the northbound off-ramp terminal.  It is a T-intersection with a leg to the north.  It provides access under Chemawa Road to Indian School Road on the south side of Chemawa Road.

Stadium Drive/Ulali Drive:  This intersection is located approximately 790 feet west of the southbound off-ramp terminal.  Stadium Drive and Ulali Drive represent the north and south legs of the intersection.   Both legs allow left and right turns in, but only right turns out. This intersections fails to meet the interchange 1320-foot spacing requirement under the Fully Developed Urban area type and Urban area type. There is a standard spacing under Fully Developed Urban that allows intersections to be closer (750 foot spacing requirement following an off ramp and 990 foot spacing preceding an on ramp) if they are right in / right out only.  Stadium Drive/Ulali Drive does not fall into this category because they allow left turns in.  
5.2 Interchange Spacing 

As outlined in Table 17 of Appendix C in the 1999 Oregon Highway Plan, the requirements for interchange access spacing distance is measured between the start and end of tapers of adjacent interchanges. The standards-based and actual distances between the interchanges in the study area are shown in Table 8.   The distance between the Chemawa interchange and the Brooks interchange is compared to both rural and urban standards to take into account that the area in between the two interchanges is both in and out of the UGB and the possibility that more of the area between Chemawa and Brooks Interchanges being included in the Urban Growth Boundary in the future.
	table 8

	Chemawa IAMP Interchange Access Spacing

	Interchanges
	Direction
	Type of Area
	Spacing Requirement
	Actual Spacing

	Portland Road  to Chemawa Road
	NB
	Urban
	1 mile
	0.7 miles

	Portland Road  to Chemawa Road
	SB
	Urban
	1 mile
	0.9 miles

	Chemawa Road to Brooklake Road
	NB
	Urban
	1 mile
	2.7 miles

	Chemawa Road to Brooklake Road
	SB
	Urban
	1 mile
	2.7 miles

	Chemawa Road to Brooklake Road
	NB
	Rural
	2 miles
	2.7 miles

	Chemawa Road to Brooklake Road
	SB
	Rural
	2 miles
	2.7 miles

	Notes: 
Black highlighting indicates spacing does not meet standards.


Spacing between the Portland Road interchange and the Chemawa Road interchange does not meet the 1 mile standard in the northbound or southbound directions. The spacing between the Chemawa Road interchange and the Brooks interchange meets the 1 mile and 2 mile spacing requirements of the two area types.

Table 9-2 in section 9.6.1 of the 2003 Highway Design Manual outlines the federal freeway interchange spacing as measured from crossroad to crossroad centerline. Table 9 shows the standards-based and actual distances between interchange crossroads from Chemawa to both the Portland Road and Brooks interchanges.  The distance between the Chemawa and Brooks interchanges is compared to both rural and urban standards to take into account that the area in between the two interchanges is both in and out of the UGB and the possibility that more of the area between Chemawa and Brooks Interchanges being included in the Urban Growth Boundary  in the future.
	table 9

	Chemawa IAMP Interchange Crossroad Spacing

	Interchanges
	Type of Area
	Spacing Requirement
	Actual Spacing

	Portland Road  to Chemawa Road
	Urban
	3 miles
	1.6 miles

	Chemawa Road to Brooklake Road
	Urban
	3 miles
	3.3 miles

	Chemawa Road to Brooklake Road
	Rural
	6 miles
	3.3 miles

	Notes: 
Black highlighting indicates spacing does not meet standards.


The crossroad interchange spacing requirements are not met between the Portland Road interchange and the Chemawa Road interchange. The spacing requirements are met for the area between the Chemawa Road interchange and the Brooks interchange under Urban area type requirements, but not met under Rural area type requirements.

5.3 Interchange Geometric Conditions
Roadway geometric design standards refer to the physical dimensions that are most desirable to support safety and mobility goals. These standards evolve over time as more is learned about driver and vehicle performance.  Existing roadway conditions on older roadways do not always meet the most current standards.  These differences can have an impact on the safe and efficient use of the road by all travelers. This section highlights the existing roadway geometric conditions of the Chemawa Road/I-5 interchange. 

5.3.1 Sight Distance

Concerns have been raised about the sight distance at the point just prior to where the northbound off-ramp to Chemawa Road from I-5 connects with the northbound ramp from OR 99E Business/Salem Parkway.  Vehicles traveling along the ramps from OR 99E Business/Salem Parkway and the I-5 northbound Chemawa Road Off-ramp are unable to see each other until approximately 300 feet before the two lanes join to form one roadway.  
After the two ramps join, weaving occurs as a result of vehicles from the OR 99E Business/Salem Parkway ramp wanting to make a right turn onto Chemawa Road and from vehicles on the Chemawa Road off-ramp wanting to make a left-turn onto Chemawa Road.  Although this area is not a merge, weaving does occur just downstream of this location and may have safety concerns.
5.3.2 Lane and Shoulder Width
Based on the I-5 Transportation Conditions Report conducted by ODOT, the following sub-standard conditions in the proximity of the Chemawa Road interchange were identified:
· I-5 SB M.P. 258.50 – 261.00: Outside shoulder is only 10 feet 

· I-5 NB/SB M.P. 258.58: Vertical clearance at structure is less than 16 foot standard

· I-5 NB M.P. 259.03 – 261.00: Outside shoulder is only 10 feet in a 3-lane section

· I-5 SB M.P. 260.25: Vertical clearance at structure is less than the 17 foot standard

Data on the conditions were collected between approximately MP 258.50 to 260.50, which encompasses the Chemawa interchange.
6. Summary of Transportation Conditions
6.1 Operational Conditions
The following intersections located in the Chemawa study area fail to meet jurisdictional mobility standards:

· Lockhaven Drive/River Road

· Lockhaven Drive/Trail Avenue

· Chemawa Road/Verda Lane

· Hazelgreen Road/Cordon Road

· Chemawa Road/I-5 NB Ramps

· Chemawa Road/OR 99E

· OR 99E/Lancaster Road

· OR 99E Business-Salem Parkway/Verda Lane

· OR 99E/Hyacinth Street

· Brooklake Road/OR 99E

· Brooklake Road/I-5 NB Ramps

· Brooklake Road/I-5 SB Ramps 

The following key roadway segments currently have 95th percentile queue lengths that exceed storage capacity.  

· Westbound Lockhaven Drive between McLeod Lane and River Road
· Westbound Chemawa Road between Indian School Road and  I-5 SB ramps

· Northbound and southbound ramps at I-5/Chemawa Road Interchange

· Westbound Brooklake Road between  the I-5 NB and SB ramps

· Northbound and southbound ramps at I-5/Brooklake Road Interchange

· Westbound Hyacinth Street between  OR 99E and Salem Parkway

The intersections of Lockhaven Drive/River Road, Chemawa Road/Verda Lane, OR 99E Business (Salem Parkway)/Verda Lane-Hyacinth Street, OR 99E/Hyacinth Street, OR 99E/Astoria-Ward Street, OR 99E/Chemwa Road, and OR 99E/Brooklake Road also experience queuing problems.  A detailed description of the queuing results by intersection and approach are included in Appendix D.
The freeway analysis results show that none of the 14 freeway segments analyzed operate at an unacceptable mobility standard. 
6.2 Crash Analysis Results

A crash analysis was not conducted at the time of the writing of this memorandum.  The crash analysis will be addressed in the final draft of the memorandum.
6.3 Interchange Geometric Conditions
The following intersections fail to meet access management standards as outlined in the Oregon Highway Plan and the Oregon Highway Design Manual:

· Chemawa Road/Stadium Drive-Ulali Drive

· Chemawa Road/Indian School Road
The interchange spacing does not meet standards as outlined in the Oregon Highway Plan at the following locations:

· Chemawa Road/Portland Avenue Interchanges - Urban

· Chemawa Road/Brooks Interchange – Rural

The following geometric sub-standard geometric conditions have been identified at the Chemawa interchange.  

· I-5 SB M.P. 258.5-261.0 & I-5 NB M.P. 259.02-261.00:  Outside shoulder is only 10 feet.
· I-5 NB/SB M.P. 258.58: Vertical clearance at structure is less than 16 foot standard

· I-5 SB M.P. 260.25: Vertical clearance at structure is less than the 17 foot standard

· 300 foot sight distance from I-5 NB Ramp to Chemawa Road prior to joining with Salem Parkway ramp
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