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TECHNICAL MEMORANDUM #3

DATE: August 12, 2020
TO: Rick Williams | ODOT

FROM: John Bosket, PE; Kayla Fleskes, EI | DKS Associates
Andrew Johnson; Beth Wemple, PE; Oliver Kuhne | HDR

SUBJECT: US 97 North Bend Interchange Study: Project #20092-000

Current Transportation Systems Operations

This memorandum summarizes existing traffic operations, safety, and active transportation
conditions for the US 97 North Bend Interchange study area. This information, along with the
assessmentof future (year 2040) “"No Build” transportation conditions to be included in Technical
Memorandum #4, will be used to establish a baseline from which the impacts on the transportation
system from alternative interchange solutions will be evaluated.

SUMMARY OF KEY FINDINGS

« US 97 through the study area and vicinity area is classified a Statewide Highway and has been
designated as a part of the National Highway System, a Federally Designated Truck Route, a
State Freight Route and Reduction Review Route, and an Expressway.

« Speed limits on US 97 range between 45 mph and 65 mph with an annual average daily traffic
volume of approximately 39,600 vehicles per day.

« All study intersections currently meet the volume-to-capacity (V/C) ratio mobility targets during
the weekday pm peak hour, with US 97/Cooley Road as the only intersection operating right at
the target.

- The majority of crashes at study intersections were at the intersection of US 97 and Cooley
Road, which is a location that will be modified by the funded North Parkway improvements.

« There was one fataland two serious injury (A) crashes on US 97 from 2014 to 2018. The fatal
crash occurred on US 97 between Bowery Lane and Grandview Drive and involved a pedestrian.

« None of the study intersections had observed crash rates exceeding the statewide 90" percentie
crash rates.

« A higher percentage of crashes were of rear-end collisions, which typically occurred at
intersections and driveways.

SHAPING A SMARTER TRANSPORTATION EXPERIENCE™



. There are significant sidewalk gaps in the vicinity area on US 97 and Cooley Road, particularly
east of US 97. Where sidewalks are provided, they are generally curb-tight on facilities with high
vehicle speeds.

- While bike lanes exist on Cooley Road and US 97 in the vicinity area, these facilities are high-
stress and are comfortable only for experienced bicyclists. The highway, railroad, and Cooley
Road divide the vicinity area into four quadrants, making it difficult to comfortably cross
between quadrants.

STUDY AREA

Figure 1 shows the study intersections being evaluated for traffic operations. The study
intersections are focused along US 97 and along Cooley Road. An elementary school and middle
school are located by 18" Street and Cooley Road. There is also a large commercial development
south of Cooley Road between US 20 and US 97 (also known as the Golden Triangle).

A Burlington Northern Santa Fe (BNSF) railroad line runs north-south throughthe study area to the
east of US 97. BSNF and Union Pacific operate manifest trains (which carry a variety of boxcars,
tanker cars, lumber, etc.) through the study area. The rail track is regulated under the Federal
Railroad Administrations Class 1, 2, 3 and 4 track standards with no weight or dimensional
restrictions for freight movement.! Both US 97 and the railroad pose a barrier for east-west
connectivity in the vicinity of the study area, with Cooley Road providing the first opportunity for
southbound vehicles entering the City of Bend to cross US 97 and the railroad (both are at-grade
crossings).

! City of Bend Draft Transportation System Plan, Volume 2, Existing Conditions and Needs Memorandum, July 2018.
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Table 1 lists characteristics of significant roadways in the study area. US 97 is classified as a
Statewide Highway and Expressway and has a posted speed ranging from 65 miles per hour (mph)
near Bowery Lane, 55 mph approaching the Bend city limits and 45 mph south of the city limits. US
97 is also designated as part of the National Highway System, is a Federally Designated Truck
Route, a State Freight Route and Reduction Review Route. The remaining roadways are City
facilities with posted speeds ranging from 25 to 40 mph.

TABLE 1: ROADWAY CHARACTERISTICS

AT surisprcrion G FUNCTIoNAL o AT posTeD speED
PER DAY)
us 97 oDoT Statewide Highway/ 39,600 45 - 65 MPH
Expressway
COOLEY ROAD City Minor Arterial 6,000-6,600 35 MPH
NE HUNNELL ROAD City Collector 1,200 25 MPH
NW HUNNELL ROAD City Minor Arterial 3,200 35 MPH
18™ STREET City Minor Arterial 3,250 40 MPH
GRANDVIEW DRIVE City Local NA 25 MPH

AAnnual Average Daily Traffic (AADT) accessed from ODOT Transgis (https://gis.odot.state.or.us/transgis/), except 18"
Street which is based on an 18-hour bi-directional tube count.

TRAFFIC VOLUMES

Traffic volumes were countedin July and August of 2019.2 These counts represent 30" highest
annual hour traffic volumes (30 HV), which are equivalent to typical summer weekday pm peak
hour volumes. Figure 2 shows the balanced motor vehicle, pedestrian and bicycle volumes at each
study intersection, as well as lane configurations and the type of traffic control present. Traffic
counts are included in Appendix A.

2 Except for the intersection of Cooley Road/18" Street, where intersection turning movement volumes were based on bi-
directional tube counts from 2016 and Cooley Road/NE Hunnell Road, where a 2014 count was balanced to the newer
counts at Cooley Road/NW Hunnell Road and US 97/Cooley Road.
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OPERATIONS ANALYSIS

Intersection operations were analyzed using Synchro software and the Highway Capacity Manual
(HCM) methodologies (HCM 2000 at signalized intersections, HCM 6 edition at unsignalized
intersections). The analysis was conducted at all study intersections using the 30 HV traffic
volumes representing the year 2019 conditions shown in Figure 2. Performance measures used for
this analysis include volume-to-capacity (V/C) ratios, seconds of control delay and levels of service
(LOS). Table 1 summarizes the results of this analysis, with each intersection’s performance
compared to the adopted mobility target.3 HCM reports are included in Appendix B. All study
intersections currently meet the V/C ratio mobility targets during the weekday pm peak hour, with
US 97/Cooley Road as the only intersection operating right at the target.

TABLE 2: EXISTING (2019) 30™ HIGHEST ANNUAL HOUR TRAFFIC OPERATIONS AT STUDY
INTERSECTIONS

STUDY MOBILITY a DELAY
INTERSECTION CONTROL  JURISDICTION TARGET v/c LS  secy
us 9z / Two-way v/c £ 0.80 (major)

DOT 16 /0.1 B 15/ 1
GRANDVIEW DR stop control opo v /c < 0.95 (minor) 016 /019 /e 15718
us 97/ o
COOLEY RD Signalized ODOT v/c < 0.85 0.85 D 52

COOLEY RD /

T -

NE HUNNELL wo-way City v/c < 1.0 0.03/0.19 A/C 8/17
RD stop control
COOLEYRD / Two-wa
NW HUNNELL Y City v/c < 1.0 0.10/0.38 A/B  8/13
RD stop control
COOLEYRD

/ Roundabout City v/c<1.0 0.14 A 4

18™ ST

@V/C ratio, LOS and delay are reported as overall intersection at signalized intersections, major street/minor street at two-
way stop-controlled intersections and worst approach lane at roundabouts.

3 Mobility targets for ODOT facilities obtained from the 1999 Oregon Highway Plan. Mobility standards for City facilities
based on City of Bend Development Code 4.7.500.
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SAFETY ANALYSIS

Methods from the ODOT Analysis Procedures Manual (APM)*, were used to identify the crash
frequency, severity, type, and contributing factors at the study locations. The state Safety Priority
Index System (SPIS)® was also consulted and documented.

The most recent five-year crash data available (2014 to 2018) were obtained from ODOT?®. The
safety analysis considered US 97 between Fort Thompson Lane in the north to Robal Road in the
south and Cooley Road from NW Hunnell Road to E 18™ Street. The study intersections are:

US 97/Fort Thompson Lane,

US 97/Bowery Lane,

US 97/Grandview Drive,

US 97/Cooley Road,

Cooley Road/NE Hunnell Road,

Cooley Road/NW Hunnell Road, and

Cooley Road/18!" Street.

N o ok wNRE

The study segments are the segments of US 97 and Cooley Road split between the study
intersections as shown in Figure 3. According to ODOT's 2018 Motor Vehicle Traffic Crash Analysis
and Code Manual,” legally reportable motor vehicle traffic crashes are those involving loss of
$2,500 effective 1st January 2018 and prior the limit was $1,500. The following summarizes the
results of the intersection and segment safety analysis.

4 Analysis Procedure Manual (APM Version 2), Chapter 4-Safety, Oregon Department of Transportation
° 2018 Safety Priority Index System (SPIS)

® ODOT TransGIS
7 2018 Motor Vehicle Traffic Crash Analysis and Code Manual
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FIGURE 3: STUDY INTERSECTIONS AND SEGMENTS FOR SAFETY ANALYSIS
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INTERSECTION CRASHES

For this analysis, intersection-related crashes are defined as crashes that occurred within 250 feet
of the intersection.

CRASH FREQUENCY AND SEVERITY

Table 3 presents the crash frequency and severity at the study intersections for the five-year
analysis period (2014-2018). The intersection of US 97 and Cooley Road had the highest number of
observed crashes. At the intersection of US 97 and Cooley Road, 98 percent of the crashes
occurredon US 97. The north leg of this intersection is in the top 5% of the 2018 Safety Priority
Index System (SPIS)* list. The safety issue at this intersection is anticipated to be addressed by a
planned improvement that will include grade separation of Cooley Road from US 978,

Overall, the severity of crashes at the study intersections was relatively low, with no crashes
resulting in fatalities or serious injuries.

TABLE 3: SUMMARY OF FIVE-YEAR (2014-2018) CRASH FREQUENCY BY SEVERITY AT STUDY
INTERSECTIONS

us9z/ us9z/ COOLEY COOLEY
CRASH FORT L GRAND- L e SHXLE 3N/ RD/ NE RD/ NW TOTAL
SEVERITY THOMP- BORVERY VIEW LoelEsy Ry HUNNELL HUNNELL

LN RD 18TH ST

SON LN DR RD RD
FATAL (K) 0 0 0 0 0 0 0 0
SERIOUS
INJURY 0 0 0 0 0 0 0 0
(A)
MINOR
INJURY 0 1 0 6 0 0 0 7
(B)
POSSIBLE
INJURY 1 4 6 21 0 1 0 33
(€)
PROPERTY
DAMAGE 3 6 6 20 3 0 2 40
ONLY (O)
TOTAL 4 11 12 47 3 1 2 80

8 US 97 Bend North Corridor Project, Completing the US 97 Bend Parkway
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COLLISIONTYPE

Table 4 presentsthe crash frequency by collision type at the study intersections. Overall, rear-end
crashes are the most frequent collision type. Two pedestrian-related crashes were observed, one
each at the intersection of US 97/Cooley Road and US 97/Bowery Lane.

TABLE 4: SUMMARY OF FIVE-YEAR (2014-2018) CRASH FREQUENCY BY COLLISION TYPE AT
STUDY INTERSECTIONS

us 97/ us 97/ us 97/ us 97/ COOLEY COOLEY COOLEY
COLLISION FORT BOWERY GRAND- COOLEY RD/ RD/ NE RD/ NW TOTAL
TYPE THOMP- LN VIEW RD 18TH HUNNELL HUNNELL

SON LN DR ST RD RD
REAR-END 2 3 8 39 0 0 1 53
FIXED OBJECT 1 0 1 1 2 0 0 5
TURNING
MOVEMENT 0 0 1 2 0 0 1 4
PEDESTRIAN 0 1 0 1 0 0 0 2
HEAD-ON 1 1 0 1 0 0 0 3
SIDESWIPE-
OVERTAKING 0 3 2 2 0 0 0 7
AND MEETING
OTHER 0 3 0 1 1 1 0 6
TOTAL 4 11 12 47 3 1 2 80

CONTRIBUTING FACTORS

Table 5 presents the crash frequency by contributing factor. The most frequent contributing factor
was “Failed to avoid vehicle ahead” and “Following too closely”. It is notable that these were the
most common contributing factor (70 percent) associated with rear-end. In addition, all the
crashes with careless driving (9 crashes) resulted in rear-end collision type.
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TABLE 5: SUMMARY OF FIVE-YEAR (2014-2018) CRASH FREQUENCY BY CRASH CAUSE AT STUDY

INTERSECTIONS

us9oz/ us9oz/ COOLEY COOLEY COOLEY
CONTRIBUTING FORT us 97/ GRAND- us 97/ RD/ RD/ NE RD/ NW

BOWERY COOLEY TOTAL

FACTORS THOMP- LN VIEW RD 18TH HUNNELL HUNNELL

SON LN DR ST RD RD
FAILED TO
AVOID VEHICLE 0 0 1 17 0 0 1 19
AHEAD
FOLLOWED TOO
CLOSELY 1 2 4 13 0 0 0 20
CARELESS
DRIVING 0 1 2 6 0 0 0 9
TOO FAST FOR
CONDITIONS
(NOT EXCEED 2 1 3 4 1 0 0 1
POSTED SPEED)
OTHER 1 7 2 7 2 1 1 21
TOTAL 4 11 12 47 3 1 2 80

Table 6 presents the comparison of crash rates with the statewide 90 percentile crash rates for
comparable intersections referenced from the ODOT Analysis Procedures Manual (APM), Exhibit 4-
1°. ODOT does not have a 90* percentile crash rate for intersections with roundabout traffic
control, therefore the intersection of Cooley Road/18" street was not considered in this analysis.
The crash rates of the study intersections are lower than the statewide 90th percentile rates.

° Analysis Procedure Manual (APM Version 2), Chapter 4-Safety, Oregon Department of Transportation
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TABLE 6: COMPARISON OF CRASH RATES PER MEV WITH STATEWIDE CRASH RATE REFERENCES

US 97/ FORT us 97/ us 97/ US97/ COOLEYRD/ COOLEYRD/
THOMPSON BOWERYLN GRAND- COOLEY NEHUNNELL NW HUNNELL
LN VIEW DR RD RD RD
CRASH RATE 0.06 0.15 0.16 0.55 0.08 0.17

STATEWIDE 90™

PERCENTILE 0.41 0.29 0.29 0.86 0.41 0.29
CRASH RATE

AADT's for the crash rate analysis were compiled as follows:

« Peak hour intersection turning movement counts were available at the intersections of US
97/Cooley Road, Cooley Road/Hunnell Road and US 97/Grandview Drive. It was assumed that
the peak hour volume is equal to ten percent of AADT.

« Peak hour turning movement counts were not available for the intersections of US 97 with
Thompson Lane and Bowery Lane. Due to the limited connectivity to other areas, traffic volumes
at these locations were assumed to be very low. The intersection crash rate analysis was
conducted using the AADT on US 97. The AADT for US 97 was obtained from ODOT TransGIS.

SEGMENT CRASHES

This section summarizes the crashes that occurred on US 97 from Fort Thompson Lane in the north
to Robal Road in the south and Cooley Road from NW Hunnell Road in the west to NE 18th Streetin
the east. The analysis focusses on crashes on the roadway segment; crashes at the study
intersections were excluded on these study segments.

CRASH FREQUENCY AND SEVERITY

Table 7 presents the five-year crash summary by severity at the study segments. Therewas one
fatal crash (K) and two serious injury (A) crashesin the study area during the study period. The
fatal crash occurred on US 97 between Bowery Lane and Grandview Drive. This was a pedestrian
fatality. The serious injury crashes occurred on US 97 between Fort Thompson Lane and Bowery
Lane and between Grandview Drive and Cooley Road. These crashes involved only motor vehicles.

The highest frequency of crashes occurred on US 97 between Bowery Lane and Grandview Drive,
Grandview Drive and Cooley Road, and between Cooley Road south to Robal Road. The segment
south to Robal Road is largely out of the project study area but the frequency and type of crashes
shows the transition to the retail/urban land use context.
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TABLE 7: SUMMARY OF FIVE-YEAR (2014-2018) CRASH FREQUENCY BY SEVERITY AT STUDY
SEGMENTS

Us 97: Us 97: Us 97: US97: COOLEYRD: COOLEY RD:
CRASH FORT BOWERY GRAND-  COOLEY NW Us97TO

SEVERITY THOMPSON LN TO VIEW DR RD TO HUNNELL 18THsT  TOTAL

LN TO GRAND- TO COOLEY ROBAL RDTOUS97

BOWERYLN VIEW DR RD RD

FATAL (K) 0 1 0 0 0 0 1
SERIOUS
INJURY 1 0 1 0 0 0 2
(A)
MINOR
INJURY 4 3 3 1 0 1 12
(B)
POSSIBLE
INJURY 2 3 8 4 0 1 18
(©)
PROPERTY
DAMAGE 4 10 7 16 2 4 43
ONLY (0)
TOTAL 11 17 19 21 2 6 76

Table 8 summarizes the segment crashes by collision types. As mentioned, the pedestrian collision
was the fatal crash. The serious injury crashes were rear-end and sideswipe-meeting.

US 97 NORTH BEND INTERCHANGE STUDY e
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TABLE 8: SUMMARY OF FIVE-YEAR (2014-2018) CRASH FREQUENCY BY COLLISION TYPE AT
STUDY SEGMENTS

Us 97: Us 97: Us 97: US97: COOLEYRD: COOLEY
FORT BOWERY GRAND-  COOLEY NW RD:
COLLISION THOMPSON LNTO VIEW DR RD TO HUNNELL US97TO  TOTAL
TYPE LN TO GRAND- TO COOLEY ROBAL RD TO US 18THST
BOWERY VIEW DR RD RD 97
LN
REAR-END 4 6 15 16 0 1 42
TURNING
MOVEMENT 2 2 1 1 1 1 8
FIXED
OBJECT OR
OTHER 1 2 1 0 1 2 7
OBJECT
HEAD-ON 1 3 0 1 0 0 5
PEDESTRIAN 0 1 0 0 0 0 1
SIDESWIPE -
OVERTAKING 5 5 )
AND 3 0 0 8
MEETING
OTHER 1 1 1 0 0 2 5
TOTAL 11 17 19 21 2 6 76

Figure 4 presents the distribution of crashes by collision type at the study segments. The most
frequent crash type is rear-end crashes, which were observed to be in the vicinity of driveways -
particularly between Grandview Drive and Robal Road.

DKS
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FIGURE 4: CRASHES (2014-2018) BY COLLISION TYPE AT STUDY SEGMENTS
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CONTRIBUTING FACTORS

Table 9 presents the distribution of crashes by crash cause on the study segments. Similar to the
intersection crash trends, “Failed to avoid vehicle ahead” and “Following too closely” were the
major causes of crasheson US 97.

TABLE 9: SUMMARY OF FIVE-YEAR (2014-2018) CRASH FREQUENCY BY CRASH CAUSE AT STUDY

SEGMENTS
Us 97: USs 97: Us 97: US97: COOLEY COOLEY
FORT BOWERYLN GRANDVIEW COOLEY RD: RD:
CRASH THOMPSON TO DR TO RD TO NW US97 TOTAL
SEVERITY LN TO GRANDVIEW COOLEYRD ROBAL HUNNELL TO
BOWERY DR RD RDTO US 18THST
LN 97

FAILED TO

AVOID

VEHICLE 1 3 5 6 0 0 15
AHEAD

FOLLOWED

TOO CLOSELY 2 4 6 4 0 1 17
CARELESS

DRIVING 1 1 2 3 0 0 7
DID NOT

YIELD RIGHT- 0 1 1 1 1 2 6
OF-WAY

TOO FAST FOR

CONDITIONS

(NOT EXCEED 3 2 1 2 0 2 10
POSTED

SPEED)

IMPROPER

CHANGE OF

TRAFFIC 0 1 1 3 0 0 5
LANES

OTHER 4 5 3 2 1 1 16
TOTAL 11 17 19 21 2 6 76
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Table 10 presentsthe crash ratesforthe US 97 segments computed using the crashes (2014-
2018) and the AADT. The crash rates on US 97 between Grandview Drive and Cooley Road is
higher than the statewide average. As mentioned earlier, the grade separation planned at Cooley
Road may addressthese crashes®. The crashrates of the other three segments are lower than the
statewide average crash rates.

TABLE 10: COMPARISON OF CRASH RATES WITH THE STATEWIDE CRASH RATES FOR SEGMENTS
OF US 97

Us 97: uUs 97: Us 97: Us 97:
FORT BOWERYLN TO GRANDVIEW DR COOLEYRDTO
THOMPSON LN GRANDVIEW TO COOLEY RD ROABL RD
TO BOWERY LN DR
CRASH RATE* 0.37 0.86 2.52 1.35

STATEWIDE AVERAGE

CRASH RATE FOR“OTHER 1.60 1.60 1.60 1.60
PRINCIPAL ARTERIAL" **

Bold and Red indicates crash rate exceeding the statewide average.
* 2018 Crash Rate Table II Five-Year Comparison of State Highway Crash Rates

** The statewide average crash rates include segment and intersection crashes.

SAFETY SUMMARY

There were no high severity (fatal or serious injury) crashes at the study intersections. There were
three high severity crashes on the study segments in the area: a pedestrian fatality on US 97
between Bowery Lane and Grandview Drive (fatal pedestrian crash); a serious injury crashon US
97 between Fort Thompson Lane and Bowery Lane (serious injury motor vehicle crash); and
between Grandview Drive to Cooley Road (seriousinjury motor vehicle crash). The crash rate of
the study intersections was lower than the statewide 90" percentile crash rate for comparable
intersections . Overall, the most common crash type was rear-end crashes.

10" Analysis Procedure Manual (APM Version 2), Chapter 4-Safety, Oregon Department of Transportation
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ACTIVE TRANSPORTATION CONDITIONS

The following describes the existing conditions for people walking and bicycling in the vicinity of the
project area. As there are few existing facilities in the project area, a larger vicinity area was used
as the basis for this analysis, rather than the project area. In addition to providing an inventory of
the existing pedestrian and bicycle infrastructure, this memorandum includes a bicycle level of
trafficstress (LTS) analysis, using the methodology in the Oregon Department of Transportation
(ODOT) Analysis Procedures Manual. Furthermore, the memorandum identifies gaps in the
pedestrian and bicycle networks and includes an analysis of intersection operations for people on
foot or bicycle.

INVENTORY OF EXISTING PEDESTRIAN AND BICYCLE FACILITIES

PEDESTRIAN FACILITIES

Sidewalks accommodate pedestrian travel on many of the roadways in the vicinity area, though
sidewalks are not consistently provided on all streets. There are significant gaps in the network,
which include both local streets and arterial streets. Most notably, access to the only signalized
intersection in the vicinity area along Cooley Road is limited, with missing connections to the east.
Cooley Road east of Hunters Circle provides a combination of curb-tight and curb-separated
sidewalks, providing pedestrian routes to and from the roundabout at 18™ Street, which
accommodates pedestrians traveling north and south. Existing sidewalks along local streets are
generally curb-tight and often only present on one side, though local streets developed more
recently typically include sidewalks on both sides with planted buffers (Figure 5). A number of local
streets in the area lack curb and gutter, along with any formalized pedestrian facilities.
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FIGURE 5. PEDESTRIAN FACILITIES MAP
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BICYCLE FACILITIES

Bicycle traffic in the vicinity area is generally accommodated utilizing two types of facilities: striped
bike lanes on arterial streets and along US 97, and shared roadway designations on lower-volume
collector streets and select local streets. There is severely limited network connectivity, with
designated bike routes forming a dendritic system that funnels mosttrips to arterial streets. Bike
trips rely on the US 97/Cooley Road intersection as the only signalized crossing opportunity within
the vicinity area, and the only east-west connection across US 97 (Figure 6). While a number of
additional north-south connections exist along Cooley Road, none are signalized, and some are
offset, requiring bicyclists to ride along Cooley Road for a distance.

The City’s Transportation System Plan (TSP) identifies additional future bike facilities that would
improve network connectivity through additional streets with bike lanes or shared roadway
designations. The TSP also identifies a north-south multi-use path that would provide off-street
connections to the larger trail system.

DKS US 97 NORTH BEND INTERCHANGE STUDY e 20
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FIGURE 6. BIKE FACILITIES
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BICYCLE LEVEL OF TRAFFIC STRESS (LTS) ANALYSIS

INTRODUCTION AND METHODOLOGY

Bicycle LTS analysis gauges the level of comfort for people bicycling on select streets within the
project vicinity area. The analysis uses the posted speed limit, the number of travel lanes, bicycle
facilities, and conditions at intersections. This analysis follows the methodology in the ODOT
Analysis Procedures Manual.

LTS assesses the roadway along three different areas: the segment, the intersection approach, and
the crossing.

. Segment: Each segmentis given a score based on factors that contribute to describing the
experience of what itis like to travel by bicycle along the roadway.

« Intersection Approach: As the segment approaches an intersection, a score is assigned based on
the characteristics of the roadway and the presence of a right-turn lane or bike lane.

« Crossing: A score is assigned based on what it is like to travel acrossthis roadway.

The ODOT methodology classifies road segments into one of four levels of traffic stress based on
these factors.

. LTS 1 represents roadways where bicyclists of allages and abilities would feel comfortable
riding.

« LTS 2 represents slightly less comfortable roads, where most adults would be comfortable
bicycling.

o Streets with LTS 3 or LTS 4 are much more stressful and are comfortable only for experienced
bicyclists.

LTS RESULTS

The bicycle LTS throughout the vicinity area is dominated by US 97 and Cooley Road subdividing
the area into four relatively disconnected islands. The northeast quadrant presents the largest low
stress network, including a variety of low speed and low volume local streets. While Cooley Road
provides bike lanes, crossing the arterial at numerous unsignalized crossings is fairly high stress
due to the traffic speeds. As stated above, the only signalized crossing in the vicinity area is at US
97 and Cooley Road.

Table 10 provides an overview of key criteria of vicinity area roadways relevant for the LTS
analysis. Table 11 identifies the segment LTS for each roadway, which is also illustrated in Figure
7. Table 11 also identifies the approach LTS for cyclists traveling along Cooley Road approaching
the intersections with US 97 and 18 Street, and along 18" Street approaching Cooley Road, as
well as the crossing LTS, identifying the level of stress crossing the roadway.
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TABLE 6: OVERVIEW OF VICINITY AREA ROADWAY CHARACTERISTICS

STREET FUNCTIONAL NUMBER ADT POSTED BICYCLE
CLASSIFICATION OF LANES SPEED FACILITY
us 97 Primary Highway 2 lanes per 39,600 45 mph Striped
direction bike lanes
COOLEY RD Arterial 1 lane per 6,000- 35 mph Striped
direction 6,600 bike lanes
18TH ST Arterial 1 lane per 1,200 35 mph Striped
direction bike lanes
HUNNELL RD (BETWEEN COOLEY Collector Unmarked 1,200 25 mph Shared
RD AND LOCO RD) centerline roadway
LOCO RD/CLAUSEN DR (BETWEEN Collector 1 lane per - 25 mph Shared
HUNNELL RD AND US 97) direction roadway
CLAUSEN DR (NORTH OF LOCO RD) Local 1 lane per - 25 mph Shared
direction roadway
HUNTERS CIR (SOUTH OF COOLEY Local 1 lane per - - Shared
RD) direction roadway
BOYD ACRES RD (SOUTH OF Local 1 lane per - 25 mph Striped
COOLEY RD) direction bike lanes
RANCH VILLAGE DR (SOUTH OF Local Unmarked - - Shared
COOLEY RD) centerline roadway
HUNTERS CIR (BETWEEN COOLEY Local Unmarked - - Shared
RD AND GLEN FALLS PL); GLEN centerline roadway
FALLS PL (BETWEEN HUNTERS CIR
AND BEAUMONT DR); BEAUMONT
DR (NORTH OF WAGONTIRE WAY);
STANLEY WAY (BETWEEN HUNTERS
CIR AND BEAUMONTDR); HUNTERS
CIR (NORTH OF STANLEY WAY);
WAGONTIRE WAY; BOYD ACRES
RD (NORTH OF COOLEY RD);
RANCH VILLAGE DR (NORTH OF
COOLEY RD)
Source: City of Bend GIS data; ODOT GIS data.
US 97 NORTH BEND INTERCHANGE STUDY e
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TABLE 7: OVERVIEW OF VICINITY AREA ROADWAY BICYCLE LTS

STREET SEGMENTLTS APPROACHLTS CROSSING LTS
us 97 BLTS 4 N/A At Cooley Rd: BLTS 1
COOLEY RD BLTS 3 At US 97: BLTS 4 At US 97: BLTS 1

At 18t St: BLTS 1 At 18%h St: BLTS 1
Other: BLTS 3

18TH ST BLTS 3 At Cooley Rd: BLTS 1 At Cooley Rd: BLTS 1
HUNNELL RD (BETWEEN COOLEY RD BLTS 1 N/A BLTS 1
AND LOCO RD)
LOCO RD/CLAUSEN DR (BETWEEN BLTS 1 N/A BLTS 1
HUNNELL RD AND US 97)
CLAUSEN DR (NORTH OF LOCO RD) BLTS 1 N/A BLTS 1
HUNTERS CIR (SOUTH OF COOLEY BLTS 1 N/A BLTS 1
RD)
BOYD ACRES RD (SOUTH OF BLTS 2 N/A BLTS 1
COOLEY RD)
RANCH VILLAGE DR (SOUTH OF BLTS 1 N/A BLTS 1
COOLEY RD)
HUNTERS CIR (BETWEEN COOLEY BLTS 1 N/A BLTS 1

RD AND GLEN FALLS PL); GLEN
FALLS PL (BETWEEN HUNTERS CIR
AND BEAUMONT DR); BEAUMONT DR
(NORTH OF WAGONTIRE WAY);
STANLEY WAY (BETWEEN HUNTERS
CIR AND BEAUMONT DR); HUNTERS
CIR (NORTH OF STANLEY WAY);
WAGONTIRE WAY; BOYD ACRES
RD (NORTH OF COOLEY RD); RANCH
VILLAGE DR (NORTH OF COOLEY
RD)

Source: HDR LTS analysis.

Note: LTS analysis is based on assumed conditions where no data was available
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FIGURE 7. LEVEL OF STRESS ANALYSIS
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GAPS ANALYSIS

PEDESTRIAN GAPS

The following is a summary of the key identified gaps in the pedestrian network, consisting of
lacking or substandard facilities along stretches of the roadway network. Shortcomings in crossing
opportunities are discussed in the following section. Figure 5 above shows both the existing
sidewalks and identifies stretches without.

. Cooley Road: There is a significant gap in the sidewalk network between just east of US 97 and
just east of Hunters Circle, exceeding 800 feet in length. This gap includes access to and from
the only signalized intersection in the vicinity area, thus severely limiting safe east/west
pedestrian travel. It also includes the railroad crossing, which currently does not allow for safe
pedestrian passage. West of US 97 there is a sidewalk gap along the north side extending about
400 feet.

« US 97: There is no pedestrian accommodation along the east side north of Cooley Road. The
sidewalk on the west side is curb tight between Cooley Road and Clausen Road, providing little
comfortfor pedestrians along this high speed and high-volume roadway.

« Hunnell Road/Loco Road/Clausen Road: Sidewalks are generally provided on one side only, often
curb-tight.

« Localstreets: Several of the local streets in the quadrant east of US 97 lack sidewalks on one or
both sides. Where present, sidewalks are often curb tight.

BICYCLE GAPS

While the existing network provides continuous bicycle facilities along arterials and US 97 and
shared roadways on most local and collectors streets, the level of protection provided on Cooley
Road and particularly along US 97 does not adequately accommodate bicyclists except for the most
experienced and fearless riders. The limited network permeability also heavily relies on cyclists
utilizing the high stress facilities — Cooley Road and US 97 - to ride from one quadrant of the
vicinity area to another. Crossing challenges are discussed in the following section.

INTERSECTION ANALYSIS

As stated above, only one sighalized intersection in the vicinity area provides north/south and
east/west connectivity for pedestrians and bicyclists attempting to cross US 97 or Cooley Road. A
roundabout at Cooley Road and 18" Street includes marked crosswalks on all four legs and
provides slip lanes for bicyclists to navigate the roundabout off-street. Other intersections along US
97 or the Cooley Road corridor do not provide any marked crossings, except a marked crosswalk
with median refuge across Cooley Road at the Lava Ridge Elementary School access drive.
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SIGNALIZED INTERSECTION AT US 97 AND COOLEY ROAD

Westbound/Eastbound

Pedestrians: The northern leg of the intersection does not provide an east/west crossing,
requiring people attempting to cross US 97 to proceed to the south side of Cooley Road. While
the crosswalk across US 97 is signal controlled, the crosswalk lands on a “pork chop” on the
west side, separating Cooley Road from a right turn slip lane. The leg across the right turn slip
lane is unsignalized, posing a risk for pedestrians attempting to cross.

Bicyclists: Striped bike lanes continue to the stop bar to the left of right turning vehicles,
eliminating the risk for right-hook crashes at the intersections. Right turning vehicles cross the
bike lanes approaching the intersection approximately 150 to 250 feet in advance, where the
bike lanes are marked as such with dashed striping.

Northbound/Southbound

Pedestrians: Crossings across Cooley Road are provided on both sides of US 97. While the
crosswalks across the through lanes are signal controlled, the crosswalks land on “pork chops”
separating Cooley Road from right turn slip lanes. The legs across the right turn slip lanes are
unsignalized, posing a risk for pedestrians attempting to cross.

Bicyclists: Right turning vehicles turning from US 97 onto Cooley Road have to cross the bike
lane during a shared signal phase, posing a right-hook crash risk to bicyclists attempting to
proceed on US 97. Additionally, right turns from Cooley Road onto US 97 are yield controlled
and may pose a risk to bicyclists on US 97 proceeding straight through the intersection.

ROUNDABOUT AT COOLEY ROAD AND 18™ STREET

The roundabout has comparable conditions on all four legs, with minor differences in exit lane
configurations. On the north and west legs of the roundabout two travel lanes each enter and exit
the roundabout, whereas at the south and east side, two travel lanes enter the roundabout but
only one lane exits.

Pedestrians: Sidewalks are provided on all sides of the roundabout, separated from the roadway
by landscaped buffers. Pedestrian crossings are located offset from the travel lanes and include
a median refuge in the roundabout approach. As a result, pedestrians crossing the street need
to cross one or two lanes of one-way traffic at a time.

Bicyclists: Striped bike lanes end near the roundabout approaches. Bicyclists have two options
navigating the roundabout, depending on their level of comfort. They may merge into the travel
lanes and navigate the roundaboutin the same way a motor vehicle would. Alternatively, slip
ramps at the end of the striped bike lanes provide accessto a shared walkway/bike path around
the intersection, allowing bicyclists to utilize the crosswalksto reach the appropriate roundabout
leg; upon exiting the roundabout slip lanes provide access to the striped bike lanes.

UNSIGNALIZED INTERSECTIONS ALONG COOLEY ROAD

Along Cooley Road there is a series of unsignalized intersections with local streets and collector
streets to the north and south. While these are generally four-legged, there are a few instances of
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three-legged or of fset intersections. With two exceptions, these intersections require pedestrians or
bicyclists to cross three lanes of traffic — including left turn lanes. Due to the lack of formalized
crossings, the presence of left turn lanes at most intersections, and the posted speed limit of 35

mph on Cooley Road, these crossing movements maybe challenging for some pedestrians and
bicyclists.
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