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COMPLIANCE WITH THE BEND DEVELOPMENT CODE 

The following table provides a summary of the applicable sections of the Bend Development Code and 
the page number on which key discussion for the content begins.  

BDC Reference Subject Beginning Page Number 
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4.7.400.C.1 Description of the Development 7 
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4.7.400.C.3 Transportation and Parking Demand Management (TPDM) 
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4.7.500.B.7 Arterial and Collector Left Turn, Median Refuge, and Right 

Turn Lane Assessment 
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4.7.500.B.8 Safety Review 57 
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EXECUTIVE SUMMARY  

Local voters passed a bond measure in May 2017 to fund several new schools and to address existing 
facility needs in the Bend-La Pine School District (BSD). Today, more than half of the elementary schools 
and all the high schools in Bend are near or over capacity. During the next ten years, the district is 
anticipated to experience an increase of approximately 3,000 students. This bond measure will help the 
district address the existing needs as well as the growing student enrollment.  

As part of the bond measure, BSD is master planning 80 acres of land located to the northwest of the SE 
15th Street/Knott Road intersection. The master plan includes: 

 New High School – 1,600 student capacity 

o Opening in the 2021/2022 school year 

 New Middle School – 800 student capacity  

o Opening as soon as the 2027/2028 school year 

 Tamarack Facility – 50 student capacity (25 high school, 25 middle school) 

o Opening as soon as the 2027/2028 school year 

This Transportation Impact Analysis (TIA) addresses the multimodal improvements needed to serve the 
new schools, as well as the compliance of the schools’ transportation-related impacts with the 
applicable Bend Development Code (BDD) criteria. The following section summarizes the key findings 
and recommendations documented herein. 

FINDINGS 
 The 80-acre site will be developed in phases, with a 1,600 student high school funded and 

expected to be open for the 2021/2022 school year. The remaining facilities on the site are 
anticipated for the 2027/2028 school year. The timing of the remaining facilities is 
dependent on enrollment growth and Bond passage.   

 With TDM reductions as identified in the TPDM Plan, the full site is expected to generate 
3,088 daily trips, 860 AM peak hour trips, 540 afternoon peak hour trips, and 260 PM peak 
hour trips. Of these trips, the high school would account for 2,052 daily trips, 516 AM peak 
hour trips, 348 afternoon peak hour trips, and 156 PM peak hour trips.  

 The site is within the SE 15th Street Opportunity Area identified within the recent City of 
Bend Urban Growth Boundary expansion effort. The site is allowed in the identified zoning 
on the property. 

 None of the study intersections experience a crash rate that exceeds the City’s threshold for 
significance. 
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 The site fronts 15th Street to the east and Knott Road to the south. Both have a generally 
rural context today with limited curbs, sidewalks, and other pedestrian facilities. 
Developments along 15th Street to the north have begun to improve that roadway to a more 
urban form.  

 Five access points are proposed as part of the master plan. Three would be on 15th Street 
and two would be on Knott Road, as shown in the site plan. One of the access points on 15th 
Street would provide access to the site via a new collector roadway proposed as part of the 
Bend Transportation System Plan. This collector is also planned to extend to the east 
through the “Elbow” UGB expansion area.  

IDENTIFIED NEEDS  
 Over time, 15th Street and Knott Road will both require cross-section enhancements to 

comply with City of Bend standards as adjacent properties development. Both streets were 
constructed originally as Deschutes County roadways and neither has the appropriate right-
of-way width, pavement width, or frontage improvements, including pedestrian facilities, 
near the site.  

 No pedestrian facilities exist along the west side of 15th Street between Knott Road and 
Ferguson Road. On the east side of the street, the only section of sidewalks in this same 
segment existing along the site frontage of “The Bridges” neighborhood near Golden Gate 
Place. 

 The lack of pedestrian facilities along Knott Road results in the lack of safe, convenient and 
comfortable access to the proposed schools along Knott Road and to/from the Brosterhous 
Road and Country Club Road corridors. 

 Under 2021 build conditions (with the addition of the high school), the following 
intersections fail to meet applicable City of Bend intersection performance standards during 
one or more analysis period: 

o Murphy Road/Brosterhous Road 

o Knott Road/Brosterhous Road 

 Need would be addressed by Brosterhous Road connection 

 Under 2027 No Build conditions (with the addition of the high school but not the middle 
school or Tamarack facility), the following intersections fail to meet applicable City of Bend 
intersection performance standards during one or more analysis period: 

o Reed Market Road/15th Street 

o Murphy Road/Brosterhous Road 

o Knott Road/Brosterhous Road 

o Knott Road/15th Street 
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 Under 2027 build conditions (all planned facilities constructed), the same intersections 
identified in the background condition fail to meet applicable City of Bend intersection 
performance standards during one or more analysis period. The addition of the schools does 
not change the identified needs to satisfy City standards at the intersections under year 
2027 conditions. 

 With the Murphy Road extension completed by 2027, the following intersections are 
expected to exceed applicable City of Bend intersection performance standards during the 
PM peak hour under 2027 no build condition: 

o Ferguson Road/15th Street 

o Knott Road/15th Street 

 With the Murphy Road extension completed by 2027, the following intersections fail to 
meet applicable City of Bend intersection performance standards under 2027 build 
conditions during the PM peak hour: 

o Ferguson Road/15th Street 

o Knott Road/15th Street 

o Knott Road/Brosterhous Road 

 Left-turn lanes at site access locations are warranted based the expected access traffic 
volumes, the school bus needs, and the characteristics of 15th Street and Knott Road. 

 Improved pedestrian crossings are warranted on 15th Street and Knott Road with the 
addition of the planned school facilities. 

RECOMMENDATIONS  
 As part of construction and occupancy of the schools, BSD should improve the site frontage 

along 15th Street and Knott Road to conform with applicable City of Bend roadway 
standards. Per negotiations with the City of Bend, site frontage should be improved as 
follow: 

o As part of high school site development: 

 Improve 15th Street site frontage along both the high school and middle 
school site (curb only on the east side of the roadway). 

 Construct a 10-foot pedestrian path along Knott Road. 

o As part of middle school site development: 

 Complete Knott Road site frontage 

 BSD shall provide dedicated inbound left-turn lanes at all site access locations. 

 The southern-most access along 15th Street (Access #3) should be limited to right-in-right-
out-left-in given its proximity to the 15th Street/Knott Street intersection.  
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 BSD should work with the City to establish school zone designations along 15th Street and 
Knott Road along the site frontage in conformance with applicable MUTCD standards. 

Offsite Transportation Improvements: High School Mitigation Measures (2021 Build 
Conditions): 

 To mitigate 2021 build conditions (construction of the high school) and per City of Bend 
development code, BSD may fund and construct the following improvements to address the 
identified intersection impacts: 

o 15th Street/Knott Street intersection – construct a single lane roundabout 

o Construct extension of new onsite collector road to Brosterhous Road 

 Note: per the analysis in this TIA, the connection at Brosterhous Road does 
not require turn lanes to be added on Brosterhous Road. 

 Both improvements are contingent on the City of Bend’s ability to obtain the needed right-
of-way for each project, respectively. The roundabout at 15th Street/Knott Road is identified 
in the City’s TSP and included on the current City of Bend Transportation SDC project list. 
The extension of the onsite collector to Brosterhous Road is identified in the City’s TSP.  

 A pedestrian crossing of 15th Street should be constructed. Considering the location of 
existing sidewalks and residential developments, this improvement will likely be part of the 
BPRD Alpenglow Park development to the north.  

Offsite Transportation Improvements: Middle School Mitigation Measures (2027 Build 
Conditions): 

 To mitigate 2027 build conditions (construction of the middle school and Tamarack facility) 
and per City of Bend development code, BSD may fund and construct the following 
improvements to address the identified intersection impacts: 

o 15th Street/Brosterhous Road intersection – construct a single lane roundabout 

o 15th Street/Collector intersection – construct a single lane roundabout 

 Note: this improvement would only be required if warranted by BSD site 
traffic and the improvement hasn’t been previously constructed. 

 Both improvements are contingent on the City of Bend’s ability to obtain the needed right-
of-way for each project, respectively. The roundabout at Knott Road/Brosterhous Road is 
identified in the City’s TSP and included on the current City of Bend Transportation SDC 
project list.  

 Given the potential for significant changes to the transportation infrastructure in the vicinity 
of the BSD site and/or significant land development on nearby parcels, BSD and the City of 
Bend may choose to reevaluate the offsite impacts associated with 2027 Build Conditions 
and the improvements identified to mitigate those impacts prior to construction of the 
middle school and Tamarack facility.  



New Bend High School Transportation Impact Analysis March 27, 2018 

  6 Kittelson & Associates, Inc. 

Section 2 Introduction 

  



New Bend High School Transportation Impact Analysis March 27, 2018 

  7 Kittelson & Associates, Inc. 

INTRODUCTION  

This report summarizes the transportation analysis prepared to support the master plan for the Bend-
La Pine School District’s (BSD) proposed high school, middle school, and Tamarack facility campuses. 
This report summarizes the transportation impacts and multimodal improvement needs associated 
with the construction of the three schools per the Transportation Facilities Report (TFR) and 
Transportation Impact Analysis (TIA) requirements in Bend Development Code (BDC) sections 4.7.400 
and 4.7.500, respectively, and the City’s Institutional Master Plan criteria (BDC 4.5.300), including a TSP 
amendment to remove one Collector through the site. 

The enclosed report addresses the following: 

 Transportation infrastructure improvements needed to support planned school facilities 
within and adjacent to the campus and as at the affected street intersections; 

 Primary and secondary access points and traffic control needs; 

 Multimodal connectivity needs to, from, and through the site;  

 School Zone and pedestrian crossing needs; 

 Transportation and Parking Demand Management Measures; and, 

 Street frontage improvements associated with the new school construction. 

DESCRIPTION OF THE DEVELOPMENT (BDC 4.7.400.C1) 

The 80-acre BSD site would provide capacity to serve existing and future high school and middle school 
student enrollment within the district. The site will include the following facilities: 

 New High School – 1,600 student capacity 

o Opening in the 2021/2022 school year 

 New Middle School – 800 student capacity  

o Opening as early as the 2027/2028 school year 

 Tamarack Facility – 50 student capacity (25 high school, 25 middle school) 

o Opening as early as the 2027/2028 school year 

Figure 1 shows the anticipated layout of the site, including the location of each school, proposed 
internal streets and pathways within the master plan area, and key access points. A site vicinity map is 
shown in Figure 2.
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Figure 1. Master Plan Site Layout  
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The master plan property is in the southeast quadrant of Bend within the City of Bend’s “SE 15th Street 
Opportunity Area.” Properties to the east of the property are currently vacant but planned for new 
mixed use, urban neighborhoods. The Bend Parks and Recreation District (BPRD) is proposing to 
develop the 37-acre parcel immediately to the north of the site into a natural terrain park. 

The campus site is currently served by SE 15th Street and Knott Road, both of which are classified as 
Minor Arterials within the Bend Transportation System Plan (Bend TSP). In the future, the schools and 
the surrounding neighborhoods will also be provided with multimodal connectivity options via the 
extension of Murphy Road from Brosterhous Road to the 15th Street/Golden Gate Place intersection. 
This improvement is part of the short-term City of Bend Council Goal Strategies on transportation1.  

 

                                                        

1 https://www.bendoregon.gov/home/showdocument?id=31732 



  

 

Section 3 Existing Conditions  
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EXISTING CONDITIONS  
The existing conditions analysis identifies the existing transportation system and adjacent land uses 
within the vicinity of the master plan area as well as the current operational and geometric 
characteristics of the streets and multimodal facilities within the study area. This information is used to 
help identify priorities related to the current system operations and connectivity.  

Site Conditions and Adjacent Land Uses  

The BSD site is located on tax lot 1812160000100 in the northwest corner of the Knott Road/15th 
Street intersection. The overall area is primarily low density and rural in nature. Residential 
neighborhoods have been developing in the area over the last several years. The Burlington Northern 
Santa Fe railroad provides a barrier to connectivity to the developing lands in the 15th Street 
Opportunity Area and more established areas to the west.  

Figure 3 identifies the Opportunity Area as well as the lands designed for future Urban Growth 
Boundary (UGB) expansion. 

Today, the properties included within the master plan area have six different zoning designations. Per 
the City’s Zoning Map, and as shown in Figure 4, these include Standard Residential Density (RS) 
Medium Density Residential (RM), High Density Residential (RH), Mixed Employment (ME), Commercial 
Convenience (CC), and Commercial Limited (CL). The construction of the three schools is permitted 
within each of the zoning designations.  
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Figure 3. City of Bend Opportunity Areas and UGB Expansion Areas 

 

Proposed School 
Site  
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Figure 4. City of Bend Zoning Map 
Source: http://www.bendoregon.gov/government/departments/growth-management/urban-growth-boundary-remand (Exhibit N) 

Surrounding Transportation Facilities (BDC 4.7.400.C6) 

The following sections describe the current conditions of the streets and multimodal facilities near the 
proposed schools.   

Proposed 
School Site  
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Affected Streets 

Knott Road and SE 15th Street are classified as Minor Arterials within the City’s TSP. Per City design 
standards, both streets are planned to have a minimum 100-foot right-of-way to accommodate a three-
lane cross-section, striped bicycle lanes, landscaping strips and sidewalks. As shown in Table 1, both 
streets are constructed with a two-lane cross-section and a smaller right-of-way than ultimately 
anticipated.  

Brosterhous Road is classified as a Major Collector within the TSP. Per City design standards, it is 
planned to have a minimum 80-foot right-of-way and 56-foot minimum paved width. As shown in Table 
1, Brosterhous Road also reflects more of a rural configuration today.  

Table 1. Compliance with City Standard Cross-Sections 

Adjacent Roadways – Minor Arterials  

Roadway 
Travel 
Lanes 

100-foot 
ROW? 

56’ 
Pavement? 

Bicycle 
Lanes? 

Landscape 
Strip? 

Curbs and 
Sidewalks? 

Curb 
Ramps? 

Knott Road 2 No, 58’ No, 40’ Yes1 No No No 

SE 15th Street 2 No, 80’ No, 34’ Yes No No No 

Adjacent Roadways – Major Collector  

Roadway 
Travel 
Lanes 

80-foot 
ROW? 

56’ 
Pavement? 

Bicycle 
Lanes? 

Landscape 
Strip? 

Curbs and 
Sidewalks? 

Curb 
Ramps? 

Brosterhous 
Road 2 No, 60’ No, 26’ No No No No 

*Bold Cells indicate the standard is not met today, given rural context of roadways 
1Knott Road and SE 15th Street have 4-5 foot paved shoulders without bicycle lane markings 

TRAFFIC VOLUMES AND PEAK HOUR OPERATIONS  

Study Area (BDC 4.7.400.C4 and BDC 4.7.500.B1) 

Consistent with City Code, the study area consists of all planned school access points, adjacent 
roadways and intersections, and all off-site intersections impacted by 15 or more peak-hour vehicle 
trips per lane group2 within a one-mile driving distance of the site. A map of the study area and affected 
study intersections is shown in Figure 5. Although the Reed Market Road/15th Street intersection is 
beyond the one-mile radius, it is included in the analysis as requested by the City Engineer.  

                                                        

2 A “lane group” is defined by transportation engineers to be a group of lanes on an approach with capacity that is 

shared by all vehicles 
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Traffic Counts (BDC 4.7.500.B4) 

Traffic counts were collected in June 2017 when school was in-session and no conditions were present 
that would affect normal travel patterns at the study intersections during the following periods: 

 7:00-9:00 AM (Morning Peak Period) 

 2:00-4:00 PM (Afternoon Peak Period) 

 4:00-6:00 PM (Evening Peak Period) 

Appendix A contains the traffic count data.  

Operational Methodology and Performance Standards (BDC 4.7.500.B6) 

All operations analyses described in this report were performed in accordance with the procedures 
stated in the Highway Capacity Manual, 6th Edition. City of Bend calibration factors were also applied to 
the roundabout analyses as applicable. Three metrics were included within this analysis to assess the 
adequacy of the surrounding intersections in accordance with BDC requirements, including volume-to-
capacity ratio, intersection level of service (LOS), and 95th percentile queues. 

BDC section 4.5.600(6)(d) outlines the operational standards applicable to study intersections based on 
the intersection control:  

 Two-Way Stop Control. Average control delay for the critical lane group for approaches of an 
arterial or collector to another arterial or collector with greater than 100 peak hour trips is less 
than or equal to 50 seconds during the peak hour. 

 All-Way Stop Control. Average control delay for the collector to collector and higher order 
intersection as a whole is less than or equal to 80 seconds during the peak hour; 

 For signalized and roundabout collector to collector and higher order intersections under the 
jurisdiction of the City, the volume-to-capacity ratio for the intersection as a whole is less than or 
equal to 1.0 during the peak hour. 

The applicable standard for each study location is summarized in Table 2. 
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Study Analysis Years (BDC 4.7.500.B2) 

Per the planned opening years for the three schools, this report addresses intersection operations 
under the following scenarios: 

 Existing conditions; 

 Year 2021 conditions both with and without occupancy of the new 1,600 student high 
school; 

 Year 2027 conditions both with and without occupancy of the new 800-student middle 
school and 50-student Tamarack Facility 

Study Time Periods (BDC 4.7.500.B3) 

Per BDC requirements, the TIA for the master plan includes analyses of the affected intersections 
during the following peak periods:  

 Weekday AM peak hour (7:30 – 8:30 AM) 

 Weekday mid-afternoon peak hour (3:00 – 4:00 PM) corresponding to when the school peak 
hour 

 Weekday commuter PM peak hour (4:55 – 5:55 PM) 

Existing Intersection Operations  

Figure 6 shows the existing lane configurations at the study intersections. Figures 7 through 9 identify 
the AM, Afternoon, and PM Peak Hour traffic volumes and operations measured in June 2017, 
respectively.  

As shown, the intersections all meet applicable performance standards today. 

Appendix A includes the measured traffic volumes at the study intersections. Appendix B includes the 
existing intersection operational results during each of the peak hours.  

  











  

Section 4 Transportation 
Impact Analysis 
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TRANSPORTATION IMPACT ANALYSIS 

The following section addresses the Transportation Impact Analysis (TIA) and Master Plan requirements 
as required in the Bend Development Code. The TIA provides information pertaining to the operations 
and safety associated with the future build out of the BSD campus. 

TRANSPORTATION DEMAND MANAGEMENT (BDC 4.7.4.000.C3) 
The proposed Transportation Demand Management strategies and Parking Management techniques 
that BSD may implement as part of the new schools are provided in a separate document. Given the 
range of strategies and anticipated benefits, a twenty-five percent reduction in vehicular trip 
generation for the schools was applied to the analysis; this reduction was based on agreements 
between BSD and the City of Bend staff. 

ANTICIPATED TRIP GENERATION (BDC 4.7.400.C2) 
Per BDC requirements, Table 3 provides the estimated trip generation for the three planned schools 
based on the average ITE trip rates.  

Table 3. BSD Site Trip Generation 

School Size 
(students) 

Daily 
Trips 

Weekday AM Peak Hour Weekday Afternoon Peak 
Hour Weekday PM Peak Hour 

Total In Out Total In Out Total In Out 

High School 1,600 2,736 688 468 220 464 153 311 208 98 110 

TDM Reduction (25%) 684 172 117 55 116 38 78 52 25 27 

Total High School 2,052 516 351 165 348 115 233 156 73 83 

Middle School 800 1,296 431 238 194 240 108 132 128 63 65 

Tamarack 
High School 25 43 11 7 4 7 2 5 3 1 2 

Tamarack 
Middle School 25 41 14 8 6 8 4 4 4 2 2 

TDM Reduction (25%) for 
Middle School and 

Tamarack 
346 114 63 51 64 29 35 34 17 17 

Total Middle School and 
Tamarack 1,034 342 190 153 191 85 106 101 49 52 

Campus Total 2,450 3,086 858 541 318 539 200 339 257 122 135 

TRIP DISTRIBUTION (BDC 4.7.400.C5) 
Future enrollment boundaries have not yet been established by BSD, nor have any modifications to the 
busing guidelines for 2021 and/or 2027. In lieu of approved modifications by the district, BSD and 
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Kittelson & Associates, Inc. staff reviewed current and year 2040 forecast traffic volumes, current and 
planned neighborhood densities and a variety of other factors to estimate the trip distribution patterns 
for the purposes of the TIA. These are shown in Figure 10 for all three schools. This pattern was applied 
to the AM, Afternoon, and PM Peak trip generation scenarios. 

Figures 11 through 13 illustrate the resulting total trip assignment at the study intersections during the 
AM peak hour, Afternoon peak hour, and PM peak hour, respectively. 

Figure 14 identifies the planned lane configurations for the future site access locations and the existing 
intersections. 
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FUTURE TRAFFIC FORECASTS (BDC 4.7.500.B5) 

Background Traffic Development  

To assess the impacts associated with the three schools during the years in which each school is 
anticipated to be first occupied, year 2021 and 2027 background traffic volumes were developed for 
the three peak periods assuming an increase in traffic equivalent to three percent per year plus the 
addition of all approved but not yet constructed developments that affect the study intersections. 
Further, for the year 2021 background conditions, none of the planned schools were assumed to be in 
operation whereas the year 2027 background conditions included operation of the proposed high 
school. The anticipated openings are subject to change based on enrollment growth and successful 
Bond passage. 

The City Engineer identified the following in-process developments for inclusion in both 2021 and 2027 
forecast year traffic volumes: 

 Phases 3, 4 and 5 of Hidden Hills residential neighborhood 

 Shilo Master Plan area (residential development) 

 Larkspur (Senior) Center (parks and recreation facility) 

Although the Bend TSP identifies several transportation system improvements that could change 
existing travel patterns near the planned schools over time, none of these improvements have 
guaranteed funding yet for construction and the effects of these system changes were not included in 
the analyses.  

2021 BACKGROUND (NO-BUILD) TRAFFIC OPERATIONS  
Year 2021 Background Conditions are shown in Figures 15 through 17 for the AM, Afternoon, and PM 
peak hours, respectively.  

As shown, all the intersections are expected to operate acceptably per City standards under year 2021 
Background Conditions. 
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2021 BUILD (WITH HIGH SCHOOL) TRAFFIC CONDITIONS  
Year 2021 build conditions indicate how the study intersections are expected to operate with the 
addition of the planned 1,600 student high school. 

Figures 18 through 20 summarizes the year 2021 traffic volumes and operating conditions assuming the 
high school is open and operational at full capacity. The volumes shown in these figures were calculated 
by adding the high school trips shown in Figures 11 through 13 to the year 2021 background traffic 
shown in Figures 15 through 17.  

As shown, eastbound, stop-controlled approach at the Murphy Road/Brosterhous Road and the 
southbound, stop-controlled approach at the Knott Road/Brosterhous Road intersections are 
anticipated to operate with high delays, in excess of City standards. As mentioned previously, the City is 
planning for the extension of Murphy Road to 15th Street, which will change the traffic patterns and 
volumes at both intersections but this improvement in not funded yet. Under year 2021 conditions, 
neither intersection is anticipated to warrant a traffic signal and the queues are not anticipated to be 
more than 350 feet during the peak hours analyzed.  
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Brosterhous Road Connection Analysis 

This section documents the operational analysis of a potential connection of the onsite collector 
roadway to Brosterhous Road. Specifically, we have analyzed sight distance and intersection operations 
at Brosterhous Road and the new connection. Exhibit 1 illustrates the location of the proposed 
connection on Brosterhous Road as presented to the City of Bend staff. This connection is planned as 
part of the Bend Transportation System Plan, though no specific connection point to Brosterhous Road 
has been clearly identified. Right-of-way acquisition would be necessary to complete the connection as 
shown. 

 

Exhibit 1. Brosterhous Road Access Location Source: Dowl 
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Roadway Connection Considerations 

The location of the roadway connection with Brosterhous Road needs to balance right-of-way 
acquisition needs, offset with Windsor Drive, and sight distance constraints caused by the railroad 
undercrossing to the north. The location shown was selected to balance those challenges. Specifically: 

 Right-of-way acquisition would be limited to one parcel 

 The connection location is located south and away from the railroad undercrossing. This 
increases sight distance for vehicles traveling southbound. Based on initial field 
measurements, westbound vehicles would have in excess of 250 feet of sight distance to 
see the back of a potential queue of vehicles waiting to turn left onto the collector road. 
standard reference A Policy on Geometric Design of Highways and Streets, 6th Edition, 
published by the American Association of State Highway and Transportation Officials 
(AASHTO) in 2011 (commonly referred to as the Green Book) recommends 250 feet of 
stopping sight distance for 35 mph roadways, which is the posted speed on Brosterhous 
Road. 

 The offset with Windsor Drive is approximately 150 feet, which is more than the 95th 
percentile queue length for the planned intersection, as discussed in the next section. 

More detailed sight distance measurements should be calculated at the time of design and construction 
of the intersection. 

Intersection Operations Analysis 

The purpose of this analysis is to evaluate the potential intersection operational conditions of the 
collector road connection with Brosterhous Road as well as the potential effect of the connection of the 
Brosterhous Road/Knott Road intersection. Both analyses were conducted under 2021 Build Conditions 
assumes the high school has been constructed.  

General assumptions for the analysis include: 

 100 percent of school traffic on Brosterhous Road will utilize the access 

 50 percent of school traffic on Country Club Road will divert to Brosterhous Road to use the 
access 

 Through volume on Brosterhous Road was conservatory estimated based on the traffic 
counts collected at Brosterhous Road/Murphy Road and Brosterhous Road/Knott Road. 

 The intersection will operate with a peak hour factor of 0.703 

                                                        

3 We reviewed the existing traffic counts (2017) at Brosterhous Road/Knott Road and Brosterhous 
Road/Murphy Road during the AM, Afternoon, and PM peak hours and found the peak hour factor for 
of these intersections ranged between 0.78-0.93. To account for the peaking characteristics typically 
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 No turn lanes were assumed on Brosterhous Road. 

 There intersection will operate as side-street stop-controlled, with Brosterhous Road having 
free flow traffic. 

Table 4 shows the operational analysis results for the 2021 High School Build Out condition at 
Brosterhous Road/Collector Road and Brosterhous Road/Knott Road. The operational analysis 
worksheets are provided in Appendix G. 

Table 4. Operational Analysis Results for the 2021 Build Out Condition with Brosterhous Road/Collector 
Road 

Analysis Period LOS Delay (s) V/C Ratio1 
95th% 

Queue2  (ft) 
Meets City 
Standards? 

Brosterhous Road/Collector Road 

AM Peak Hour B 11.8 0.17 <25 Yes 

Afternoon Peak Hour B 12.3 0.24 <25 Yes 

PM Peak Hour B 11.1 0.08 <25 Yes 

Brosterhous Road/Knott Road 

AM Peak Hour D 28.3 0.47 75 Yes 

Afternoon Peak Hour E 45.0 0.71 125 Yes 

PM Peak Hour E 48.5 0.74 125 Yes 
1Reported as critical movement: Brosterhous Road/Collector Road—Westbound, Brosterhous Road/Knott Road—
Southbound  
2Queue values rounded to the nearest 25 feet 

As shown in the analysis results above, the new access on Brosterhous Road is anticipated to meet the 
City’s performance standards. The 95th percentile queues for southbound vehicles on Brosterhous Road 
turning onto the collector road are expected to be less than one vehicle for each of the analysis periods. 
Because of the low likelihood of queuing shown in this analysis, no turn-lanes on Brosterhous Road are 
necessary for adequate intersection operations at the proposed intersection. No turn lanes on 
Brosterhous Road will also help to limit the potential for conflict with the Windsor Drive intersection to 
the north. 

Also as shown, the reduction of trips at the Brosterhous Road/Knott Road intersection expected due to 
this connection would result in the intersection meeting operational standards during each of the 
analysis periods during 2021 Build Conditions. Queues at the intersection would also be decreased.  

                                                                                                                                                                                         

associated with a school, we assumed a peak hour factor of 0.70 at the new intersection, which 
represents a sharper peak than what is currently observed at the nearby intersections. 
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Based on this analysis, the construction of the collector road extension to Brosterhous Road would 
eliminate the identified impact at Brosterhous Road/Knott Road during 2021 Build Conditions.  

YEAR 2027 BACKGROUND CONDITIONS 
The year 2027 background volumes assume that the high school is operating at full capacity but neither 
the middle school or Tamarack Facility are constructed. The year 2027 traffic volumes and traffic 
operations are shown in Figures 21 through 23.  

As shown, Reed Market Road/SE 15th Street roundabout will exceed city standards in the afternoon and 
PM study periods. The stop-controlled approaches at the Murphy Road/Brosterhous Road, Knott 
Road/Brosterhous Road, and Knott Road/SE 15th Street intersections will operate with high delays, in 
excess of city standards in each of the study periods. 

YEAR 2027 TOTAL TRAFFIC CONDITIONS 
Under year 2027 total traffic, all three school are assumed to be operating at full capacity. This is a very 
conservative assumption as the timing of the future schools is subject to change. The resultant traffic 
volumes and operations are shown in Figures 24 through 26. 

As shown, no other intersections are expected to exceed city standards with the full build out of the 
three schools. Table 5 summarizes the operational results of the intersections under each of the traffic 
conditions. 

Table 5. Summary of Operational Analysis Results versus City Standards 

 Existing 2021 
Background 

2021 Build 
(with High 

School) 

2027 
Background 

2027 
Build 

2027 Background 
with Murphy 

Extension 

2027 Build with 
Murphy 

Extension 

Reed Market Road/SE 15th Street Meets Meets Meets Exceeds Exceeds Meets Meets 

Ferguson Road/SE 15th Street Meets Meets Meets Meets Meets Exceeds Exceeds 

Murphy Road/Brosterhous Road Meets Meets Exceeds Exceeds Exceeds Meets Meets 

Site Access #1/SE 15th Street Meets Meets Meets Meets Meets Meets Meets 

Site Access #2/SE 15th Street Meets Meets Meets Meets Meets Meets Meets 

Site Access #3/SE 15th Street Meets Meets Meets Meets Meets Meets Meets 

Knott Road/Country Club Road Meets Meets Meets Meets Meets Meets Meets 

Knott Road/Brosterhous Road Meets Meets Exceeds Exceeds Exceeds Meets Exceeds 

Knott Road/Site Access #4 Meets Meets Meets Meets Meets Meets Meets 

Knott Road/SE 15th Street Meets Meets Meets Exceeds Exceeds Exceeds Exceeds 

Exceeds=Exceeds one or more study periods 
Meets=Meets all study periods 
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QUEUING ANALYSIS 
Table 6 shows the queues associated with each turning movement at the study intersections. The red 
cells indicate movements that exceed the storage length provided under existing conditions, or extend 
past a driveway, conflicting roadway, or railroad.  
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MURPHY ROAD EXTENSION SENSITIVITY ANALYSIS 
The City of Bend is planning the extension of Murphy Road from the Murphy Road/Brosterhous Road 
intersection to the 15th Street/Golden Gate Place intersection. The timing of this improvement is 
uncertain due to a lack of allocated funding. However, the project is a high priority for the City of Bend 
and would have a significant effect on the travel patterns near the BSD site, most notably diverting 
traffic from the Reed Market Road and Knott Road corridors.  

The City of Bend and BSD are interested in the potential effect of the Murphy Road Extension on the 
2027 no build and 2027 build analysis results included in this TIA. To assess that potential effect, we 
have conducted a sensitivity analysis that considers the rerouting of background and site traffic during 
the 2027 PM peak hour scenario. This sensitivity analysis was developed by observing 2040 traffic 
patterns within the Bend-Redmond Travel Demand Model both with and without the Murphy Road 
Extension. This analysis was focused on the PM peak, which the Bend-Redmond travel demand model 
predicts. Based on those observations, we have developed modified PM peak hour travel patterns for 
area trips. These modified intersection volumes and resulting intersection operations are included in 
Appendix F. 

The results of this analysis are shown in Table 7 and compared to the “without Murphy” scenario. The 
following highlights key findings of this comparison: 

 Regardless of the Murphy Road extension, an improvement at 15th Street/Knott Road will 
be needed (this is included as mitigation for the High School site). 

 The Murphy Road extension clearly reduces the overall demand at the Knott 
Road/Brosterhous Road intersection. However, the need for an improvement at the 
intersection is still needed with the development of the middle school.  

 Travel demand along the Reed Market Road corridor is reduced with the addition of the 
Murphy Road extension. As such, the Reed Market Road/15th Street intersection is expected 
to meet applicable performance standards in 2027 with the roadway extension under no 
build and build conditions.  

 The 15th Street/Ferguson Road intersection would experience increased demand due to 
regional trips rerouting to the Murphy Road and 15th Street corridor. The need for an 
improvement at this location may be accelerated due to the Murphy Road extension, 
though the BSD site has little impact on the overall intersection operations (~3 second 
change in critical movement delay with the addition of the high school, middle school site, 
and Tamarack facility) 
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Table 7. Summary of Operational Analysis Results of Murphy Road Sensitivity Analysis 

 

2027 Background 
without Murphy 
Road Extension 

2027 Build 
without Murphy 
Road Extension 

2027 Background 
with Murphy 

Extension 

2027 Build with 
Murphy 

Extension 

Reed Market Road/SE 15th Street Exceeds Exceeds Meets Meets 

Ferguson Road/SE 15th Street Meets Meets Exceeds Exceeds 

Murphy Road/Brosterhous Road Exceeds Exceeds Meets Meets 

Site Access #1/SE 15th Street Meets Meets Meets Meets 

Site Access #2/SE 15th Street Meets Meets Meets Meets 

Site Access #3/SE 15th Street Meets Meets Meets Meets 

Knott Road/Country Club Road Meets Meets Meets Meets 

Knott Road/Brosterhous Road Exceeds Exceeds Meets Exceeds 

Knott Road/Site Access #4 Meets Meets Meets Meets 

Knott Road/SE 15th Street Exceeds Exceeds Exceeds Exceeds 

Exceeds=Exceeds PM peak hour 
Meets=Meets PM peak hour 

PROPORTIONATE SHARE (BDC 4.5.700.B.10) 

2021 Build Conditions 

As shown by the 2021 Build conditions analysis, the development of the high school would result in the 
impacts at the following intersections: 

 Brosterhous Road/Murphy Road 

 Brosterhous Road/Knott Road 

Both intersections are identified on the current City of Bend transportation system development charge 
list as future single lane roundabouts and 100 percent creditable. 

Based on the methodology identified in BDC 4.7.500.B.10, the added traffic from the high school site 
would result in the following proportionate share at each intersection: 

 Brosterhous Road/Murphy Road – 31.9% 

 Brosterhous Road/Knott Road – 44.0% 

Though no impact is identified in 2021, the proportionate share contribution at 15th Street/Knott Road 
(which would exceed standards in 2027), is 13.6% 

Per City of Bend development code, BSD may fund and construct the improvement of the 15th 
Street/Knott Street intersection in lieu of providing proportionate share improvements at this 
intersection as well as the Murphy Road/Brosterhous Road and Knott Road/Brosterhous Road 
intersections. The total of these impacts is approximately 100% of an intersection improvement. From a 
system perspective, the impacts of the schools can be proportionately mitigated by constructing a 
roundabout at the Knott Street/15th Street intersection.  
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The construction of a single lane roundabout at 15th Street/Knott Road is contingent on the City of 
Bend’s ability to obtain the needed right-of-way to make the improvement. The roundabout is 
identified in the City’s TSP and included on the current City of Bend Transportation SDC project list.  

2027 Build Conditions 

As shown by the 2027 Build conditions analysis (assuming no Murphy Road extension), the 
development of the middle school and Tamarack facility would result in the impacts at the following 
intersections: 

 Brosterhous Road/Murphy Road 

 Brosterhous Road/Knott Road 

 15th Street/Knott Road 

 15th Street/Reed Market Road 

Brosterhous Road/Murphy Road, Brosterhous Road/Knott Road, and 15th Street/Knott Road are 
identified on the current City of Bend transportation system development charge list as future single 
lane roundabouts and 100 percent creditable. The 15th Street/Reed Market Road intersection was 
recently constructed as a multi-lane roundabout.  

Based on the methodology identified in BDC 4.7.500.B.10, the added traffic from the middle school and 
Tamarack facility would result in the following proportionate share at each intersection: 

 Brosterhous Road/Murphy Road – 22.4% 

 Brosterhous Road/Knott Road – 32.1% 

 15th Street/Knott Road – 21.4% 

 15th Street/Reed Market Road – 3.8% 

Per City of Bend development code, BSD may fund and construct the improvement of the Brosterhous 
Road/Knott Street intersection in lieu of providing proportionate share improvements at this 
intersection as well as the other impact intersections. The total of these impacts is less than 100% of an 
intersection improvement. From a system perspective, the impacts of the schools can be 
proportionately mitigated by constructing a roundabout at the Brosterhous Road/Knott Road 
intersection.  

The construction of a single lane roundabout at Brosterhous Road/Knott Road is contingent on the City 
of Bend’s ability to obtain the needed right-of-way to make the improvement. The roundabout is 
identified in the City’s TSP and included on the current City of Bend Transportation SDC project list.  
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ARTERIAL AND COLLECTOR LEFT TURN, MEDIAN REFUGE, AND RIGHT TURN 
LANE ASSESSMENT (BDC 4.7.500.B.7) 
BDC 4.7.500.B.7 requires an assessment on arterial and collector streets for median refuge islands, left-
turn lanes, and right-turn lanes. The BDC requires the median refuge assessment to be conducted using 
Table 11 of the Safety Effects of Marked Versus Unmarked Crosswalks at Uncontrolled Locations Final 
Report and Recommended Guidelines (FHWA Publication Number HRT-04-100, September 2005). The 
left and right turn lane criteria are based on the ODOT Analysis Procedures Manual (APM).  

Based on forecast traffic volumes, Tables 8 through 10 identify the need for turn lanes at the school 
access points considering 2021 Build Conditions. Tables 11 through 13 shows the turn lanes needed to 
accommodate 2027 Build Conditions. As shown, a left-turn lane will be needed at each of the schools’ 
access points when the campus is fully operational. Given the spacing between the access points on 
15th Street, we would recommend that BSD and the City consider a two-way left-turn lane along the site 
frontage in lieu of northbound left-turn lanes at each location. Further, a right-turn lane is only 
warranted at the northern most access (Site Access #1) on 15th Street. 

Analysis worksheets are provided in Appendix C. 

Table 8. 2021 AM Peak Hour: Summary of Arterial and Collector Left Turn, Median Refuge, and Right Turn 
Lane Assessment 

Access Location Description 

Enhanced 
Ped Crossing 
Warranted? 

Left Turn 
Lane 

Criteria 
Met? 

Right Turn 
Lane Criteria 

Met? 
15th Street/Site Access #1 n/a n/a n/a 
15th Street/Site Access #2 Yes No No 
15th Street/Site Access #3 Yes Yes No 
Knott Road/Site Access #4 Yes Yes No 
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Table 9. 2021 Afternoon Peak Hour: Summary of Arterial and Collector Left Turn, Median Refuge, and 
Right Turn Lane Assessment 

Access Location Description 

Enhanced 
Ped Crossing 
Warranted? 

Left Turn 
Lane 

Criteria 
Met? 

Right Turn 
Lane Criteria 

Met? 
15th Street/Site Access #1 n/a n/a n/a 
15th Street/Site Access #2 Yes No No 
15th Street/Site Access #3 Yes No No 
Knott Road/Site Access #4 Yes Yes No 

Table 10. 2021 PM Peak Hour: Summary of Arterial and Collector Left Turn, Median Refuge, and Right 
Turn Lane Assessment 

Access Location Description 

Enhanced 
Ped Crossing 
Warranted? 

Left Turn 
Lane 

Criteria 
Met? 

Right Turn 
Lane Criteria 

Met? 
15th Street/Site Access #1 n/a n/a n/a 
15th Street/Site Access #2 Yes No No 
15th Street/Site Access #3 Yes No No 
Knott Road/Site Access #4 Yes Yes No 

Table 11. 2027 AM Peak Hour: Summary of Arterial and Collector Left Turn, Median Refuge, and Right 
Turn Lane Assessment 

Access Location Description 

Enhanced 
Ped Crossing 
Warranted? 

Left Turn 
Lane 

Criteria 
Met? 

Right Turn 
Lane Criteria 

Met? 
15th Street/Site Access #1 Yes Yes Yes 
15th Street/Site Access #2 Yes Yes No 
15th Street/Site Access #3 Yes Yes Yes 
Knott Road/Site Access #4 Yes Yes Yes 

Table 12. 2027 Afternoon Peak Hour: Summary of Arterial and Collector Left Turn, Median Refuge, and 
Right Turn Lane Assessment 

Access Location Description 

Enhanced 
Ped Crossing 
Warranted? 

Left Turn 
Lane 

Criteria 
Met? 

Right Turn 
Lane Criteria 

Met? 
15th Street/Site Access #1 Yes Yes No 
15th Street/Site Access #2 Yes Yes No 
15th Street/Site Access #3 Yes Yes No 
Knott Road/Site Access #4 Yes Yes No 
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Table 13. 2027 PM Peak Hour: Summary of Arterial and Collector Left Turn, Median Refuge, and Right 
Turn Lane Assessment 

Access Location Description 

Enhanced 
Ped Crossing 
Warranted? 

Left Turn 
Lane 

Criteria 
Met? 

Right Turn 
Lane Criteria 

Met? 
15th Street/Site Access #1 Yes Yes No 
15th Street/Site Access #2 Yes Yes No 
15th Street/Site Access #3 Yes Yes No 
Knott Road/Site Access #4 Yes Yes No 

 

TRUCK DELIVERY ROUTES 
After construction has been completed and the schools are operational, typical deliveries related to 
small packages, office supplies, and food preparation materials are anticipated to the campus as well as 
regular refuse and recycling service. At this time, the truck delivery routes have not been established 
for year 2021 nor year 2027 operating conditions. BSD will provide further details about truck 
deliveries, if needed by the City, prior to the occupancy of each school. 

SAFETY REVIEW (BDC 4.7.500.B8) 
Year 2011 through 2015 crash records (the most recent five years of data available at the time of 
analysis) were obtained from the Oregon Department of Transportation (ODOT) for each of the study 
area intersections. The crash database contains crashes that are required to be reported (those that 
involve personal injury or property damage in excess of $1,500) as well as reports provided by local 
responders. This information was reviewed to identify patterns and trends within the data that could 
be indicators for operational or geometric improvement needs.  

Table 14 summarizes the total crashes, severity of crashes, and crash rate per million entering vehicles 
(MEV) at the study intersections. If an intersection did not experience any crashes during the study 
period, it was not listed.  

According to BDC 4.7.500.(B)(8)(b), “projects are considered to have a significant impact if there is a 
crash pattern, one or more fatalities or severe injury crashes, one or more reported crashes per 
1,000,000 entering vehicles, or if it is  included within a published safety study.” None of the 
intersections experienced a crash rate above this threshold.  
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Study Area Crash Trends 

Intersection Specific Trends 

Safety Priority Index System 

The Safety Priority Index (SPIS) is a method created by ODOT to identify statewide transportation safety 
problems on state highways. The SPIS method looks at crash data from the most recent 3 years and 
identifies areas with the highest crash frequency, crash rate, and crash severity. SPIS complies with the 
Federal Highway Safety Improvement Program (HSIP) and has been accepted by the Federal Highway 
Administration (FHWA). Each year a list of the top 5% of the sites identified are investigated by ODOT 
region. None of the study intersections were identified in the top 5% of the index. 

ODOT All Roads Transportation Safety (ARTS)  

The ODOT ARTS program identifies safety needs on all public roads throughout the state with the goal 
of reducing fatal and serious injury crashes. There are several safety project lists identified for each 
region in the state. The Region 4 project lists and study intersection involvement is listed below: 

 Hotspot: This analysis is based solely on the ODOT collision records and only identifies 
intersections that have a fatal or Injury A crash. None of the study intersections were identified 
on this list. 

 Oregon Intersection Safety Implementation Plan: This plan identifies intersections with high 
crash rates and applies a systematic approach to identify safety needs. None of the study 
intersections were identified on this list. 

 Roadway Departure Safety Implementation Plan: This plan identifies roadways in need of 
improvements to reduce the risk of roadway departure crashes. None of the study intersections 
were identified on this list. 

 Pedestrian and Bicycle Implementation Plan: This plan identifies intersection and roadway 
segments that are at a high risk for pedestrian and bicycle related crashes. None of the study 
intersections were identified on this list. 

INTERSECTION SIGHT DISTANCE 
Intersection sight distance was reviewed to ensure an adequate view of potential conflicts is provided. 
Recommended sight distance criteria is based on the standard reference A Policy on Geometric Design 
of Highways and Streets, 6th Edition, published by the American Association of State Highway and 
Transportation Officials (AASHTO) in 2011 (commonly referred to as the Green Book). This reference 
provides the recommended sight distances as measured from a height of 3.5 feet 14.5 feet from the 
edge of travel way at each access point serving the site, and varies based on the speed of the roadway. 
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Sight distance measurements were collected at all proposed external access points, to the extent 
practical and relevant to current conditions.  

Table 15 summarizes the available sight distance at each of the proposed BSD site access points under 
current conditions. Sight distance at Site Access #1 was not reviewed as a site plan had not been 
developed for the Middle School at the time of this application. As shown in the table, all  locations 
meet sight distance requirements for the High School site. Figures 27 to 34 show the available sight 
distance at each location under current conditions. At the time of construction, we recommend that all 
signage, landscaping and above ground utilities be located and maintained at each of the access points 
to ensure adequate sight distance remains available. 

Table 15. Summary of Sight Distance Measurements 

Location 
Adjacent 
Posted 
Speed 

Direction of 
view 

Required Sight 
Distance (ft) 

Available 
Sight 

Distance (ft) 

Sight 
Distance 

Met? 

15th Street/Site 
Access #2 45 mph 

Looking north 430 >750 Yes 

Looking south 500 >750 Yes 

15th Street/Site 
Access #3 45 mph 

Looking north 430 >750 Yes 
Looking south 500 >750 Yes 

Knott Road/Site 
Access #4 40 mph 

Looking west 445 700 Yes 
Looking east 385 >750 Yes 
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Figure 27. Site Access #2 looking north on 15th 
Street 

Figure 28. Site Access #2 looking south on 15th 
Street 

Figure 29. Site Access #3 looking north on 15th 
Street 

Figure 30. Site Access #3 looking south on 15th 
Street 
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MULTIMODAL DEVELOPMENTS (BDC 4.7.500.B9) 
Per BDC requirements, the following section presents “an analysis of walking, biking and transit 
facilities along and across arterial and collector roadways” within a one and a half mile radius of the 
BSD site. Figure 33 shows existing pedestrian and bicycle facilities within one and a half mile radius of 
the site. 

Pedestrian Network 

Within the immediate vicinity of the site, the surrounding land uses are primarily low density and 
represent an urbanizing area with limited pedestrian facilities provided. Further details on each of the 
affected streets are provided below.  

15th Street 

On the west side of SE 15th Street, no sidewalks have been constructed yet between Knott Road and 
Ferguson Road. On the eastside of the street, the only section of sidewalks in this same segment 
existing along the site frontage of “The Bridges” neighborhood near Golden Gate Place. As properties in 
this corridor develop, sidewalk infrastructure will be provided, linking the schools with the surrounding 
neighborhoods.   

Figure 31. Site Access #4 looking north on 15th 
Street 

Figure 32. Site Access #4 looking south on 15th 
Street 
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As part of construction of the new schools, continuous 10 foot multi-modal paths will be provided along 
the site frontage. As neighborhoods urbanize to the east along SE 15th Street, the City, Bend Parks and 
Recreation, and BSD should work together to provide appropriate pedestrian crossings between the 
planned schools, park, and neighborhoods.  

Knott Road 

To the east of US 97, there are only a few minor sections of Knott Road with sidewalks today. Like SE 
15th Street, as more areas urbanize along this corridor, sidewalks will likely be provided as part of 
frontage improvements. BSD will be providing a 10 foot multi-modal path along Knott Road as part of 
school construction. The lands immediately south of the school are outside the existing and planned 
UGB so future crossing treatments should be prioritized on the northside of Knott Road.  

Brosterhous Road 

Sidewalks are generally provided to the north of SE Marble Mountain Lane on at least one side of 
Brosterhous Road as part of frontage improvements and City of Bend improvement projects. Between 
the BNSF undercrossing and Knott Road, the City plans to provide curb, bike lane, and sidewalk infill 
improvements per the SDC project list. The timing of this project is uncertain; further, right-of-way 
acquisition and widening of the undercrossing will likely be required as part of construction.  

Summary of Pedestrian Needs 

As properties continue to urbanize, sidewalks will be provided linking the planned schools with the 
surrounding neighborhoods. In the future, BSD will review available sidewalk infrastructure and the 
location of the enrollment boundaries to determine the appropriate “safe routes to schools” for each of 
the proposed schools. BSD will also work with the City and BPRD to determine the need for and timing 
of pedestrian crossings along SE 15th Street. 
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Bicycle Facilities 

Today, bike lanes are provided on Knott Road to the west of SE 15th Street, along SE 15th Street and 
along Brosterhous to the north of the BNSF undercrossing. These bike lanes will provide connections 
between the planned schools and existing and future neighborhoods. However, these streets generally 
have posted speeds higher than 40 mph. As a result, these bicycle facilities are more suitable for riders 
comfortable with “higher stress” biking environments. No off-street facilities are provided near the site. 

As properties continue to urbanize, additional bicycle infrastructure will be provided on area streets. In 
the future, BSD will review available bicycle infrastructure (including roadway speeds) and the location 
of the enrollment boundaries to determine the appropriate “safe routes to schools” for each of the 
proposed schools. BSD will also work with the City and BPRD to determine the need for and timing of 
bicycle crossings along SE 15th Street.  

Planned Bicycle and Pedestrian Improvements 

The City of Bend’s Transportation System Plan and SDC list as well as the Bend Parks and Recreation 
District trail plan identify several improvements to the pedestrian and bicycle system that will enhance 
overall neighborhood connectivity as lands within and adjacent to the SE 15th Opportunity Area 
develop.  

These improvements generally strive to provide: 

 More continuous and comfortable pedestrian and bicycle connections along 15th Street 

 Crossing opportunities between Brosterhous Road and 15th Street 

 Improved connectivity between the 15th Street Opportunity Area and “The Elbow” UGB 
Expansion Area. 

As part of the master plan, BSD is proposing to construct the following pedestrian and bicycle 
improvements: 

 Several east-west pedestrian routes across the campus near the high school and middle 
school site 

 Full frontage improvements along 15th Street, including a multimodal path that would 
provide access from the northern site boundary to Knott Road. 

 A multimodal path along Knott Road 

 A multimodal path along the railroad from the northern site boundary to Knott Road. 

 An improved pedestrian crossing on 15th Street 

These improvements would provide access not just to and through the site for pedestrians and bicycles, 
but are also being coordinated with BPRD to provide a path through the site to support the regional 
trails plan shown in Figure 34.  
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Figure 33 – Existing Pedestrian & Bicycle Facilities  

BSD Site 
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Figure 34 – Planned Pedestrian and Bicycle Improvements 

 

BSD Site 
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Transit Routes  

Cascades East Transit (CET) provides fixed route transit service in Bend. A map of the fixed routes within 
a mile and a half of the BSD site is provided in Figure 35. Routes 5 and 6 provide service along Reed 
Market Road between 15th Street and 27th Street. Service is provided Monday through Friday from 6:00 
AM to 7:00 PM on 45-minute headways. Saturday service is provided from 7:30 AM to 4:30 PM on one 
hour headways. There is no Sunday service. The nearest transit stop to the BSD site is at Reed Market 
Road and Newberry Drive which is approximately 1.5 miles away. However, the BSD site is proposing a 
future transit stop along the site frontage south of the proposed collector road. This stop will help to 
facilitate the expansion of transit to the site vicinity and the Elbow UGB expansion area. 

Fares are $1.50 each way, and a day pass is $2.50. CET buses include a bicycle rack. 

 

Figure 35. CET Transit Service (source: www.cascadeseasttransit.com)  

BSD Site 
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Site Circulation 

The proposed site plan was developed to provide separate parent and school bus loading areas with 
appropriate queuing accommodations for each. Queuing needs were assessed for both drop-off/pick-
up activities and school bus loading as discussed below. This discussion is focused on the high school 
site which is more refined in the current site planning efforts. A preliminary review is provided for the 
Middle School and Tamarack site. Both may be refined as specific site plans are developed in the future.  

Parking Configuration 

The site plan shows a clear delineation between parent drop-off/pick-up activities, bus loading, staff 
parking, student parking, and parent/visitor parking areas. Specific highlights of this design include: 

 High school parking areas will be located west, south, and east of the high school site, with 
the majority of parking provided to the south. 

 High school bus loading and unloading will occur north of the high school site. Buses will 
access and depart from the site via the onsite collector road. 

 Parking for the middle school and Tamarack facility is preliminary, but is expect to be west 
of the middle school site and east of the Tamarack facility. 

 Middle school bus access is expected to occur via the northern access on 15th Street. 

 Athletic and event buses will access the site via the proposed collector road and, when 
possible, utilize the onsite bus load and unloading area, which is near the athletics fields.  

 Bike parking will be covered and provided within the gated and secured portions of the 
middle school and high school sites. 

Parent Drop-Off & Pick-Up 

High school drop-off and pick-up will occur along the south and west side of the high school building. 
Access to the drop-off and pick-up area is available from either access from Knott Road or the most 
southern access on 15th Street. The proposed configuration would allow for almost 600 feet of linear 
curb for drop-off operations, which would provide queuing for up to 27 vehicles. Based on BSD 
experience at other high schools, this space will allow ample room for the expected drop-off and pick-
up operations to occur onsite without spillback onto the public street system. 

Middle school and Tamarack drop-off and pick-up will occur within a parking lot west of the middle 
school and east of Tamarack. Space is provided for up to 26 queued vehicles. Based on BSD experience 
at other high schools, this space will allow ample room for the expected drop-off and pick-up 
operations to occur onsite without spillback onto the public street system. 
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School Bus Loading/Unloading Queuing 

High school bus loading and unloading will occur northwest of the high school facility in a designated 
bus load and unloading zone. Room is provided for us to 12 buses to stage within the area at one time. 
Based on other high schools within BSD, a 1,600 student school would be served by the bus queuing 
area provided.  

Middle school bus loading and unloading will occur north of the middle school site. Space is provided 
for up to 8 buses to queue within the designated area. Based on other middle schools within BSD, this is 
enough space to provide for the expected number of buses onsite. 

No specific bus queuing area is provided for the Tamarack facility since the students will share the same 
bus service as the High School and Middle Schools.  

School Zone Designation Considerations  

ODOT published a 2009 resource document titled “A Guide to School Area Safety” that can be used as 
an informational basis to determine the placement of school zones on streets near schools. ODOT also 
provides guidance on the location of signs within a school zone.  

For school zone areas adjacent to school grounds (Condition A) such as along 15th Street and Knott 
Road, ODOT notes that the school speed is in effect when a flashing light indicates when children are 
coming to or leaving the school or, if there is no flashing light, between the hours of 7 AM and 5 PM on 
a day when school is in session.   

Based on our preliminary review and ODOT guidance, we recommend that school zones should be 
established along SE 15th Street and Knott Road and appropriate school zone signage installed. The BSD 
should coordinate with the City of Bend to implement school zones appropriate for high school and 
middle school when each is constructed. Appendix D contains ODOT standards drawings for the 
placement of school zone warning signs.  

As part of the school zone implementation and, subject to City requirements and the status of future 
neighborhoods to the east, BSD, BPRD and the City should investigate the potential for a marked school 
crossing on SE 15th Street.   
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TRANSPORTATION SYSTEM PLAN AMEDNMENT 
Today, the Bend TSP shows two collector roadways through the master plan properties. One of the 
roadways is located along the northern property of the site whereas the other is shown generally 
between the proposed high school and the middle school. As part of the master plan application, BSD 
proposes to amend the Bend TSP to remove the major collector designation within the Master Plan for 
the southern-most Major Collector shown on the properties. The general location of the two collectors 
within the master plan area are shown in Figure 36 below.  

Bend Development Code 4.6.200 requires the following to support the proposed TSP amendment to 
remove the southern collector street designation through the master plan properties: 

 Confirmation that the request is consistent with the applicable State land use law; 

 Confirmation that the request is consistent with the applicable Bend Comprehensive Plan 
goals and policies; 

 Demonstration of a public need or benefit for the proposed amendment.  

The sections below summarize transportation-related considerations related to the amendment. 
Additional details and considerations regarding the request to modify the alignment shown in the TSP 
are provided under separate cover by BSD staff. 

SE Area/15th Street Ward Property Concept Study 

As part of the Bend UGB Remand, the City of Bend conducted an evaluation of potential land use and 
transportation strategies for the 15th Street Opportunity Area and “The Elbow” expansion areas. As 
identified in the memorandum (included as an attachment), the purpose of the evaluation was to, 
“Study the Ward properties in the context of the SE Area and Elbow” and to “Offer ideas to inform 
compliance with City policy and potential zoning.”  

The City’s evaluation for the UGB Remand identified, amongst other improvements, two collector 
streets through the master plan. At the time these improvements were identified, the construction of 
the schools was contemplated to occur on properties located further to the west of 15th Street. The 
northern-most collector was identified adjacent to the property zoned CC whereas the other was 
shown adjacent to the properties zoned CG. Both were anticipated to provide connectivity between the 
UGB expansion area and Brosterhous Road corridor, over the railroad tracks. With the development of 
the schools now planned on the master plan site, the reconsideration of collector alignments through 
the site is merited. The original designation within the UGB Remand evaluation was based on the 
following principles: 

 Great Neighborhoods – promote a sense of community through creating walkable 
neighborhoods. 

 Balanced transportation – Create a connected system for all modes: walking, biking, future 
transit, and vehicles. 
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 Housing options and affordability – Arrange housing so the variety of housing types 
reinforces the sense of community and complete neighborhoods. Site medium and higher 
density housing near amenities, local services, and future transit. 

 Connections to recreation and nature – Integrate neighborhood design with parks, trails, 
greenbelts, recreational facilities, and scenic views. 

Summary of Compliance of Proposed Master Plan with SE Area/15th Street Ward Property Concept 
Study Principles and Recommendations 

Table 16 documents how the transportation system improvements proposed in the master plan comply 
with the City’s recent UGB evaluation principles. In particular, this table documents how BSD’s proposal 
to remove the southern-most collector shown across the master plan properties from the TSP meets 
the purpose and intent of the principles and objectives outlined in the SE Area/15th Street Ward 
Property Concept Study. 

 

Figure 36. Planned Roadways in Site Vicinity 

Collector roadway proposed for 
removal 
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Summary of Bend Area General Plan Compliance  

City of Bend Development Code section 4.6.200 requires this amendment be consistent with applicable 
Bend Area General Plan goals and policies. This section documents the applicable transportation goals 
and policies and summarizes how the proposed amendment is consistent with these goals and policies.  

Bend Area General Plan Goals 

Mobility and Balance 

Develop a transportation system that serves all modes of travel and reduces the reliance on the 
automobile. 

Provide a variety of practical and convenient means to move people and goods within the urban area. 

Response: The BSD site is planning an onsite transportation system that is accessible to all users of the 
transportation system. The removal of the southern collector roadway from the site does not diminish 
that access to, from, or within the site by: 

 Retaining the single continuous collector roadway through the site that was contemplated 
within the Bend TSP. 

 Providing a robust network of trails within and through the site that connect to regional trail 
facilities, including an improved pedestrian crossing of 15th Street. 

 Providing a transit stop along the site frontage to facilitate expansion of the transit system 
to the vicinity.  

Efficiency 

Address traffic congestion and problem areas by evaluating the broadest range of transportation 
solutions. 

Coordinate and design transportation improvements to assure the expenditure of resources in the most 
cost-effective manner. 

Encourage the development of land use patterns that provide efficient, compact use of land, and 
facilitate a reduced number and length of trips. 

Response: This TIA evaluates the proportionate impact and contribution of the BSD site on the 
transportation system. The site has considered and allowed for the regional transportation facilities the 
TSP identifies to serve the further urbanization of this area, including the Elbow to the east.  

As noted in the previous response, the need for two collector roadways as premised on the assumption 
that a variety of land use types would be developed on-site. With the single use contemplated, two 
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collectors are not needed. Instead, the middle alignment can adequately serve the campus as well as 
the multimodal connectivity needs of the overall neighborhood as properties both to the east and west 
develop.  

Accessibility and Equity 

Provide people of all income levels with the widest range of travel and access options within the Bend 
urban area. 

Provide all transportation modes access to all parts of the community. 

Response: Removal of the second collector road onsite will not limit access or equity. Rather, the 
robust network of multimodal amenities planned onsite, including trails within and through the site and 
a transit stop along the site frontage, will enhance transportation access for all users. 

Environmental 

Recognize and respect the natural features over which transportation improvements pass to minimize 
adverse impacts. 

Design transportation improvements to preserve air and water quality, minimize noise impacts, and 
encourage energy conservation. 

Response: the collector shown in the middle alignment will be designed as part of the campus to 
integrate and minimize impacts to natural features, air and water quality, and noise. The removal of the 
southern collector from the list of planned roadways does not result in an impact to the environment. 

Economic 

Implement transportation improvements to foster economic development and business vitality. 

Response: The removal of the second collector road onsite will not have an adverse impact on 
economic vitality.  

Livability 

Design and locate transportation facilities to be sensitive to protecting the livability of the community. 

Response: The BSD site is planning a robust multimodal transportation system for pedestrian, bicycle, 
transit, and vehicular users which will enhance the livability of the community. The second onsite 
collector is not necessary to achieve this vision.  

Safety 

Design and construct the transportation system to enhance travel safety for all modes. 
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Response: Removal of the second collector onsite ensures that the transportation system near the core 
of the school facilities is focused on pedestrians and bicycles with limited conflicts from vehicles.  

Summary of Transportation Planning Rule Compliance 

The Transportation Planning Rule (TPR) outlines the required transportation elements of a community’s 
Comprehensive Plan. The relevant review criteria for TSP amendments are located within Division 12 of 
the Oregon Administrative Rules (OAR 660-12). As described within the Purpose section, the TPR is 
intended to provide and encourage a safe, convenient, and economic transportation system. This 
section summarizes the relevant regulatory requirements of the proposed TSP amendment to remove 
the southern onsite collector road and that action is consistent with these policies.  

660-012-0000 – Purpose  

Section -0000 of the Transportation Planning Rule (TPR) identifies the overall purpose of Statewide Goal 
12 is to encourage a safe, convenient, and economic transportation system. The TPR also seeks to 
provide modal choices, improve accessibility, encourage coordination among transportation providers, 
protect facilities and corridors for their identified function, and facilitate the movement of freight.  

The proposed removal of the second onsite collector road complies with the overall purpose of the TPR 
for the following reasons: 

 The onsite transportation network provides the multimodal transportation capacity 
contemplated by the TSP by providing: 

o A single continuous collector roadway from Brosterhous Road to 15th Street 

o Multimodal access to all uses onsite, including a proposed transit stop along the site 
frontage 

o A robust network of trails that provide pedestrian and bicycle access within and through 
the site 

660-012-0010 – Transportation Planning 

This section differentiates transportation system planning and transportation project development, 
with the latter implementing the system planning. This section also allows plans (or referenced 
portions) to be incorporated through reference to avoid duplicative efforts.  

This section acknowledges the removal of the southern onsite collector road is part of system planning.  

660-012-0015 – Preparation and Coordination of Transportation System Plans 

Section -0015 requires agencies to prepare and coordinate Transportation System Plans for lands within 
their jurisdiction.  
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This section is relevant to the southern onsite collector road as it identifies that the amendment must be 
adopted within the Bend Urban Area Transportation System Plan.  

660-012-0016 – Coordination with Federally-Required Regional Transportation Plans in 
Metropolitan Areas 

Section -0016 requires local governments to coordinate with regional transportation plans (RTPs) 
prepared by MPOs.  

The Bend Metropolitan Transportation Plan (Bend MTP) does not include the southern onsite collector in 
the committed scenario; the removal of the second onsite collector from the TSP is consistent with the 
Bend MTP.   

660-012-0020 – Elements of Transportation System Plans 

Section -0020 describes the required elements of an agency’s Transportation System Plan. This section 
describes the functional classification of roadways as a required element, and the layout of the 
roadways to be consistent with access management categories and facilitate pedestrian and bicycle 
travel.  

The removal of the southern onsite collector from the TSP would modify the functional classification 
plan, which is a required element of the TSP. The site plan is consistent with the pedestrian and bicycle 
elements of the TSP. 

660-012-0025 – Complying with the Goals in Preparing Transportation System Plans; Refinement 
Plans 

This section of the TPR describes a TSP as a land use decision, identifies that compliance with applicable 
statewide goals, policies, and regulations is required, and identifies when decisions related to function, 
general locations, or mode are deferred.  

As described in the previous section, the removal of the southern onsite collector is consistent with the 
goals, policies, and principles that developed the contemplated transportation network in the vicinity of 
the BSD site.  

660-012-0030 – Determination of Transportation Needs 

Section -0030 describes how system needs are identified, and how State, MPO, and County needs 
should be included within supported agency plans. 

The removal of the southern onsite collector is consistent with this section by identifying the onsite 
transportation needs based on the specific land use mix proposed for the site. The BSD site continues to 
provide regional capacity with a more focused and multimodal plan for onsite local access, which is 
consistent with Section 0030. 
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660-012-0035 – Evaluation and Selection of Transportation System Alternatives  

Section -0035 describes how alternative improvement options should be identified. This section 
describes that system needs should be based on a no-build alternative, consider management/modal 
options, and improvements to existing facilities.  

The removal of the second onsite collector road is consistent with the section by developing an onsite 
layout that provides for the most efficient way to provide access for multimodal users. This minimizes 
unnecessary road construction and limits pedestrian and bicycle conflict with vehicles.  

660-012-0040 – Transportation Financing Program 

This section describes the need to prepare preliminary project cost estimates and information on the 
timing of improvements so that agencies can plan for adequate transportation facilities. Timing and 
finance decisions are not considered land use decisions.  

The removal of the southern collector on-site can be incorporated into the City’s list of needed funding, 
as appropriate.  

660-012-0045 – Implementation of the Transportation System Plan 

Section -0045 describes the governments’ obligation to amend its land use regulations to implement 
the TSP, activities that are exempt from land use process, and protective measures to ensure facilities 
can perform their intended function and serve pedestrian, bicycle, and connectivity needs.  

This analysis documented that the transportation network will continue to provide safe and convenient 
pedestrian, bicycle, transit, and vehicular circulation consistent with the function of affected streets if 
the southern onsite collector is not constructed. A single continuous collector road from Brosterhous 
Road to 15th Street can still be provided while multimodal access to the BSD site is achieved. The 
removal of the northern collector onsite does not restrict the ability for two collectors to be extended 
through the Elbow.  

660-012-0050 – Transportation Project Development 

Transportation projects are to occur in coordination with local governments/providers and include a 
public outreach process. This section also states that projects identified within a TSP are not subject to 
further justification regarding function, general location, mode, or need. 

A public outreach process will be conducted as part of the BSD master planning process.  

660-012-0055 – Timing of Adoption and Update of Transportation System Plans; Exemptions 

This section describes the needed adoption of TSPs, exemptions, and amendments.  
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The City of Bend complies with this section through its adopted TSPs and is provided opportunities to 
amend the TSP. 

660-012-0060 – Plan and Land Use Regulation Amendments 

Section -0060 describes the process for amending a TSP once it has been adopted to include changes in 
zoning or facility function.  

This section is relevant as the proposed amendment will remove the proposed southern onsite collector, 
a proposed Major Collector. As the existing transportation network can accommodate the projected 
travel demands and continue to serve within the roadway’s intended function, the section of the 
planned collector onsite is not needed to serve vehicular traffic. The removal of the onsite collector 
complies with the provisions and goals of this section.   

660-012-0065 and 660-012-0070 

660-012-0065 (Transportation Improvements on Rural Lands) and 660-012-0070 (Exceptions for 
Transportation Improvements on Rural Land) apply to rural lands and are not relevant to this 
amendment.  

SUMMARY OF KEY FINDINGS AND IDENTIFIED DEFICIENCIES (4.7.600) 

FINDINGS 
 The 80-acre site will be developed in phases, with a 1,600 student high school funded and 

expected to be open for the 2021/2022 school year. The remaining facilities on the site are 
anticipated for the 2027/2028 school year. The timing of the remaining facilities is 
dependent on enrollment growth and Bond passage.   

 With TDM reductions as identified in the TPDM Plan, the full site is expected to generate 
3,088 daily trips, 860 AM peak hour trips, 540 afternoon peak hour trips, and 260 PM peak 
hour trips. Of these trips, the high school would account for 2,052 daily trips, 516 AM peak 
hour trips, 348 afternoon peak hour trips, and 156 PM peak hour trips.  

 The site is within the SE 15th Street Opportunity Area identified within the recent City of 
Bend Urban Growth Boundary expansion effort. The site is allowed in the identified zoning 
on the property. 

 None of the study intersections experience a crash rate that exceeds the City’s threshold for 
significance. 

 The site fronts 15th Street to the east and Knott Road to the south. Both have a generally 
rural context today with limited curbs, sidewalks, and other pedestrian facilities. 
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Developments along 15th Street to the north have begun to improve that roadway to a more 
urban form.  

 Five access points are proposed as part of the master plan. Three would be on 15th Street 
and two would be on Knott Road, as shown in the site plan. One of the access points on 15th 
Street would provide access to the site via a new collector roadway proposed as part of the 
Bend Transportation System Plan. This collector is also planned to extend to the east 
through the “Elbow” UGB expansion area.  

IDENTIFIED NEEDS  
 Over time, 15th Street and Knott Road will both require cross-section enhancements to 

comply with City of Bend standards as adjacent properties development. Both streets were 
constructed originally as Deschutes County roadways and neither has the appropriate right-
of-way width, pavement width, or frontage improvements, including pedestrian facilities, 
near the site.  

 No pedestrian facilities exist along the west side of 15th Street between Knott Road and 
Ferguson Road. On the east side of the street, the only section of sidewalks in this same 
segment existing along the site frontage of “The Bridges” neighborhood near Golden Gate 
Place. 

 The lack of pedestrian facilities along Knott Road results in the lack of safe, convenient and 
comfortable access to the proposed schools along Knott Road and to/from the Brosterhous 
Road and Country Club Road corridors. 

 Under 2021 build conditions (with the addition of the high school), the following 
intersections fail to meet applicable City of Bend intersection performance standards during 
one or more analysis period: 

o Murphy Road/Brosterhous Road 

o Knott Road/Brosterhous Road 

 Need would be addressed by Brosterhous Road connection 

 Under 2027 No Build conditions (with the addition of the high school but not the middle 
school or Tamarack facility), the following intersections fail to meet applicable City of Bend 
intersection performance standards during one or more analysis period: 

o Reed Market Road/15th Street 

o Murphy Road/Brosterhous Road 

o Knott Road/Brosterhous Road 

o Knott Road/15th Street 

 Under 2027 build conditions (all planned facilities constructed), the same intersections 
identified in the background condition fail to meet applicable City of Bend intersection 
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performance standards during one or more analysis period. The addition of the schools does 
not change the identified needs to satisfy City standards at the intersections under year 
2027 conditions. 

 With the Murphy Road extension completed by 2027, the following intersections are 
expected to exceed applicable City of Bend intersection performance standards during the 
PM peak hour under 2027 no build condition: 

o Ferguson Road/15th Street 

o Knott Road/15th Street 

 With the Murphy Road extension completed by 2027, the following intersections fail to 
meet applicable City of Bend intersection performance standards under 2027 build 
conditions during the PM peak hour: 

o Ferguson Road/15th Street 

o Knott Road/15th Street 

o Knott Road/Brosterhous Road 

 Left-turn lanes at site access locations are warranted based the expected access traffic 
volumes, the school bus needs, and the characteristics of 15th Street and Knott Road. 

 Improved pedestrian crossings are warranted on 15th Street and Knott Road with the 
addition of the planned school facilities. 

RECOMMENDATIONS  
 As part of construction and occupancy of the schools, BSD should improve the site frontage 

along 15th Street and Knott Road to conform with applicable City of Bend roadway 
standards. Per negotiations with the City of Bend, site frontage should be improved as 
follow: 

o As part of high school site development: 

 Improve 15th Street site frontage along both the high school and middle 
school site (curb only on the east side of the roadway). 

 Construct a 10-foot pedestrian path along Knott Road. 

o As part of middle school site development: 

 Complete Knott Road site frontage 

 BSD shall provide dedicated inbound left-turn lanes at all site access locations. 

 The southern-most access along 15th Street (Access #3) should be limited to right-in-right-
out-left-in given its proximity to the 15th Street/Knott Street intersection.  
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 BSD should work with the City to establish school zone designations along 15th Street and 
Knott Road along the site frontage in conformance with applicable MUTCD standards. 

Offsite Transportation Improvements: High School Mitigation Measures (2021 Build 
Conditions): 

 To mitigate 2021 build conditions (construction of the high school) and per City of Bend 
development code, BSD may fund and construct the following improvements to address the 
identified intersection impacts: 

o 15th Street/Knott Street intersection – construct a single lane roundabout 

o Construct extension of new onsite collector road to Brosterhous Road 

 Note: per the analysis in this TIA, the connection at Brosterhous Road does 
not require turn lanes to be added on Brosterhous Road. 

 Both improvements are contingent on the City of Bend’s ability to obtain the needed right-
of-way for each project, respectively. The roundabout at 15th Street/Knott Road is identified 
in the City’s TSP and included on the current City of Bend Transportation SDC project list. 
The extension of the onsite collector to Brosterhous Road is identified in the City’s TSP.  

 A pedestrian crossing of 15th Street should be constructed. Considering the location of 
existing sidewalks and residential developments, this improvement will likely be part of the 
BPRD Alpenglow Park development to the north.  

Offsite Transportation Improvements: Middle School Mitigation Measures (2027 Build 
Conditions): 

 To mitigate 2027 build conditions (construction of the middle school and Tamarack facility) 
and per City of Bend development code, BSD may fund and construct the following 
improvements to address the identified intersection impacts: 

o 15th Street/Brosterhous Road intersection – construct a single lane roundabout 

o 15th Street/Collector intersection – construct a single lane roundabout 

 Note: this improvement would only be required if warranted by BSD site 
traffic and the improvement hasn’t been previously constructed. 

 Both improvements are contingent on the City of Bend’s ability to obtain the needed right-
of-way for each project, respectively. The roundabout at Knott Road/Brosterhous Road is 
identified in the City’s TSP and included on the current City of Bend Transportation SDC 
project list.  

 Given the potential for significant changes to the transportation infrastructure in the vicinity 
of the BSD site and/or significant land development on nearby parcels, BSD and the City of 
Bend may choose to reevaluate the offsite impacts associated with 2027 Build Conditions 
and the improvements identified to mitigate those impacts prior to construction of the 
middle school and Tamarack facility.  
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LOCATION: QC JOB #:
CITY/STATE: DATE:

5-Min Count
Period

Beginning At

Country Club Drive
(Northbound)

Country Club Drive
(Southbound)

Knott Road
(Eastbound)

Knott Road
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:30 AM -- 7:45 AM

0.84
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LOCATION: QC JOB #:
CITY/STATE: DATE:

5-Min Count
Period

Beginning At

15th Street
(Northbound)

15th Street
(Southbound)

Knott Road
(Eastbound)

Knott Road
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:30 AM -- 7:45 AM

0.81
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LOCATION: � � QC JOB #:
CITY/STATE: DATE:

5-Min Count
Period

Beginning At

Brosterhous Rd
(Northbound)

Brosterhous Rd
(Southbound)

Knott Rd
(Eastbound)

Knott Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:30 AM -- 7:45 AM

0.78
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LOCATION: � QC JOB #:
CITY/STATE: DATE:

5-Min Count
Period

Beginning At

SE 15th St
(Northbound)

SE 15th St
(Southbound)

Ferguson Rd
(Eastbound)

Ferguson Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:30 AM -- 7:45 AM

0.79
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LOCATION: � � QC JOB #:
CITY/STATE: � � DATE:

5-Min Count
Period

Beginning At

Brosterhous Rd
(Northbound)

Brosterhous Rd
(Southbound)

Murphy Rd
(Eastbound)

Murphy Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:35 AM -- 7:50 AM

0.81
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LOCATION: QC JOB #:
CITY/STATE: � � DATE:

5-Min Count
Period

Beginning At

SE 15th St
(Northbound)

SE 15th St
(Southbound)

SE Reed Market Rd
(Eastbound)

SE Reed Market Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:35 AM -- 7:50 AM

0.79
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LOCATION: QC JOB #:
CITY/STATE: DATE:

5-Min Count
Period

Beginning At

Country Club Drive
(Northbound)

Country Club Drive
(Southbound)

Knott Road
(Eastbound)

Knott Road
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 3:00 PM -- 4:00 PM
Peak 15-Min: 3:10 PM -- 3:25 PM

0.87
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LOCATION: QC JOB #:
CITY/STATE: DATE:

5-Min Count
Period

Beginning At

15th Street
(Northbound)

15th Street
(Southbound)

Knott Road
(Eastbound)

Knott Road
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 3:00 PM -- 4:00 PM
Peak 15-Min: 3:10 PM -- 3:25 PM

0.94
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LOCATION: � � QC JOB #:
CITY/STATE: DATE:

5-Min Count
Period

Beginning At

Brosterhous Rd
(Northbound)

Brosterhous Rd
(Southbound)

Knott Rd
(Eastbound)

Knott Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 3:00 PM -- 4:00 PM
Peak 15-Min: 3:35 PM -- 3:50 PM

0.91



�

� �

LOCATION: � QC JOB #:
CITY/STATE: DATE:

5-Min Count
Period

Beginning At

SE 15th St
(Northbound)

SE 15th St
(Southbound)

Ferguson Rd
(Eastbound)

Ferguson Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 3:00 PM -- 4:00 PM
Peak 15-Min: 3:00 PM -- 3:15 PM

0.93



�

� �

LOCATION: � � QC JOB #:
CITY/STATE: � � DATE:

5-Min Count
Period

Beginning At

Brosterhous Rd
(Northbound)

Brosterhous Rd
(Southbound)

Murphy Rd
(Eastbound)

Murphy Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 3:00 PM -- 4:00 PM
Peak 15-Min: 3:30 PM -- 3:45 PM

0.83



�

� �

LOCATION: QC JOB #:
CITY/STATE: � � DATE:

5-Min Count
Period

Beginning At

SE 15th St
(Northbound)

SE 15th St
(Southbound)

SE Reed Market Rd
(Eastbound)

SE Reed Market Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 3:00 PM -- 4:00 PM
Peak 15-Min: 3:35 PM -- 3:50 PM

0.96



�

� �

LOCATION: QC JOB #:
CITY/STATE: DATE:

5-Min Count
Period

Beginning At

Country Club Drive
(Northbound)

Country Club Drive
(Southbound)

Knott Road
(Eastbound)

Knott Road
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 4:55 PM -- 5:55 PM
Peak 15-Min: 5:20 PM -- 5:35 PM

0.88



�

� �

LOCATION: QC JOB #:
CITY/STATE: DATE:

5-Min Count
Period

Beginning At

15th Street
(Northbound)

15th Street
(Southbound)

Knott Road
(Eastbound)

Knott Road
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 4:55 PM -- 5:55 PM
Peak 15-Min: 5:15 PM -- 5:30 PM

0.90



�

� �

LOCATION: � � QC JOB #:
CITY/STATE: DATE:

5-Min Count
Period

Beginning At

Brosterhous Rd
(Northbound)

Brosterhous Rd
(Southbound)

Knott Rd
(Eastbound)

Knott Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 4:55 PM -- 5:55 PM
Peak 15-Min: 5:15 PM -- 5:30 PM

0.91



�

� �

LOCATION: � QC JOB #:
CITY/STATE: DATE:

5-Min Count
Period

Beginning At

SE 15th St
(Northbound)

SE 15th St
(Southbound)

Ferguson Rd
(Eastbound)

Ferguson Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 4:55 PM -- 5:55 PM
Peak 15-Min: 5:25 PM -- 5:40 PM

0.92



�

� �

LOCATION: � � QC JOB #:
CITY/STATE: � � DATE:

5-Min Count
Period

Beginning At

Brosterhous Rd
(Northbound)

Brosterhous Rd
(Southbound)

Murphy Rd
(Eastbound)

Murphy Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 4:55 PM -- 5:55 PM
Peak 15-Min: 5:25 PM -- 5:40 PM

0.93



�

� �

LOCATION: QC JOB #:
CITY/STATE: � � DATE:

5-Min Count
Period

Beginning At

SE 15th St
(Northbound)

SE 15th St
(Southbound)

SE Reed Market Rd
(Eastbound)

SE Reed Market Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

�
�

� �
�

��

Comments:

Peak-Hour: 4:55 PM -- 5:55 PM
Peak 15-Min: 5:20 PM -- 5:35 PM

0.97
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2021 Build with High 
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2027 Background with 
High School Operations 
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2027 Total Build Out 
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Appendix C – Left and 
Right Turn Warrant 

Analysis and Pedestrian 
Refuge Island Worksheets 









 

Appendix D - -ODOT 
School Crossing Signing 

and Striping 



Oregon Sign Policy and Guidelines for the State Highway System

Chapter 7 School Area Signs 

7B.07 Sign Color for School Warning Signs 

All new school-related warning signs shall be fluorescent yellow-green sheeting.

ODOT policy is to reserve the use of fluorescent yellow-green sign sheeting for school zone 
signing on state highways including the “SCHOOL” portion of the School Speed Limit (S5-1) 
sign and any supplemental plaques used in association with these warning signs.  Pedestrian 
and/or Bicycle warning signs should use the standard yellow color.  Fluorescent yellow sign 
sheeting may be used for pedestrian and/or bicycle crossing signs if there is a need to call extra 
attention to a particular crossing. 

The Region Traffic Engineer may allow the use of fluorescent yellow-green for 
pedestrian/bicycle warning signs on a state highway if the requesting jurisdiction can 
demonstrate an existing systematic approach to pedestrian signing which includes the 
fluorescent yellow-green sign background.  However, other treatments must be considered 
before choosing fluorescent yellow-green sign sheeting (e.g. curb extensions, pedestrian refuge 
islands, Rapid Flash Beacons, etc.).  The mixing of standard yellow and fluorescent yellow-
green backgrounds for pedestrian/bicycle signs within a selected site area should be avoided. 

7B.09 School Zone Sign (S1-1) and Plaques (S4-3P, S4-7P) and End School Zone Sign (S5-2) 

At each location that a jurisdiction wishes to establish a school zone a School Zone sign (S1-1) 
shall be installed.  A school zone can be established with or without a reduced school speed limit.
The following is the Oregon Revised Statute defining school zones: 

801.462 “School zone.” 
(1) “School zone” means both of the following:

(a) A specific segment of highway that is adjacent to school grounds and that is marked by 
signs described in subsection (2) of this section.

(b) A crosswalk that is not adjacent to school grounds and that is marked by signs described 
in subsection (2) of this section.

(2) Signs marking a school zone may include any words, symbols or combination of words and 
symbols that gives notice of the presence of the school zone. [2003 c.397 §2]

7B.10 Higher Fines Zone Signs 

A BEGIN HIGHER FINES ZONE (R2-10) sign or a FINES HIGHER (R2-6P) plaque may be posted 
in school zones where WHEN FLASHING or WHEN CHILDREN ARE PRESENT supplemental 
plaques are also used.  Requests and funding for sign installations shall be through the school 
district.

Where a BEGIN HIGHER FINES ZONE (R2-10) sign or a FINES HIGHER (R2-6P) plaque is 
posted an END SCHOOL ZONE sign shall be installed on the downstream end of the zone to 
notify users of the termination of the increased fines zone.   

Rev. 9-30-13 Chapter 7-1



Oregon Sign Policy and Guidelines for the State Highway System

7B.11 School Advance Crossing Assembly 

The School Advance Crossing Assembly signs may be omitted in advance of a school crossing.

7B.12 School Crossing Assembly 

An Overhead Pedestrian Crossing Sign (R1-9a) may be used to remind road users of the state 
law to stop for pedestrians. The sign may be modified to replace the standard pedestrian 
symbol with the standard schoolchildren symbol and may be used at unsignalized school 
crossings.

If the overhead signs are mounted in combination with flashing beacons, the flashing beacons 
shall not be continuously flashing (24 hr/day) in a school zone with flashing beacons operated 
periodically during the day to indicate when children are scheduled to arrive or leave school.

7B.15 School Speed Limit Assembly (S4-1,S4-2,S4-3,S4-4,S4-6,S5-1)

When a 20-mph school speed zone is established in accordance with ORS 811.111, the School 
Speed Limit Assembly shall be used.  Oregon Revised Statutes specify two conditions under 
which different supplemental plaques may be used on the School Speed Limit Assembly as 
shown on the following page.

A 36” School Speed Limit assembly shall be used on all 4-lane highways and rural highways.  A 
24” assembly may be used on urban 2-lane streets.

The beginning point of the reduced school speed limit should be at least 200 feet in advance of 
school grounds or a school crossing unless otherwise determined by engineering study.  

7B.16 Reduced Speed School Zone Ahead Sign (S4-5,S4-5a)

In areas where the posted speed is 35 mph or higher, a REDUCED SPEED SCHOOL ZONE 
AHEAD (S4-5) sign may be used.  If used, this sign should be placed 150 to 250 feet prior to the 
School Zone (S1-1) sign.

General Information

For recommendations and guidance on the appropriate use and locations of signs in school 
zones, use the ODOT Traffic-Roadway Section publication “A Guide to School Area Safety” with 
the layouts provided on sheets 7-4 through 7-16.

Rev. 2-12-16 Chapter 7-2
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Appendix E - -SIDRA 
Mitigation Output 

Worksheets 









Appendix F - Figures and Operation
Worksheets with Murphy Extension













































Appendix G - Brosterhous Road
Connection Analysis














