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EXECUTIVE SUMMARY 

The Volunteers of America (VOA) are proposing to develop 75 condominium style residential units in 

Juneau, Alaska. The project is located along Vista Drive west of Douglas Highway on Douglas Island. The 

purpose of this Traffic Impact Analysis (TIA) is to provide information about the transportation impacts 

of the residential project. The analysis was completed in accordance with Alaska Department of 

Transportation and Public Facilities (DOTPF) and City and Borough of Juneau (CBJ) TIA requirements.  

PROJECT BACKGROUND 

The proposed residential development by VOA will provide condominium style housing units with a 

goal of having 60% of the units be occupied by low income qualifiers. This development is being 

planned for an area previously designed for additional residential units adjacent to the existing 30 units 

of the Crest at Lawson Creek project. Project development has been planned over two phases: the first 

phase would include approximately 40 units with occupancy anticipated during 2015, and the second 

phase would add approximately 35 condominium units and begin occupancy in 2016.  

CONDITIONS 

Douglas Highway is controlled by the DOTPF 

and is classified as a Major Collector. Douglas 

Highway has two 12-foot paved lanes with 8-

foot shoulders, curb/gutter, street lighting, and 

a paved 5-foot pedestrian trail behind the curb 

along the east side. The highway is nearly 

straight in the area of Vista Drive with a 

roadway slope of less than 2%.  

Capital Transit provides half-hour bus service 

along Douglas Highway seven days a week. 

Douglas Drive has a daily traffic volume of 

between 6,000 to 7,000 trips per day, which 

appears to be slowly decreasing over the last 

12 years. The AM peak hour (7:15 AM to 8:15 AM) count on Douglas Highway was 612 vehicles, and the 

PM peak hour (5:00 PM to 6:00 PM) vehicle count was 647 vehicles. The AM peak hour included seven 

bikes/pedestrians with the PM peak hour showing four bikes/pedestrians. The bikes used the shoulder 

area with the pedestrians using the paved pedestrian trail.  

Vista Drive is a Local Street maintained by CBJ. Vista Drive is a 26-foot wide paved two lane local 

residential street. The roadway proceeds west and south from Douglas Highway and currently 

terminates in the parking area for the Crest at Lawson Creek Condominiums. The plan for Vista Drive 
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includes two connections to two adjacent properties 

for future development that could result in additional 

access points for this area. It has a 10 to 13%+ grade 

and allows limited parking on the east side as it 

approaches the parking area. The street includes five 

foot sidewalks along both sides, street lighting, side 

ditch drainage and curb and gutter improvements. The 

AM peak hour count on Vista Drive was eight vehicles 

(six exiting and two entering), and the PM count was 

18 vehicles (seven exiting and 11 entering). The sight 

distance for vehicles entering Douglas Highway from 

Vista Drive meets standards in both directions, but right-of-way (ROW) brush along the west side of 

Douglas Drive south of Vista Drive is encroaching on that sight distance.  

There has been one crash associated with this intersection in the most recent five year period that 

crash data is available (2006 to 2010). For an intersection with an entering volume of 6,500 ADT, that 

relates to a crash rate of 0.08 crashes per 1,000,000 entering vehicles. The DOTPF Highway Safety 

Improvement Program (HSIP) shows an average crash rate of 0.48 for a stop controlled three-way 

intersection. The Douglas Highway /Vista Drive intersection is well below the average crash level. 

FINDINGS 

Using the Institute of Transportation Engineers (ITE) Trip Generation factors, this proposed 

development is estimated to generate 33 new trips in the AM peak hour and 39 new trips in the PM 

peak hour. Based upon the current peak hour traffic counts, about 90% of the current trips have an 

origin or destination north of Vista Drive with about 10% focused on Douglas Highway to the south. 

The future traffic demands were developed by adding the projected trip generated volumes to the 

projected background trip volumes. The background volumes were developed by applying the DOTPF 

supplied growth rate of 0.5% per year to the background traffic. This resulted in intersection turning 

movement counts for the project years of 2015, 2016, and 2036.  

Using the adopted Highway Capacity Manual procedures, the current and projected Levels of Service 

(LOS) were determined for all intersection conditions. The results are shown in Table 1. 
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Table 1. Douglas Highway/Vista Drive Current and Projected Level of Service 

  
Year 

  
Condition 

  
Peak Hour 

Douglas Highway Vista Drive 

Level of Service Level of Service Delay 

2013 
  

Current No 
Construction 
  

AM A B 12.8 

PM A B 11.4 

2015 
  

40 units total 
  

AM A B 13.3 

PM A B 11.4 

2016 
  

75 units Total  
  

AM A B 14.0 

PM A B 11.5 

2036 
  

No construction 
  

AM A B 13.7 

PM A B 11.9 

2036 
  

75 units total 
  

AM A B 14.8 

PM A B 11.9 

 

The analysis shows Douglas Highway operating at LOS “A” for the current year 2013, 2015-planned 40-

unit occupancy, 2016-additonal 35-unit occupancy, and the 2036 project plan year. The analysis also 

shows Vista Drive operating at LOS “B” at its stop sign controlled intersection with Douglas Highway in 

its current condition and in the 2015, 2016, and 2036 years even with the growth from this planned 

residential development. In general, when both the development peak hour traffic and the projected 

growth of Douglas Highway is added to the current Douglas Highway traffic, it only results in a +5.5% 

total change. This results in little change in the intersection LOS and in the delay to the Vista Drive 

vehicles.  

RECOMMENDATIONS 

The project will have minor traffic impacts on the Douglas Highway and Vista Drive intersection. The 

current and future intersection volumes do not meet any of the Manual on Uniform Traffic Control 

Devices (MUTCD) criteria for signalization or other traffic control device installation. Due to the low 

volumes from Vista Drive onto Douglas Highway, there was no need to widen to provide separated turn 

pockets; therefore, no improvements were identified. The extension of Vista Drive to the new 

development from the existing parking area will need proper signage to reduce traffic circulation 

confusion. The maintenance of Vista Drive has been mentioned as a concern during the winter months. 

This concern needs to be forwarded to the CBJ Street Maintenance for consideration. The Douglas 

Highway maintenance crew should see that the brush along the west side of the Douglas Highway ROW 

south of Vista Drive is eliminated so as to improve sign distance for vehicles entering Douglas Highway 

from Vista Drive. 

Additional details of the study methodology, findings, and recommendations are provided in the 

sections below.  
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INTRODUCTION 

SCOPE OF THIS REPORT 

This analysis determines the transportation-related impacts associated with the proposed VOA Vista 

Drive Residential development. The format for this report follows the DOTPF TIA checklist and the 

Juneau Zoning Code Section 49.40.305 TIA requirements. The data collected and analysis included in 

the TIA are based upon information gathered from the DOTPF records and a site visit performed on 

September 18 and 19, 2013. Pre-TIA meetings were held with David Epstein, DOTPF Regional Traffic and 

Safety Engineer; Marie Heidemann, DOTPF SE Region Planner; and Beth McKibben, CBJ Senior Planner. 

As a result of those meetings, the following items were proposed for the TIA study: 

1. The main study intersection is Vista Drive and Douglas Highway.  

2. No roadway or development projects are planned for the near term within the study area.  

3. The Safe Routes to School project has recommended to “add a sidewalk on the school-side of 

Douglas Highway, from Lawson Creek (or Vista Drive) to Gastineau Elementary School (approx. 

2,000-3,000 feet).” Currently there is no funding for the design or construction of this project.  

4. Analyze current year (2013) existing land-use and transportation system conditions during the 

weekday AM and PM peak conditions. 

5. Use trip generation rates based upon the ITE Trip Generation Manual, 9th Edition. 

6. Forecast year 2015 background and Phase One 40-unit development traffic conditions during 

the AM and PM peak periods. 

7. Forecast year 2016 Phase One plus Phase Two 75-unit development traffic conditions during the 

AM and PM peak periods. 

8. Forecast year 2036 background traffic conditions (no development) during the AM and PM peak 

periods. 

9. Forecast year 2036 background and Phase One plus Phase Two 75-unit development traffic 

conditions during the AM and PM peak periods. 

10. The study review must address vehicle, pedestrian, and bicycle transportation and safety 

impacts. 

PROJECT BACKGROUND 

The Juneau Volunteers of America is proposing to develop approximately 75 condominium residential 

units in Juneau, Alaska. The development will occur along Vista Drive west of its intersection with 

Douglas Highway. Figure 1 illustrates the site vicinity. The subject property covers approximately 6 

acres and was originally approved for expansion of the Crest at Lawson Creek Condominiums. The 

property is zoned D-18. This residential district is intended to accommodate primarily multifamily 

development at a density of 18 dwelling units per acre. This is a high density multifamily zoning district 

intended to accommodate midrise-type development. The construction of the 40-unit Phase One 

residential development is scheduled to start in 2014 with occupancy in 2015. The construction of the 
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35 units of Phase Two 35 could begin as early as 2015 with occupancy in 2016. Figure 2 illustrates the 

proposed development plan. At completion, the 75-unit complex will have a density of approximately 

13 units per acre.  
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Figure 2. Proposed Development Plan 

  
Douglas Highway 
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EXISTING CONDITIONS 

The existing conditions analysis identifies the site conditions and current operational and geometric 

characteristics of the roadways within the study area. These conditions will be compared with future 

conditions later in this report.  

Kittelson & Associates, Inc. (KAI) staff visited and inventoried the proposed VOA Vista Drive 

development site and surrounding study area in September 2013. At that time, KAI collected 

information regarding site conditions, adjacent land uses, existing traffic operations, and transportation 

facilities in the study area.  

SITE CONDITIONS AND ADJACENT LAND USES 

The proposed site is currently vacant and is zoned D-18 for multi-family residential use. The 

surrounding land uses are also residential and zoned D-18 multi-family use. The 6-acre site of the 

proposed development was originally planned to be a later phase of the existing 30-unit Crest at 

Lawson Creek condominium project also located on Vista Drive.  

TRANSPORTATION FACILITIES 

Table 2. Existing Transportation Facilities and Roadways in the Study Area 

Roadway 
Functional 

Classification1 
Number of 

Lanes 
Posted  

Speed (mph) Sidewalks Bicycle Lanes 
On-Street 

Parking 

Douglas Highway 
(DOTPF) Major Collector 2 Lanes 40 

5’ Asphalt 
East side 

8’ shoulder on 
both sides No 

Vista Drive (CBJ) Local Street  2 Lanes None posted 
5’ Asphalt 
Both sides No Limited 

1 Per DOTPF 

2 Mph represents miles per hour 

Roadway Facilities 

Douglas Highway 

Douglas Highway in the vicinity of Vista Drive is a two-lane facility with 12-foot lanes and 8-foot 

shoulders used by bicycles that is owned by the DOTPF. No parking is allowed on Douglas Highway near 

this intersection. Parking is allowed farther north of the intersection on the east side of the roadway. 

Douglas Highway near Vista Drive has a total of three street lights, which include two continuous 

roadway lights on Douglas Highway and one intersection light installed for Vista Drive. 
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Vista Drive 

This CBJ-maintained roadway is a 26-foot 

wide two-lane facility with curb and gutter 

and sidewalks. The asphalt sidewalks are 5-

feet wide and placed directly behind the 

curb. There are street lights along Vista Drive. 

The section of Vista Drive above the first 

condominium driveway allows parking on the 

east side except between November 1 and 

April 1.  

Pedestrian and Bicycle Facilities 

The bicycle lanes along Douglas Highway were observed 

to have two cyclists during the AM and four cyclists during 

the PM peak hour counts. The sidewalk along the east 

side of Douglas Highway had five pedestrians during the 

AM peak hour and two pedestrians during the PM peak 

hour. The only pedestrian usage of the Vista Drive sidewalk during the count period was a student 

emerging from a school bus at Vista Drive and Douglas Highway at approximately 4:25 PM and walking 

to the Crest at Lawson Creek development. Conversation with the Gastineau Community School staff 

noted they plan to bus any students from the Vista Drive area to the school since no sidewalk 

connection exists on the west side of Douglas Highway between Vista Drive and the school. The Safe 

Routes to School (SRTS) plan for Gastineau School shows the need to construct a sidewalk along the 

west side of Douglas Highway connecting to Lawson Creek/Vista Drive, but no design or project 

construction is funded/scheduled at this time. According to the school staff, at this time there is no 

school bus service to Vista Drive since there are no children from Vista Drive using Gastineau School.  

Transit Facilities 

Local transit service is provided by the City and Borough of Juneau Capital Transit. The system provides 

seven day per week service (Monday through Saturday 7 AM to 11:30 PM and Sunday 9 AM to 6:30 PM) 

on a half hour schedule. The nearest transit stop/pullouts along Douglas Highway are located at 

Douglas Highway and Forest Edge Road approximately 120 feet from the north Vista Drive sidewalk. 

Table 3 shows transit ridership information provided by Capital Transit and taken from a survey 

completed in April 2013. The figures are for passengers using the nearest bus stops at Forest Edge 

Road. 
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Table 3. Transit ridership at Forest Edge Road bus stop 

 Inbound towards Juneau Outbound towards Douglas 

Passenger Activity On Off On Off 

Total for survey day 5 0 0 6 

 

Traffic Volumes and Peak Hour Operations 

During the September site visit, manual peak hour turning-movement counts were collected for 

analysis. The counts used in this analysis were from the evening of Wednesday, September 18, 2013 

(3:30 to 6:00 PM) and Thursday, September 19, 2013 during the morning (6:00 to 8:45 AM). The 

intersection morning and evening peak hours were found to occur between 7:15 AM and 8:15 AM and 

5:00 PM and 6:00 PM, respectively. Figure 4 provides a summary of the turning-movement counts. 

Appendix “A” contains the AM and PM traffic count worksheets used in this study. 







VOA Vista Drive Residential housing Development TIA Project #13915 

  16 Kittelson & Associates, Inc. 

The daily traffic volume pattern on Douglas Drive south of Lawson Creek has been declining in volume 

as shown in Figure 5. For purposes of this analysis, DOTPF staff recommended we use a future growth 

rate of 0.5% annual growth per year. This results in a net 11% growth between the current year 2013 

and 2036 the project plan year.  

 

Figure 5. Douglas Highway ADT, 2000 – 2011 near Lawson Creek 
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Existing Levels of Service 

All LOS analyses described in this report were performed in accordance with the procedures stated in 

the 2000 Highway Capacity Manual (Reference 6). A description of level of service and the criteria by 

which they are determined is presented in Appendix “B”. Appendix “B” also indicates how LOS is 

measured. Intersection LOS is analogous to the letter grades in a school report card. Motorists using an 

intersection that operates at LOS “A” experience very little delay, while those using an intersection that 

operates at LOS “F” will experience intolerably long delays. The CBJ TIA guidelines note the minimum 

acceptable LOS for this project is LOS D.  

All intersection LOS evaluations used the peak 15-minute flow rate during the weekday AM and PM 

peak hours. Using the peak 15-minute flow rate ensures that this analysis is based on a reasonable 

worst-case scenario. For this reason, the analysis reflects conditions that are only likely to occur for 15 

minutes out of each average peak hour. The transportation system will likely operate under conditions 

better than those described in this report during all other time periods. 

Table 4 summarizes the LOS analysis for the existing study intersection under current weekday AM and 

PM peak hour traffic conditions. The Douglas Highway/Vista Drive intersection operates at a LOS A/B 

during the weekday AM and PM peak hours.  

Table 4. Douglas Highway/Vista Drive Existing Level of Service 

  
Year 

  
Condition 

  Douglas Highway Vista Drive 

Peak Hour Level of Service Level of Service Delay 

2013 
  

Current 
 

AM A B 12.8 

PM A B 11.4 

Traffic Crashes 

The crash history at the study intersection was reviewed to identify potential safety issues. DOTPF 

provided crash records from the study intersection for the most recent available five-year period, from 

January 1, 2006, through December 31, 2010. There was one vehicle crash in the study area during this 

period. It involved a single northbound vehicle turning left into Vista Drive from Douglas Highway.  

Table 5. Douglas Highway/Vista Drive Crash History 

Year 

Crash Type Crash Severity 

Total Angle Turning Rear End Overturn Backed Into Side Swipe Fence PDO* Injury 

2006 0 0 0 0 0 0 0 1 0 1 

* PDO = Property Damage Only 
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Intersection Sight Distance 

Figure 1160-8 of the DOTPF Pre-Construction Manual shows a minimum required intersection sight 

distance of 305 feet for the main roadway with a speed limit of 40 miles per hour (mph). The 

Douglas/Vista intersection sight distances were field measured with the north view exceeding 600 feet 

and the south view approaching 400 feet. Therefore, the Douglas Highway/Vista Drive intersection sight 

distance meets the design standards. The stop bar on Vista Drive is set back 15 feet from the near edge 

of the bike lane. During the field observation a majority of the vehicles on Vista Drive used the stop bar 

to stop and then pulled closer to Douglas Drive before entering it. It appears they creep out since the 

brush in the ROW area along the west side of Douglas Highway south of Vista Drive has grown to 

partially impede sight distance for the vehicles pulling out of Vista Drive making a left turn.  
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TRANSPORTATION IMPACT ANALYSIS 

The transportation impact analysis identifies how the study area’s transportation system will operate in 

the year the proposed development phases are expected to be fully built, years 2015 and 2016, and in 

the future project planning year 2036. Following is the basis for the traffic growth, the impacts of 

adding the development traffic and the intersection LOS analysis.  

TRAFFIC GROWTH  

The future traffic conditions during the weekday AM and PM peak hours were examined by developing 

the background traffic volumes (no development) including projected growth and then adding the 

development estimated traffic. 

The background weekday AM and PM peak hour traffic conditions were developed by applying the 

DOTPF recommended 0.5-percent annual growth rate to the existing traffic volumes to account for 

regional growth in the site vicinity for years 2013, 2015, 2016, and 2036. Table 6 represents this 

information. 
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Table 6. Background Traffic ADT Analysis (base + growth, no construction) 

AM Peak Hour 
 

Volume based upon growth 
 

100.0% 101.0% 101.5% 111.0% 

Direction Movement 
2013 

Current 
2015 2016 

2035 Project 
Year 

Douglas/Northbound 
  

Through 333 336 341 370 

Left 1 1 1 1 

Douglas/Southbound 
  

Through 271 274 275 301 

Right 1 1 1 1 

Vista/Eastbound 
  

Left 6 6 6 7 

Right 1 1 1 1 

PM Peak Hour 
 

Volume based upon growth 
  

100.0% 101.0% 101.5% 111.0% 

Direction Movement 
2013 

Current 
2015 2016 

2035 Project 
Year 

Douglas/Northbound 
  

Through 254 257 258 282 

Left 3 3 3 3 

Douglas/Southbound 
  

Through 375 379 381 416 

Right 8 8 8 9 

Vista/Eastbound 
  

Left 5 5 5 6 

Right 2 2 2 2 
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PROJECT TRAFFIC ESTIMATION 

The total traffic generated by the proposed development was estimated using ITE Trip Generation 

Manual, 9th Edition. Category 230 shows trip rates for Residential Condominium townhouses. The full 

build-out of 75 units would generate 33 vehicle trips in the AM peak hour. These trips were estimated 

using 0.44 trips per unit for the proposed 75 units. Similarly, the full build-out 75 units would generate 

39 vehicle trips in the PM peak hour. These trips were estimated using 0.52 trips per unit for 75 units. 

With some of the development focusing on low income housing, this trip rate is probably higher than 

what will be seen at full development as a portion of the residents will probably use other modes of 

travel including walking, bicycling, and busing on the Capital Transit system. As a conservative approach 

to this analysis, the trips were all assumed to be by vehicle. 

Table 7. VOA Vista Residential Condominium Development: Trip Generation Rates 

Time Period 
Vehicle Trips per Unit per 

Time Period # of Units Total Trips per Time Period 

Weekday 5.81 75 436 

AM Peak Hour of Douglas Highway 0.44 75 33 

PM Peak Hour of Douglas Highway 0.52 75 39 

Source: ITE Trip Generation, 9th Edition, Use Code 230 Residential Condominium Townhouse 

The site trip distribution pattern was derived after viewing the existing traffic patterns. In general, it 

assumes approximately 90% of the traffic exiting from Vista Drive to Douglas Highway would turn left 

toward downtown Juneau, with approximately 10% turning right going to downtown Douglas. Similarly, 

for traffic generated by the development returning to the site, it was assumed 90% would come from 

the downtown Juneau direction and 10% from downtown Douglas.  

Table 8. VOA Vista Residential Condominium Development: Peak Hour Trips 

Vista Drive AM Peak Hour Trips 

  
  

Units Peak Hour Trips 
Vista Drive Left Turns Vista Drive Right Turns 

90% 10% 

Phase 1 40 17.6 15.8 1.8 

Phase 2 35 15.4 13.9 1.5 

TOTAL 75 33.0 29.7 3.3 

Vista Drive PM Peak Hour Trips 

  
  Units 

Peak Hour Trips 
  

Douglas Southbound 
Right Turn 

Douglas Northbound Left 
Turn 

90% 10% 

Phase 1 40 20.8 18.7 2.1 

Phase 2 35 18.2 16.4 1.8 

TOTAL 75 39.0 35.1 3.9 
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FUTURE TRAFFIC VOLUMES WITH THE PROPOSED DEVELOPMENT 

The estimate of the future traffic volumes is the result of adding the background traffic volumes to the 

proposed development traffic volumes. For purposes of this analysis we developed future traffic 

volumes for the following conditions: 

1. Background: This condition represents the background traffic starting with the base year 2013 

and showing the background for 2015, 2016, and 2036. Table 9 shows these volumes. 

Table 9. Background Traffic Volumes 2013, 2015, 2016, 2036 (base + growth, no constructions) 

AM Peak Hour 

Growth Projection 100.0% 101.0% 101.5% 111.0% 

Direction Movement 
2013 

Current 2015 2016 
2035 Project 

Year 

Douglas/Northbound 
  

Through 333 336 341 370 

Left 1 1 1 1 

Douglas/Southbound 
  

Through 271 274 275 301 

Right 1 1 1 1 

Vista/Eastbound 
  

Left 6 6 6 7 

Right 1 1 1 1 

PM Peak Hour 

Growth Projection 100.0% 101.0% 101.5% 111.0% 

Direction Movement 
2013 

Current 2015 2016 
2035 Project 

Year 

Douglas/Northbound 
  

Through 254 257 258 282 

Left 3 3 3 3 

Douglas/Southbound 
  

Through 375 379 381 416 

Right 8 8 8 9 

Vista/Eastbound 
  

Left 5 5 5 6 

Right 2 2 2 2 
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2. Phase One 40-Unit Occupancy: This condition represents the traffic volumes comprised of the 

background volumes and the impacts of the Phase One 40 Occupancy. This is shown in Table 10. 

Table 10. Phase 1 Volumes for 2015, 2016, 2036 (40 Units) 

AM Peak Hour 

Volume based upon growth 100.0% 101.0% 101.0% 111.0% 

Direction Movement 
2013 

Current 
2015 

Background 
2015 Phase 1 

Occupancy 2035 Project Year 

Douglas/Northbound 
  

Through 333 336 336 370 

Left 1 1 1 1 

Douglas/Southbound 
  

Through 271 274 274 301 

Right 1 1 1 1 

Vista/Eastbound 
  

Left 6 6 22 23 

Right 1 1 3 3 

PM Peak Hour 

Volume based upon growth 100.0% 101.0% 101.0% 111.0% 

Direction Movement 
2013 

Current 
2015 

Background 
2015 Phase 1 

Occupancy 2035 Project Year 

Douglas/Northbound 
  

Through 254 257 257 282 

Left 3 3 3 3 

Douglas/Southbound 
  

Through 375 379 379 416 

Right 8 8 8 9 

Vista/Eastbound 
  

Left 5 5 5 6 

Right 2 2 2 2 
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3. Full Occupancy: This condition represents the traffic volumes comprised of the background 

volumes and the impacts of the completion of the Phase One and Phase Two efforts for a total 

of 75 units. This is shown in Table 11. 

Table 11. Phase 2 Volumes for 2015, 2016, 2036 (75 Units) 

AM Peak Hour 

Volume based upon growth 100.0% 101.0% 101.5% 111.0% 

Direction Movement 
2013 

Current 2015 Background 
2016 Phase 2 

Occupancy 2035 Project Year 

Douglas/Northbound 
  

Through 333 336 338 370 

Left 1 1 1 1 

Douglas/Southbound 
  

Through 271 274 275 301 

Right 1 1 1 1 

Vista/Eastbound 
  

Left 6 6 39 40 

Right 1 1 4 4 

PM Peak Hour 

Volume based upon growth 100.0% 101.0% 101.5% 111.0% 

Direction Movement 
2013 

Current 2015 Background 
2016 Phase 2 

Occupancy 2035 Project Year 

Douglas/Northbound 
  

Through 254 257 258 282 

Left 3 3 7 7 

Douglas/Southbound 
  

Through 375 379 381 416 

Right 8 8 43 44 

Vista/Eastbound 
  

Left 5 5 5 6 

Right 2 2 3 3 

 

LEVEL-OF-SERVICE ANALYSIS 

All intersection level-of-service evaluations used the peak 15-minute flow rate during the weekday AM 

and PM peak hours. Using the peak 15-minute flow rate ensures that this analysis is based on a 

reasonable worst-case scenario. For this reason, the analysis reflects conditions that are only likely to 

occur for 15 minutes out of each average peak hour. The transportation system will likely operate 

under conditions better than those described in this report during all other time periods. 

The weekday AM and PM peak-hour turning-movement volumes shown in Tables 9, 10, and 11 were 

used to conduct an operational analysis for the Douglas Highway and Vista Drive study intersection for 

the various conditions. Table 12 shows that for all conditions of Background Traffic or Background plus 

growth traffic, the study intersection achieves an acceptable level of service (A/B), achieving the TIA 

guidelines requiring better than the LOS designation of D.  
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Table 12. Douglas Highway/Vista Drive Level of Service 

Year Condition Peak Hour 

Douglas Highway Vista Drive 

Level of Service Level of Service Delay 

2013 
  

Current No Construction 
  

AM A B 12.8 

PM A B 11.4 

2015 
  

40 units total 
  

AM A B 13.3 

PM A B 11.4 

2016 
  

75 units Total  
  

AM A B 14.0 

PM A B 11.5 

2036 
  

No construction 
  

AM A B 13.7 

PM A B 11.9 

2036 
  

75 units total 
  

AM A B 14.8 

PM A B 11.9 

 

PEDESTRIAN AND BICYCLES 

The current and future Vista Drive pedestrian and bicycle users can access the bike lanes or pedestrian 

walkways along Douglas Highway. For pedestrian access from Vista Drive, they must cross Douglas 

Highway to reach the pedestrian walkway along its eastern side. This is very similar to the numerous 

other residential developments along the west side of Douglas Highway where pedestrians cross over 

to the developed pathway on the east side of the road. The bicycle users can also gain access to the 

Douglas Highway bike lanes from Vista Drive. Those bicyclists wishing to use the eastern bike lane 

would cross Douglas Highway like the numerous other cyclists originating from residential 

developments on the west side of Douglas Highway.  

The DOTPF has warrants and standards that deal with the installation of pedestrian crossing treatments 

based upon the site conditions, speeds, and the volume of pedestrians making the crossing. DOTPF is 

responsible for monitoring the roadways and determining what, if any, pedestrian crossing treatments 

are needed. For analysis purposes, it assumed that 15% of the new units would have a 

pedestrian/bicyclist during the peak hour, resulting in 11 pedestrians/bicyclists. This number falls below 

the DOTPF standards for pedestrian crossing treatments. As previously noted, the school staff stated 

students from this area will be bused to school when students begin to live in this area.   
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FINDINGS AND RECOMMENDATIONS 

FINDINGS 

The results of the traffic impact analysis indicate that the proposed VOA Vista Residential Condominium 

Development can be constructed while maintaining acceptable levels of service and safety. The 

proposed LOS for the project planning year of 2036 will still maintain the current LOS A on Douglas 

Highway and LOS B on Vista Drive. The project will have minor traffic impacts on the Douglas Highway 

and Vista Drive intersection. The current and future intersection volumes do not meet any of the 

MUTCD criteria for signalization or widening and therefore no improvements were identified.  

RECOMMENDATIONS 

Due to the low volumes from Vista Drive onto Douglas Highway, there is no need to widen to provide 

separated turn pockets; therefore, no improvements were identified. The extension of Vista Drive to 

the new development from the existing parking area will need proper signage to reduce traffic 

circulation confusion. The maintenance of Vista Drive has been mentioned as a concern during the 

winter months. This concern needs to be forwarded to the CBJ Street Maintenance for consideration. 

The Douglas Highway maintenance crew should insure the brush along the west side of the Douglas 

Highway ROW south of Vista Drive is eliminated so as to improve sight distance for vehicles entering 

Douglas Highway from Vista Drive. 
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9-19-13 AM Counts

Time 

Starting

Left Right  

Vehicles Peds Bikes Vehicles Peds Bikes Vehicles Peds Bikes Vehicles Peds Bikes Douglas Vista TOTAL Peak Hour

6:00 8 1 6 14 0 14

6:15 24 1 10 1 34 0 34

6:30 39 1 12 1 1 51 1 52

6:45 62 26 1 2 88 2 90

7:00 51 1 33 3 84 3 87

7:15 78 59 1 1 137 1 138

7:30 92 1 53 1 2 146 2 148 612

7:45 127 2 92 1 1 2 220 2 222

8:00 36 2 67 1 103 1 104

8:15 72 41 3 2 116 2 118

8:30 60 37 1 1 6 98 6 104

Peak Hour 333 4 0 1 0 0 271 0 2 1 1 0 6 0 606 6 612

TOTAL 982 11 1 38 2 0 671 1 5 6 2 0 26 0 1697 26 1723

AM peak hour from 7:15 AM to 8:15 AM = 612 vehicles (606 on Douglas Highway and 6 on Vista Drive)

Existing Douglas/Vista Drive Traffic Counts

Douglas Highway Vista Drive

Northbound Southbound Eastbound
Through Left Through Right

TOTAL VEHICLES

9-18-13 PM Counts

Time 

Starting

Left Right  

Vehicles Peds Bikes Vehicles Peds Bikes Vehicles Peds Bikes Vehicles Peds Bikes Douglas Vista TOTAL Peak Hour

3:45 53 1 67 1 3 123 0 123

4:00 59 65 1 125 0 125

4:15 66 1 77 1 3 1 146 1 147

4:30 54 1 100 1 1 156 1 157

4:45 52 2 1 80 2 2 2 135 2 137

5:00 70 2 104 1 2 178 0 178

5:15 57 0 110 2 1 169 1 170 647

5:30 67 1 1 1 83 2 1 1 153 2 155

5:45 60 1 78 2 3 1 140 4 144

Peak Hour 254 2 1 3 0 0 375 0 1 8 0 0 5 2 640 7 647

Total 792 6 4 8 0 0 1139 4 2 26 0 0 13 5 1965 18 1983

4:26 PM  School bus southbound dropped one student who walked up Vista Drive

PM peak hour from 5:00 PM to 6:00 PM = 647 vehicles (640 on Douglas Highway and 7 on Vista Drive)

Through Left

Northbound Southbound
Through Right

Douglas Highway

Eastbound

Douglas/Vista Drive Traffic Counts

Vista Drive

TOTAL VEHICLES



 

Appendix 2 Methods and Criteria 

 

  



VOA Vista Drive Residential housing Development TIA Project #13915 

   Kittelson & Associates, Inc. 

APPENDIX 2 LEVEL-OF-SERVICE CONCEPT 

Level of service (LOS) is a concept developed to quantify the degree of comfort (including such 

elements as travel time, number of stops, total amount of stopped delay, and impediments caused by 

other vehicles) afforded to drivers as they travel through an intersection or roadway segment. Six 

grades are used to denote the various level of service from “A” to “F”. 

UNSIGNALIZED INTERSECTIONS 

Unsignalized intersections include two-way stop-controlled (TWSC) and all-way stop-controlled (AWSC) 

intersections. The 2000 Highway Capacity Manual (HCM) provides models for estimating control delay 

at both TWSC and AWSC intersections. A qualitative description of the various service levels associated 

with an unsignalized intersection is presented in Table B1. A quantitative definition of level of service 

for unsignalized intersections is presented in Table B2. Using this definition, Level of Service “E” is 

generally considered to represent the minimum acceptable design standard. 

Table B1 Level-of-Service Criteria for Unsignalized Intersections 

Level of 
Service 

 
Average Delay per Vehicle to Minor Street 

A 

 Nearly all drivers find freedom of operation. 

 Very seldom is there more than one vehicle in queue. 

B 

 Some drivers begin to consider the delay an inconvenience. 

 Occasionally there is more than one vehicle in queue. 

C 

 Many times there is more than one vehicle in queue. 

 Most drivers feel restricted, but not objectionably so. 

D 

 Often there is more than one vehicle in queue. 

 Drivers feel quite restricted. 

E 

 Represents a condition in which the demand is near or equal to the probable maximum number of vehicles that can be 
accommodated by the movement.  

 There is almost always more than one vehicle in queue. 

 Drivers find the delays approaching intolerable levels. 

F 

 Forced flow. 

 Represents an intersection failure condition that is caused by geometric and/or operational constraints external to the 
intersection. 

Table B2  Level-of-Service Criteria for Unsignalized Intersections 

 

 

 

 

 

Level of 
Service Average Control Delay per Vehicle (Seconds) 

A <10.0 

B >10.0 and  15.0 

C >15.0 and  25.0 

D >25.0 and  35.0 

E >35.0 and  50.0 

F >50.0 
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It should be noted that the level-of-service criteria for unsignalized intersections are somewhat 

different than the criteria used for signalized intersections. The primary reason for this difference is that 

drivers expect different levels of performance from different kinds of transportation facilities. The 

expectation is that a signalized intersection is designed to carry higher traffic volumes than an 

unsignalized intersection. Additionally, there are a number of driver behavior considerations that 

combine to make delays at signalized intersections less galling than at unsignalized intersections. For 

example, drivers at signalized intersections are able to relax during the red interval, while drivers on the 

minor street approaches to TWSC intersections must remain attentive to the task of identifying 

acceptable gaps and vehicle conflicts. Also, there is often much more variability in the amount of delay 

experienced by individual drivers at unsignalized intersections than signalized intersections. For these 

reasons, it is considered that the control delay threshold for any given level of service is less for an 

unsignalized intersection than for a signalized intersection. While overall intersection level of service is 

calculated for AWSC intersections, level of service is only calculated for the minor approaches and the 

major street left turn movements at TWSC intersections. No delay is assumed to the major street 

through movements. For TWSC intersections, the overall intersection level of service remains 

undefined: level of service is only calculated for each minor street lane. 

In the performance evaluation of TWSC intersections, it is important to consider other measures of 

effectiveness (MOEs) in addition to delay, such as v/c ratios for individual movements, average queue 

lengths, and 95th-percentile queue lengths. By focusing on a single MOE for the worst movement only, 

such as delay for the minor-street left turn, users may make inappropriate traffic control decisions. The 

potential for making such inappropriate decisions is likely to be particularly pronounced when the HCM 

level-of-service thresholds are adopted as legal standards, as is the case in many public agencies.  



 

Appendix 3 Level-of-Service Worksheets  



TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JXB 

Agency/Co. Kittelson & Associates, Inc. 

Date Performed 9/24/2013 

Analysis Time Period AM Peak Hour 

Intersection Douglas Hwy/Vista Dr 

Jurisdiction

Analysis Year 2013 

Project Description     13915 

East/West Street:   Vista Dr North/South Street:   Douglas Hwy 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 1 333 271 1 

Peak-Hour Factor, PHF 0.69 0.69 1.00 1.00 0.69 0.69 

Hourly Flow Rate, HFR 
(veh/h)

1 482 0 0 392 1 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 6 0 1 

Peak-Hour Factor, PHF 0.69 0.69 0.69 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

8 0 1 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) -7 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 1 0 0 0 0 

Configuration LTR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LTR 

v (veh/h) 1 9 

C (m) (veh/h) 1177 472 

v/c 0.00 0.02 

95% queue length 0.00 0.06 

Control Delay (s/veh) 8.1 12.8 

LOS A B 

Approach Delay (s/veh) -- -- 12.8 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JXB 

Agency/Co. Kittelson & Associates, Inc. 

Date Performed 9/24/2013 

Analysis Time Period PM Peak Hour 

Intersection Douglas Hwy/Vista Dr 

Jurisdiction

Analysis Year 2013 

Project Description     13915 

East/West Street:   Vista Dr North/South Street:   Douglas Hwy 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 3 254 375 8 

Peak-Hour Factor, PHF 0.91 0.91 1.00 1.00 0.91 0.91 

Hourly Flow Rate, HFR 
(veh/h)

3 279 0 0 412 8 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 5 0 2 

Peak-Hour Factor, PHF 0.91 0.91 0.91 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

5 0 2 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) -7 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 1 0 0 0 0 

Configuration LTR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LTR 

v (veh/h) 3 7 

C (m) (veh/h) 1150 573 

v/c 0.00 0.01 

95% queue length 0.01 0.04 

Control Delay (s/veh) 8.1 11.4 

LOS A B 

Approach Delay (s/veh) -- -- 11.4 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JXB 

Agency/Co. Kittelson & Associates, Inc. 

Date Performed 9/24/2013 

Analysis Time Period AM Peak Hour 

Intersection Douglas Hwy/Vista Dr 

Jurisdiction

Analysis Year 2015, 40 Units 

Project Description     13915 

East/West Street:   Vista Dr North/South Street:   Douglas Hwy 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 1 336 274 1 

Peak-Hour Factor, PHF 0.69 0.69 1.00 1.00 0.69 0.69 

Hourly Flow Rate, HFR 
(veh/h)

1 486 0 0 397 1 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 22 0 3 

Peak-Hour Factor, PHF 0.69 0.69 0.69 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

31 0 4 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) -7 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 1 0 0 0 0 

Configuration LTR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LTR 

v (veh/h) 1 35 

C (m) (veh/h) 1172 468 

v/c 0.00 0.07 

95% queue length 0.00 0.24 

Control Delay (s/veh) 8.1 13.3 

LOS A B 

Approach Delay (s/veh) -- -- 13.3 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JXB 

Agency/Co. Kittelson & Associates, Inc. 

Date Performed 9/24/2013 

Analysis Time Period PM Peak Hour 

Intersection Douglas Hwy/Vista Dr 

Jurisdiction

Analysis Year 2015, 40 Units 

Project Description     13915 

East/West Street:   Vista Dr North/South Street:   Douglas Hwy 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 3 257 379 8 

Peak-Hour Factor, PHF 0.91 0.91 1.00 1.00 0.91 0.91 

Hourly Flow Rate, HFR 
(veh/h)

3 282 0 0 416 8 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 5 0 2 

Peak-Hour Factor, PHF 0.91 0.91 0.91 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

5 0 2 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) -7 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 1 0 0 0 0 

Configuration LTR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LTR 

v (veh/h) 3 7 

C (m) (veh/h) 1146 569 

v/c 0.00 0.01 

95% queue length 0.01 0.04 

Control Delay (s/veh) 8.1 11.4 

LOS A B 

Approach Delay (s/veh) -- -- 11.4 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JXB 

Agency/Co. Kittelson & Associates, Inc. 

Date Performed 9/24/2013 

Analysis Time Period AM Peak Hour 

Intersection Douglas Hwy/Vista Dr 

Jurisdiction

Analysis Year 2016, Phase 2 

Project Description     13915 

East/West Street:   Vista Dr North/South Street:   Douglas Hwy 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 1 341 278 1 

Peak-Hour Factor, PHF 0.69 0.69 1.00 1.00 0.69 0.69 

Hourly Flow Rate, HFR 
(veh/h)

1 494 0 0 402 1 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 36 0 4 

Peak-Hour Factor, PHF 0.69 0.69 0.69 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

52 0 5 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) -7 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 1 0 0 0 0 

Configuration LTR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LTR 

v (veh/h) 1 57 

C (m) (veh/h) 1167 458 

v/c 0.00 0.12 

95% queue length 0.00 0.42 

Control Delay (s/veh) 8.1 14.0 

LOS A B 

Approach Delay (s/veh) -- -- 14.0 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JXB 

Agency/Co. Kittelson & Associates, Inc. 

Date Performed 9/24/2013 

Analysis Time Period PM Peak Hour 

Intersection Douglas Hwy/Vista Dr 

Jurisdiction

Analysis Year 2016, Phase 2 

Project Description     13915 

East/West Street:   Vista Dr North/South Street:   Douglas Hwy 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 7 258 381 43 

Peak-Hour Factor, PHF 0.91 0.91 1.00 1.00 0.91 0.91 

Hourly Flow Rate, HFR 
(veh/h)

7 283 0 0 418 47 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 5 0 3 

Peak-Hour Factor, PHF 0.91 0.91 0.91 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

5 0 3 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) -7 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 1 0 0 0 0 

Configuration LTR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LTR 

v (veh/h) 7 8 

C (m) (veh/h) 1107 564 

v/c 0.01 0.01 

95% queue length 0.02 0.04 

Control Delay (s/veh) 8.3 11.5 

LOS A B 

Approach Delay (s/veh) -- -- 11.5 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JXB 

Agency/Co. Kittelson & Associates, Inc. 

Date Performed 9/24/2013 

Analysis Time Period AM Peak Hour 

Intersection Douglas Hwy/Vista Dr 

Jurisdiction

Analysis Year
2035, Background 
Conditions 

Project Description     13915 

East/West Street:   Vista Dr North/South Street:   Douglas Hwy 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 1 370 301 1 

Peak-Hour Factor, PHF 0.69 0.69 1.00 1.00 0.69 0.69 

Hourly Flow Rate, HFR 
(veh/h)

1 536 0 0 436 1 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 7 0 1 

Peak-Hour Factor, PHF 0.69 0.69 0.69 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

10 0 1 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) -7 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 1 0 0 0 0 

Configuration LTR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LTR 

v (veh/h) 1 11 

C (m) (veh/h) 1134 426 

v/c 0.00 0.03 

95% queue length 0.00 0.08 

Control Delay (s/veh) 8.2 13.7 

LOS A B 

Approach Delay (s/veh) -- -- 13.7 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JXB 

Agency/Co. Kittelson & Associates, Inc. 

Date Performed 9/24/2013 

Analysis Time Period PM Peak Hour 

Intersection Douglas Hwy/Vista Dr 

Jurisdiction

Analysis Year
2035, Background 
Conditions 

Project Description     13915 

East/West Street:   Vista Dr North/South Street:   Douglas Hwy 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 3 282 416 9 

Peak-Hour Factor, PHF 0.91 0.91 1.00 1.00 0.91 0.91 

Hourly Flow Rate, HFR 
(veh/h)

3 309 0 0 457 9 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 6 0 2 

Peak-Hour Factor, PHF 0.91 0.91 0.91 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

6 0 2 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) -7 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 1 0 0 0 0 

Configuration LTR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LTR 

v (veh/h) 3 8 

C (m) (veh/h) 1106 530 

v/c 0.00 0.02 

95% queue length 0.01 0.05 

Control Delay (s/veh) 8.3 11.9 

LOS A B 

Approach Delay (s/veh) -- -- 11.9 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JXB 

Agency/Co. Kittelson & Associates, Inc. 

Date Performed 9/24/2013 

Analysis Time Period AM Peak Hour 

Intersection Douglas Hwy/Vista Dr 

Jurisdiction

Analysis Year
2035, Total Traffic 
Conditions 

Project Description     13915 

East/West Street:   Vista Dr North/South Street:   Douglas Hwy 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 1 370 301 1 

Peak-Hour Factor, PHF 0.69 0.69 1.00 1.00 0.69 0.69 

Hourly Flow Rate, HFR 
(veh/h)

1 536 0 0 436 1 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 36 0 4 

Peak-Hour Factor, PHF 0.69 0.69 0.69 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

52 0 5 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) -7 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 1 0 0 0 0 

Configuration LTR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LTR 

v (veh/h) 1 57 

C (m) (veh/h) 1134 426 

v/c 0.00 0.13 

95% queue length 0.00 0.46 

Control Delay (s/veh) 8.2 14.8 

LOS A B 

Approach Delay (s/veh) -- -- 14.8 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JXB 

Agency/Co. Kittelson & Associates, Inc. 

Date Performed 9/24/2013 

Analysis Time Period PM Peak Hour 

Intersection Douglas Hwy/Vista Dr 

Jurisdiction

Analysis Year
2035, Total Traffic 
Conditions 

Project Description     13915 

East/West Street:   Vista Dr North/South Street:   Douglas Hwy 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 7 282 416 44 

Peak-Hour Factor, PHF 0.91 0.91 1.00 1.00 0.91 0.91 

Hourly Flow Rate, HFR 
(veh/h)

7 309 0 0 457 48 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 6 0 3 

Peak-Hour Factor, PHF 0.91 0.91 0.91 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

6 0 3 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) -7 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 1 0 0 0 0 

Configuration LTR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LTR 

v (veh/h) 7 9 

C (m) (veh/h) 1070 527 

v/c 0.01 0.02 

95% queue length 0.02 0.05 

Control Delay (s/veh) 8.4 11.9 

LOS A B 

Approach Delay (s/veh) -- -- 11.9 

Approach LOS -- -- B 
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