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1.0 INTRODUCTION 
This report updates the analyses and results of the Sterling Highway Traffic Analysis 
Study completed by HDR Alaska, Inc. in 2006 (HDR Study).  The purpose of this traffic 
study is to evaluate intersection and road segment alternatives in support of the Sterling 
Highway Milepost 45 to 60 Environmental Impact Statement for the Alaska Department 
of Transportation and Public Facilities (ADOT&PF). 
This study primarily focuses on estimating future traffic demand and evaluating the 
performance of intersections and highway segments related to the proposed 
alternatives.  The analysis presented in this report incorporates the most recently 
available Average Annual Daily Traffic (AADT) count data.  The construction year and 
design year have been updated to 2023 and 2043 respectively. 
1.1 PREVIOUS WORK 
1.1.1 STUDIES 
This study builds on work presented in: 

• Sterling Highway Traffic Summary Report, HDR Alaska, October 2006. 
• Sterling Highway Preliminary Engineering Memorandum, R&M Consultants, Inc., 

March 2006. 
• Sterling Highway Alaska Origin-Destination Study, Transformation Systems, Inc., 

September 2001. 
These studies established methodologies and assumptions used in this analysis. 
1.1.2 ALTERNATIVES 
The four alternatives analyzed in this study were identified in the Sterling Highway 
Preliminary Engineering Memorandum.  These alternatives include: 

• No-Build Alternative 
• Juneau Creek Alternative 

o Including North bypass of the Sterling Highway 
 Variants 1, 2, and 3 

• G-South Alternative 
o Including North bypass of the Sterling Highway 

• Cooper Creek Alternative 
o Including South bypass of the Sterling Highway 

• Juneau Creek Alternative without Schooner Bend Bridge 
o Including North bypass of the Sterling Highway, with Schooner Bend 

Bridge closed. 
Figures showing these alternatives are included as Appendix A. 
2.0 EXISTING CONDITIONS 
The portion of the Sterling Highway (CDS Route 110000) evaluated in this study is 
located between Quartz Creek Road and the east terminus of Skilak Lake Road in the 
vicinity of Cooper Landing.  The highway in this area is currently a two-lane highway 
classified as a Rural Principal Arterial - Interstate (FC 1).  It is characterized by tight 
curves, narrow lanes, areas without shoulders, and varying speed limits. 
2.1 TRAFFIC VOLUMES 
The most basic measure of traffic demand on a highway is the number of vehicles on 
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the roadway.  The volume of traffic on a roadway is defined as the average daily traffic 
(ADT) and/or the average annual daily traffic (AADT).  The ADOT&PF records traffic 
volume counts at various locations by either permanent traffic recorders (PTR) or tube 
counts.  Recorded counts are published as AADTs for individual links by ADOT&PF in 
the Annual Traffic Volume Report (ATVR).  This link data provides a basis for estimating 
future traffic demand.  
Historic traffic volume data from the PTR located at Cooper Landing was used to 
determine historic traffic growth and the design hourly volume (DHV).  The DHV is that 
part of the AADT that can be expected to be on the roadway during the highest volume 
(peak hour) of any given day.  The 100th highest hourly volume (100HV) was 
determined from guidelines provides by the American Association of State Highway and 
Transportation Officials (AASHTO) and by comparing a range of design hourly volumes 
from traffic volume data collected on the Sterling Highway.   
Based on a review of traffic data collected by the PTR at Cooper Landing, a DHV 
corresponding to the 100HV was determined to be 0.19 (approximately 20% of the 
AADT).  A DHV of 0.20 was used in this study.  Historic traffic volumes and PTR data 
used in this study can be found in Appendix B.  A summary of the 2012 100HV is shown 
in Table 1. 
Table 1. Sterling Highway 2012 Traffic Volumes 

Location Milepost AADT 

100th Highest 
Hourly Volume 

(Veh/Hour) 
Quartz Creek Road (Segment 6) 41 3033 607 
Cooper Creek (Segment 2-5) 50.5 2915 583 
Skilak Lake Road (Segment 1) 58 2810 562 

 
2.2 COMPOSITION OF TRAFFIC 
2.2.1 DIRECTIONAL DISTRIBUTION 
Most highways and roadways allow traffic to travel in two directions.  Traffic volumes 
established by applying the DHV are considered the total volume of traffic in both 
directions.  The directional distribution (DD) is the percent of the traffic volume traveling 
in either direction.  Continuous 24-hour count information collected in 2012 at Cooper 
Landing was used to calculate the directional distribution for this portion of the Sterling 
Highway.  The evaluation of the data resulted in an average DD of 55/45 (rounded to 
60/40).  This split is consistent with the AASHTO design recommendation for directional 
distribution.  A DD of 60/40 was used in this study.  Supporting data for the DD 
determination is included in Appendix B. 
2.2.2 COMPOSITION OF TRAFFIC 
Vehicles of different sizes and weights have different operating characteristics.  The 
FHWA has categorized vehicles into 13 classifications.  Vehicle classification counts 
were performed by ADOT&PF at milepoint 6.143 of the Sterling Highway in 2008.  The 
percent of trucks in the traffic stream are considered vehicles recorded in classes 4 
through 13.  This is also known as the percentage of commercial vehicles in the vehicle 
classification data.  This study assumed that the percent of recreational vehicles (RV) in 
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the traffic stream are those recorded in class 4 and 5 and the percent of trucks in the 
traffic stream are those recorded in classes 6 through 13.  Based on the classification 
counts, approximately 17% of the traffic is considered RVs and 7% is considered trucks.  
Supporting data used to determine the percent trucks is presented in Appendix B. 
3.0 FUTURE TRAFFIC CONDITIONS 
3.1 TRAFFIC GROWTH 
Estimates of future traffic demand were determined from a review of available historic 
traffic count data published in the Annual Traffic Volume Report (ATVR) for each year.  
Growth rates for three time periods were developed – 1992 to 2012 (20 year), 2002 to 
2012 (10 year), and 2007 to 2012 (5 year).  The three time periods provide long-term, 
mid-term, and short-term overviews of growth trends.  Growth rates for the three time 
periods were developed by evaluating historical traffic growth and performing a 
statistical regression analysis (called a linear trend line analysis) of the historical data. 
Table 2. Traffic Growth 

Segment Historical Growth Linear Trend Line Growth 
5 year 10 year 20 year 5 year 10 year 20 year 

Quartz Creek to 
Snug Harbor -4.30% -0.90% 0.04% -2.77% 

R2 = 0.47 
0.36% 

R2 = 0.03 
1.19% 

R2 = 0.43 
Snug Harbor to 

Russian River Campground -2.86% 0.24% 0.60% -1.81% 
R2 = 0.34 

0.23% 
R2 = 0.02 

1.03% 
R2 = 0.43 

Russian River Campground to 
Russian River Ferry Entrance 0.87% 1.88% 0.88% 1.90% 

R2 = 0.12 
3.73% 
R2 = 0.65 

1.41% 
R2 = 0.35 

Russian River Ferry Entrance 
to Skilak Lake Road (east) 0.06% -0.19% 1.15% 0.59% 

R2 = 0.20 
-0.25% 
R2 = 0.09 

1.01% 
R2 = 0.41 

 
Since the project will be applied over a long term, the long-term growth rates were used 
as the basis of determining the projected growth rate.  Based on the low R2 values 
computed for the four segments, variations in traffic volumes are random and do not 
follow a linear pattern of growth.  Based on the linear trend line growth the 20 year data 
contains the largest R2 values providing the most accurate data available.  The average 
20 year linear trend line growth rate is 1.16%. 
Based on a review of historic growth characteristics, growth over the next 20 years may 
likely be similar to what has occurred over the last 10-20 years.  In general, growth in 
the study area was positive in the long term.  The average historical growth rate for the 
past 10 years is approximately 0.26%.  The average historical growth rate for the past 
20 years is approximately 0.67%. 
Considering the 20 year historical growth and 20 year linear trend line growth related to 
destinations, a compound annual growth rate of 1.0% was determined for use in this 
study. 
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3.2 FUTURE TRAFFIC VOLUMES 
For purposes of this study, the design year has changed from 2035 to 2043.  As such, 
all future traffic volumes are projected to the year 2043.  Future traffic volumes were 
estimated by applying a compound annual growth rate of 1% to current traffic volumes.  
Estimated future traffic volumes are summarized in the following table. 
Table 3. 2043 Sterling Highway Traffic Volumes 

Location Milepost AADT 

100th Highest 
Hourly Volume 

(Veh/Hour) 
Quartz Creek Road (Segment 6) 41 4129 826 
Cooper Creek (Segments 2-5) 50.5 3969 794 
Skilak Lake Road (Segment 1) 58 3826 766 

 
Turning movement volumes published in the 2006 HDR Study provided the basis of 
turning movement volume estimates.  The 2006 HDR Study assumed a growth rate of 
3.0%.  The turning movement volumes were adjusted in this study to reflect an annual 
growth rate of 1.0% to the year 2043.  Projected future turning movement volumes at 
each intersection for each alternative can be found in Appendix C. 
4.0 2043 LEVEL OF SERVICE ANALYSIS 
4.1 INTERSECTION LEVEL OF SERVICE 
A level of service analysis was completed for the two-way stop controlled intersections 
related to each alternative.  This analysis identifies how intersections related to the 
proposed alternatives are anticipated to operate in 2043 under peak traffic conditions. 
4.1.1 METHODOLOGY 
The methodologies used to analyze the intersections follow procedures established in 
the 2000 Highway Capacity Manual (HCM), utilizing Highway Capacity Software 
(HCS+).  The two-way stop controlled analysis assumed that all intersections were 
unsignalized, minor approaches to alternative alignments were stop controlled, and 
approaches on the new alignments were not stop controlled (i.e. considered free 
movements).  In addition to the HCM analysis, an Intersection Capacity Utilization (ICU) 
analysis using Trafficware’s Synchro traffic analysis software was completed. 
The HCM analysis of two-way stop controlled intersections results in a LOS for 
individual movements.  This methodology provides a measure of the delay that 
motorists may experience.  The LOS is based on the calculated delay for those 
movements that have to stop or yield to through movements.  As such, the LOS does 
not represent the performance of the entire intersection.   
The ICU analysis method results in an LOS that represents overall intersection 
performance.  This methodology provides a measure of how much capacity is available 
to handle traffic fluctuations at a particular intersection.  The ICU LOS considers all 
approach movements but does not predict delay.  As such ICU should not be confused 
with the HCM LOS and delay. 
4.1.2 LEVEL OF SERVICE ANALYSIS 
The following sections summarize the results of the LOS analysis for individual 
alternatives.  A summary of the LOS results for all alternatives are presented in Tables 
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10 and 11 at the end of section 4.1.  Worksheets used to determine the HCM LOS and 
the ICU LOS are included in Appendix D and E respectively.  The reported HCM LOS 
and delay indicates the poorest operating movement or approach at that intersection. 
The ICU indicates the LOS and percent capacity utilization for the entire intersection. 

 No Build Alternative 
The No Build Alternative maintains the existing lane configurations for all intersections.  
All intersection movements are expected to operate at an acceptable LOS. 
Table 4. 2043 No Build Alternative Intersection LOS 

Intersection Level of Service Average Control 
Delay 

Critical 
Lane 

Movement 
(HCM) East/West Street North/South Street HCM ICU HCM ICU% 

Sterling Highway Bean Creek Road C A 17.6 39.3 SBLR 

Bean Creek Road Sterling Highway B A 12.0 44.5 EBLT 

Sterling Highway Snug Harbor Road B A 14.1 38.3 NBLR 

Sterling Highway Kenai River B A 12.1 42.4 SBLR 

Sterling Highway Hamilton Place B A 10.0 42.1 SBLTR 

 
Based on the ICU analysis, all intersections are anticipated to operate with reserve 
capacity in 2043. 
Analysis worksheets are included as Appendix D and E. 

 Juneau Creek and G-South Alternatives 
The intersections connecting the new Sterling Highway alignment and the old Sterling 
Highway alignment for each alternative are expected to operate at acceptable levels of 
service.  All intersection movements are expected to operate at an acceptable LOS. 
The Lane Configurations evaluated for this alternative are summarized in Table 5. 
Table 5. Juneau Creek, G-South, and Variant Alternatives Intersection Lane Configurations 

East/West Approach North/South Approach 

Street EB WB Street NB SB 

Sterling Highway T / R T / L Old Sterling Highway L / R   

Sterling Highway TL TR Bean Creek Road   LR 

Bean Creek Road RL   Sterling Highway LT TR 

Sterling Highway TR TL Snug Harbor Road LR   

Sterling Highway TL TR Kenai River   LR 

Sterling Highway LTR LTR Hamilton Place LTR LTR 

Sterling Highway TR TL Sportsman's Access LR   

Sterling Highway T / R T / L Old Sterling Highway LR   
Sterling Highway 

Variant T / L T / R Old Sterling Highway   LR 
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The Juneau Creek Variants provide alternative intersection configurations to connect 
the old and new Sterling Highway alignments at the west end of the project.  The 
intersection configuration Variants 1 and 3 loop the old Sterling Highway under the new 
Sterling Highway and connect with southbound traffic turning onto the New Sterling 
Highway.  Under each variant alternative, the intersection movements are expected to 
operate at an acceptable LOS. 
Table 6. 2043 Juneau Creek, G-South, and Variant Alternatives Intersection LOS 

Intersection Level of Service Average Control 
Delay 

Critical 
Lane 

Movement 
(HCM) 

East/West Street North/South Street HCM ICU HCM ICU% 
Sterling Highway Old Sterling Highway C A 16.9 38.3 NBL 
Sterling Highway Bean Creek Road B A 10.3 17.9 SBLR 
Bean Creek Road Sterling Highway A A 9.4 23.2 EBLT 
Sterling Highway Snug Harbor Road A A 9.7 20.7 NBLR 
Sterling Highway Kenai River A A 9.5 22.7 SBLR 
Sterling Highway Hamilton Place A A 9.0 22.7 SBLTR 
Sterling Highway Sportsman's Access A   10.0   NBLR 
Sterling Highway Old Sterling Highway B A 14.9 30.9 NBLR 
Sterling Highway 

Variant Old Sterling Highway B A 12.9 33.5 SBLR 
 
Based on the ICU analysis, the intersections related to this alternative are expected to 
operate with reserve capacity. 
Analysis worksheets are included as Appendix D and E. 

 Cooper Creek Alternative 
All Cooper Creek alternative intersection movements are expected to operate at an 
acceptable LOS. 
The Lane Configurations evaluated for this alternative are summarized in Table 7. 
Table 7. Cooper Creek Alternative Intersection Lane Configurations 

East/West Approach North/South Approach 

Street EB WB Street NB SB 

Bean Creek Road L / R   Sterling Highway LT TR 

Snug Harbor Road LT / R LT / R Sterling Highway L / T / R L / T / R 

Sterling Highway TL TR Kenai River   LR 

Sterling Highway LTR LTR Hamilton Place LTR LTR 

Sterling Highway T / L T / R Old Sterling Highway   LR 
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Table 8. 2043 Cooper Creek Alternative Intersection LOS 
Intersection Level of Service Average Control 

Delay 
Critical 
Lane 

Movement 
(HCM) 

East/West Street North/South Street HCM ICU HCM ICU% 
Bean Creek Road New Sterling Highway C A 18.0 43.3 EBL 
Sterling Highway Snug Harbor Road C A 23.7 40.6 EBLT 
Sterling Highway Kenai River A A 9.5 22.7 SBLR 
Sterling Highway Hamilton Place A A 9.0 22.7 SBLTR 
Sterling Highway Old Sterling Highway B A 12.9 33.5 SBLR 

 
Based on the ICU analysis, the intersections related to this alternative are expected to 
operate with reserve capacity. 
Analysis worksheets are included as Appendix D and E. 

 Juneau Creek Alternative without Schooner Bend Bridge 
The intersections connecting the new Sterling Highway alignment and the old Sterling 
Highway alignment are anticipated to operate at acceptable levels of service.  All 
intersection movements all are anticipated to operate at LOS C or better.  The lane 
configurations evaluated for this alternative is the same as the Juneau Creek Alternative 
summarized in Table 5. 
Table 9. 2043 Juneau Creek Alternative Without Bridge Intersection LOS 

Intersection Level of Service Average Control 
Delay 

Critical 
Lane 

Movement 
(HCM) 

East/West Street North/South Street HCM ICU HCM ICU% 
Sterling Highway Old Sterling Highway C A 20.0 38.8 NBL 
Sterling Highway Bean Creek Road B A 11.5 20.2 SBLR 
Bean Creek Road Sterling Highway B A 10.5 19.3 EBLT 

Sterling Highway Snug Harbor Road A A 9.5 29.0 NBLR 
Sterling Highway Kenai River B A 10.5 18.4 SBLR 
Sterling Highway Hamilton Place B A 10.2 23.2 SBLTR 
Sterling Highway Old Sterling Highway B A 14.7 35.5 NBLR 

 
Based on the ICU analysis, all intersections are anticipated to operate with reserve 
capacity in 2043. 
Analysis worksheets are included as Appendix D and E. 
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4.2 ROADWAY SEGMENT ANALYSIS 
A level of service analysis was completed for the two lane highway segments related to 
each alternative.  This analysis identifies how the highway segments related to the 
proposed alternatives are anticipated to operate in 2043 under peak traffic conditions. 
4.2.1 METHODOLOGY & ASSUMPTIONS 
A two lane highway level of service analysis was completed for each alternative.  The 
analysis evaluated individual segments within the proposed alternative corridor.  The 
methodologies used to analyze the segments follow procedures established in the HCM 
using HCS+. 
Traffic volumes projected for 2043 were used to analyze each segment.  Based on the 
HDR Study, the Juneau Creek, G-South, and Cooper Creek Alternatives assumed that 
approximately 70 percent of the Sterling Highway traffic is anticipated to use the new 
alignment and 30 percent is anticipated to continue using the existing corridor.  The 
Juneau Creek Alternative without Schooner Bend Bridge assumed that approximately 
80 percent of Sterling Highway traffic is anticipated to use the new alignment and 20 
percent is anticipated to continue to use the existing corridor.  Additionally, the two-lane 
highway analysis incorporates climbing and passing lanes for all build alternatives. 
4.2.2 LEVEL OF SERVICE ANALYSIS 
The following sections summarize the results of the two lane highway LOS analysis for 
individual alternatives.  A summary of the LOS results for all alternatives are presented 
in Tables 19 and 20 at the end of Section 4.2.  Analysis worksheets used to determine 
the Segment LOS are included as Appendix F. 

 No Build Alternative 
The No Build Alternative maintains the existing Sterling Highway alignment and lane 
configurations.  As shown in the table below, all segments are anticipated to operate at 
LOS D in 2043. 
Table 12. 2043 No Build Alternative Two Lane Highway LOS  

Segment AADT 100th Highest Hourly Volume (veh/hour) LOS (EB/WB) 
1 3826 766 D/D 

2, 3, 4, & 5 3969 794 D/D 
6 4129 826 D/D 

 Juneau Creek Alternative 
The Juneau Creek alternative consists of a two lane highway with climbing and passing 
lanes.  Passing lanes are provided in each direction of Segment 1.  Climbing lanes are 
provided in the eastbound direction for Segment 2.  In the westbound direction, climbing 
lanes are provided on Segments 3, 4, 5 and 6.  Each segment of the Juneau Creek 
alternative is expected to operate at acceptable level of service in 2043. 
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Table 13. 2043 Juneau Creek Alternative Two Lane Highway LOS 

Segment AADT 100th Highest Hourly Volume (veh/hour) LOS (EB/WB) 
1 3830 766 D/C 
2 

2779 556 

C/C 
3 C/C 
4 C/B 
5 C/B 
6 4130 826 D/C 

 
The Juneau Creek Variants incorporate alternate routes along segment 2. For all 
variants, Segment 2 is expected to operate at LOS C in both eastbound and westbound 
lanes. 

 G-South Alternative 
The G-South alternative consists of a two lane highway with climbing and passing 
lanes.  Passing lanes are provided in each direction of Segments 1 and 2.  Climbing 
lanes are provided in the eastbound direction for Segments 3 and 4.  In the westbound 
direction, climbing lanes are provided on Segments 5 and 6.  Each segment of the 
Juneau Creek alternative is expected to operate at acceptable level of service in 2043. 
Table 14. 2043 G South Alternative Two Lane Highway LOS 

Segment AADT 100th Highest Hourly Volume (veh/hour) LOS (EB/WB) 
1 3830 766 D/C 
2 3970 794 D/C 

3, 4, & 5 2779 556 C/B 
6 4130 826 D/C 

 Cooper Creek Alternative 
The Cooper Creek alternative consists of a two lane highway with climbing and passing 
lanes.  Passing lanes are provided in each direction of Segments 1 and 2.  Climbing 
lanes are provided in the eastbound direction for Segments 3 and 6.  In the westbound 
direction, climbing lanes are provided on Segments 4 and 6.  Each segment of the 
Juneau Creek alternative is expected to operate at acceptable level of service in 2043. 
Table 15. 2043 Cooper Creek Alternative Two Lane Highway LOS 

Segment AADT 100th Highest Hourly Volume (veh/hour) LOS (EB/WB) 
1 3830 766 D/C 
2 3970 794 D/C 

3 & 4 2779 556 C/C 
5 3970 794 D/C 
6 4130 826 D/C 

 Juneau Creek Alternative without Schooner Bend Bridge 
This Juneau Creek alternative consists of a two lane highway with climbing and passing 
lanes.  Passing lanes are provided in each direction of Segment 1 and in the eastbound 
direction of Segment 4.  Climbing lanes are provided in the eastbound direction for 
Segment 2.  In the westbound direction, climbing lanes are provided on Segments 3, 4, 
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5 and 6.  Each segment of the Juneau Creek alternative is expected to operate at 
acceptable level of service in 2043. 
Table 16. 2043 Juneau Creek Without Bridge Alternative Two Lane Highway LOS 

Segment AADT 100th Highest Hourly Volume (veh/hour) LOS (EB/WB) 
1 3830 766 D/C 
2 

3176 635 

B/C 
3 C/C 
4 C/B 
5 C/B 
6 4130 826 D/C 

 

 Existing Sterling Highway 
Each alternative assumes that a portion of the traffic will continue using the existing 
Sterling Highway alignment.  Based on the assumed distribution of traffic for the Juneau 
Creek, G-South, and Cooper Creek alternatives the existing Sterling Highway is 
expected to operate at acceptable level of service in 2043.  
Table 17. 2043 Old Sterling Highway Two Lane Highway LOS 

Segment AADT 100th Highest Hourly Volume (veh/hour) LOS (EB/WB) 
1* 3830 766 D/C 

2, 3, 4, & 5 1191 238 C/A 
6* 4130 826 D/C 

*Segment with the same layout as the respective alternative analysis. 
Based on the assumed distribution of traffic for the Juneau Creek without Schooner 
Bend Bridge the existing Sterling Highway is expected to operate at acceptable level of 
service in 2043. 
Table 18. 2043 Juneau Creek Without Bridge Alternative Two Lane Highway LOS (20%) – no bridge 

Segment AADT 100th Highest Hourly Volume (veh/hour) LOS (EB/WB) 
1* 3830 766 D/C 
2 

794 159 

A/A 
3 C/A 
4 C/A 
5 C/A 
6* 4130 826 D/C 

*Segment with the same layout as the respective alternative analysis. 

4.2.3 SEGMENT 6 PASSING LANE 
As shown in the tables above, the eastbound direction of Segment 6 operates at a LOS 
D for all the build alternatives.  The eastbound direction of Segment 6 borders on LOS 
E.  Including a passing lane in the eastbound direction of Segment 6 could provide a 
more desirable level of service.  Since passing and climbing lanes are provided on the 
adjacent segments, the addition of a passing lane may not provide a substantial benefit 
to the project.  An evaluation of the impacts (environmental, cost, etc.) related to a 
passing lane should be completed. 
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4.2.4 DIRECTIONAL IMPACT SUMMARY 
A Directional Impact analysis was completed to determine the percent of LOS for each 
Alternative.  This summary shows the impact of each alternative’s segments in relation 
to the entire alignment length.  The Impact Summary emphasizes the percentage of 
roadway at LOS D or worse and LOS E or worse.  The Directional Impact Summary is 
presented in Table 21. 
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Table 21A. Directional Impact Summary

2043

Segment Direction % Length LOS % Length LOS % Length LOS % Length LOS % Length LOS % Length LOS % Length LOS % Length LOS % Length LOS

1 EB 12.0 3 C 12.0 3 D 9.3 2.8 D 10.2 2.8 D 9.8 2.8 D 9.8 2.8 D 10.5 2.8 D 10.9 2.8 D 10.5 2.8 D

WB 12.0 3 C 12.0 3 D 9.3 2.8 C 10.2 2.8 C 9.8 2.8 C 9.8 2.8 C 10.5 2.8 C 10.9 2.8 C 10.5 2.8 C

2 EB 12.0 3 D 12.0 3 D 14.9 4.5 D 16.4 4.5 D 14.0 4 B 14.0 4 C 11.3 3 C 9.8 2.5 C 11.3 3 C

WB 12.0 3 D 12.0 3 D 14.9 4.5 C 16.4 4.5 C 14.0 4 C 14.0 4 C 11.3 3 C 9.8 2.5 C 11.3 3 C

3 EB 8.0 2 D 8.0 2 D 3.6 1.1 C 3.6 1 C 10.5 3 C 10.5 3 C 11.3 3 C 11.7 3 C 11.3 3 C

WB 8.0 2 D 8.0 2 D 3.6 1.1 B 3.6 1 C 10.5 3 C 10.5 3 C 11.3 3 C 11.7 3 C 11.3 3 C

4 EB 6.0 1.5 D 6.0 1.5 D 11.6 3.5 C 7.3 2 C 4.5 1.3 C 4.5 1.3 C 4.9 1.3 C 5.1 1.3 C 4.9 1.3 C

WB 6.0 1.5 D 6.0 1.5 D 11.6 3.5 B 7.3 2 C 4.5 1.3 B 4.5 1.3 B 4.9 1.3 B 5.1 1.3 B 4.9 1.3 B

5 EB 4.0 1 D 4.0 1 D 4.0 1.2 C 5.1 1.4 D 4.2 1.2 C 4.2 1.2 C 4.5 1.2 C 4.7 1.2 C 4.5 1.2 C

WB 4.0 1 D 4.0 1 D 4.0 1.2 B 5.1 1.4 C 4.2 1.2 B 4.2 1.2 B 4.5 1.2 B 4.7 1.2 B 4.5 1.2 B

6 EB 8.0 2 D 8.0 2 D 6.6 2 D 7.3 2 D 7.0 2 D 7.0 2 D 7.5 2 D 7.8 2 D 7.5 2 D

WB 8.0 2 D 8.0 2 D 6.6 2 C 7.3 2 C 7.0 2 C 7.0 2 C 7.5 2 C 7.8 2 C 7.5 2 C

Total Length 100.0 25 100.0 25 100.0 30.2 100.0 27.4 100.0 28.6 100.0 28.6 100.0 26.6 100.0 25.6 100.0 26.6

Table 21B. Directional Impact Summary - Peak Direction of Travel

2043

Segment % Length LOS % Length LOS % Length LOS % Length LOS % Length LOS % Length LOS % Length LOS % Length LOS % Length LOS

1 24.0 3 C 24.0 3 D 18.5 2.8 D 20.4 2.8 D 19.6 2.8 D 19.6 2.8 D 21.1 2.8 D 21.9 2.8 D 21.1 2.8 D

2 24.0 3 D 24.0 3 D 29.8 4.5 D 32.8 4.5 D 28.0 4 C 28.0 4 C 22.6 3 C 19.5 2.5 C 22.6 3 C

3 16.0 2 D 16.0 2 D 7.3 1.1 C 7.3 1 C 21.0 3 C 21.0 3 C 22.6 3 C 23.4 3 C 22.6 3 C

4 12.0 1.5 D 12.0 1.5 D 23.2 3.5 C 14.6 2 C 9.1 1.3 C 9.1 1.3 C 9.8 1.3 C 10.2 1.3 C 9.8 1.3 C

5 8.0 1 D 8.0 1 D 7.9 1.2 C 10.2 1.4 D 8.4 1.2 C 8.4 1.2 C 9.0 1.2 C 9.4 1.2 C 9.0 1.2 C

6 16.0 2 D 16.0 2 D 13.2 2 D 14.6 2 D 14.0 2 D 14.0 2 D 15.0 2 D 15.6 2 D 15.0 2 D

Total 100.0 12.5 100.0 12.5 100.0 15.1 100.0 13.7 100.0 14.3 100.0 14.3 100.0 13.3 100.0 12.8 100.0 13.3

Table 21C. Impact Summary

2043

12.5 12.5 15.1 13.7 14.3 14.3 13.3 12.8 13.3

76 100.0 61.6 78.1 33.6 33.6 36.1 37.5 36.1

0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 21D. Percent Level of Service

Total %  LOS B*

Total %  LOS C* 24.0 38.4 21.9 66.4 66.4 63.9 62.5 63.9

Total %  LOS D* 76.0 100.0 61.6 78.1 33.6 33.6 36.1 37.5 36.1

Total %  LOS E*

Total %  LOS F*

Variant 1 Variant 2 Variant 3

* Based on peak direction of Travel

Juneau Creek Juneau Creek Juneau Creek

Existing 2012 No-Build G-South Cooper Creek  Without Bridge Juneau Creek

Juneau Creek

* Based on peak direction of Travel

2043

Variant 1 Variant 2 Variant 3

Segment Length (miles)

Percent of Alternative at Level of Service (LOS) D or Worse*

 Without Bridge Juneau Creek

Percent of Alternative at LOS E or Worse*

Existing 2012 No-Build G-South Cooper Creek

Variant 1 Variant 2 Variant 3

Juneau Creek Juneau Creek Juneau Creek Juneau Creek

Juneau CreekExisting 2012 No-Build G-South Cooper Creek  Without Bridge

Juneau Creek Variant 1 Variant 2 Variant 3

Juneau Creek Juneau Creek Juneau Creek Juneau Creek

Existing 2012 No-Build G-South Cooper Creek  Without Bridge

Juneau Creek Juneau Creek Juneau Creek Juneau Creek

Anchorage, Alaska

Final 16
Lounsbury Associates, Inc.

February 2014
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Traffic Growth Summary

110000 Sterling Highway MP 45 to 60, Quartz Creek Road to Skilak Lake Road East
ANNUAL AVERAGE DAILY TRAFFIC

CDS MILE DESCRIPTION 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

8.11 - 11.14 Quartz Creek Rd. to Snug Harbor Rd. 3006 3100 3100 2745 2300 2800 3223 3220 2928 3131 3320 3360 3410 3410 3029 3778 3490 3714 3690 3580 3033
11.14 - 15.67 Snug Harbor Rd. to Russian River Campground Rd. 2900 3150 3124 3100 2638 2475 2668 3029 2950 3050 3194 3240 3290 3461 3360 3780 3212 3410 3390 3345 3270
15.67 - 17.67 Russian River Campground Rd. to Russian River Ferry Entrance 2900 3150 3120 3100 2500 2500 2695 2690 2620 2710 2870 2668 2710 2710 3219 3310 3060 4079 3804 3690 3456
17.67 - 21.71 Russian River Ferry Entrance to Skilak Lake Rd. (East) 2500 2959 3000 3000 2367 2334 2740 2751 2680 2770 3200 3260 3280 3113 3040 3130 2981 3180 3180 3178 3140

6.14 Cooper Landing PTR 2917 3042 3082 3132 3124 3036 3120 2880 3055 3037 2947 2915

HISTORIC GROWTH RATES (Based on Linear Trend Line) HISTORIC GROWTH RATES (Based on Beginning Year and Ending Year)
TREND LINE VOLUME GROWTH RATES BEGIN BEGIN END END GROWTH

MILE DESCRIPTION EQUATION R2 2007 2012 2007 - 2012 MILE DESCRIPTION YEAR VOLUME YEAR VOLUME RATE

8.11 - 11.14 Quartz Creek Rd. to Snug Harbor Rd. y = -99.4x + 3895.4 0.47 3796 3299 -2.77% 8.11 - 11.14 Quartz Creek Rd. to Snug Harbor Rd. 2007 3778 2012 3033 -4.30%
11.14 - 15.67 Snug Harbor Rd. to Russian River Campground Rd. y = -62.03x + 3618.27 0.34 3556 3246 -1.81% 11.14 - 15.67 Snug Harbor Rd. to Russian River Campground Rd. 2007 3780 2012 3270 -2.86%
15.67 - 17.67 Russian River Campground Rd. to Russian River Ferry Entrance y = 67x + 3332 0.12 3399 3734 1.90% 15.67 - 17.67 Russian River Campground Rd. to Russian River Ferry Entrance 2007 3310 2012 3456 0.87%
17.67 - 21.71 Russian River Ferry Entrance to Skilak Lake Rd. (East) y = 18.31x + 3067.4 0.2 3086 3177 0.59% 17.67 - 21.71 Russian River Ferry Entrance to Skilak Lake Rd. (East) 2007 3130 2012 3140 0.06%

6.14 Cooper Landing PTR y = -24.06x + 3076.53 0.24 3052 2932 -0.80% 6.14 Cooper Landing PTR 2007 3120 2012 2915 -1.35%

THIS SHEET PROVIDES A BASIS OF COMPARISON BETWEEN  GROWTH RATES CALCULATED BY A LINEAR TREND LINE AND GROWTH RATES CALCULATED FROM THE BEGINNING AND ENDING YEARS' DATA.   A GRAPHICAL REPRESENTATION OF THE 
TWO GROWTH RATE CALCULATIONS IS SHOWN IN THE GRAPH .  GENERAL OBSERVATIONS REGARDING THE TWO ANALYSIS METHODS ARE GIVEN BELOW.
GROWTH RATES LISTED ARE FOR YEARS THAT DATA IS AVAILABLE.  IF ADDITIONAL INFORMATION IS NEEDED, PLEASE CONTATCT THE HIGHWAY DATA SECTION.

LINEAR TREND LINE ANALYSIS:  A linear trend line analysis attempts to find a linear relationship among a given set of data.  The equations given on this sheet are for the line that most closely fits the data.

HISTORICAL ANALYSIS:  The historical analysis evaluates the change in data between two specified years.  An annual compound growth rate calculation is applied to determine the growth rate from one year to another.

y = -99.40x + 3895.40
R² = 0.47

y = -62.03x + 3,618.27
R² = 0.34

y = 67.00x + 3,332.00
R² = 0.12

y = 18.31x + 3,067.40
R² = 0.20
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Traffic Growth Summary

110000 Sterling Highway MP 45 to 60, Quartz Creek Road to Skilak Lake Road East
ANNUAL AVERAGE DAILY TRAFFIC

MILE DESCRIPTION 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

8.11 - 11.14 Quartz Creek Rd. to Snug Harbor Rd. 3006 3100 3100 2745 2300 2800 3223 3220 2928 3131 3320 3360 3410 3410 3029 3778 3490 3714 3690 3580 3033
11.14 - 15.67 Snug Harbor Rd. to Russian River Campground Rd. 2900 3150 3124 3100 2638 2475 2668 3029 2950 3050 3194 3240 3290 3461 3360 3780 3212 3410 3390 3345 3270
15.67 - 17.67 Russian River Campground Rd. to Russian River Ferry Entrance 2900 3150 3120 3100 2500 2500 2695 2690 2620 2710 2870 2668 2710 2710 3219 3310 3060 4079 3804 3690 3456
17.67 - 21.71 Russian River Ferry Entrance to Skilak Lake Rd. (East) 2500 2959 3000 3000 2367 2334 2740 2751 2680 2770 3200 3260 3280 3113 3040 3130 2981 3180 3180 3178 3140

HISTORIC GROWTH RATES (Based on Linear Trend Line) HISTORIC GROWTH RATES (Based on Beginning Year and Ending Year)
TREND LINE VOLUME GROWTH RATES BEGIN BEGIN END END GROWTH

MILE DESCRIPTION EQUATION R2 2002 2012 2002 - 2012 MILE DESCRIPTION YEAR VOLUME YEAR VOLUME RATE

8.11 - 11.14 Quartz Creek Rd. to Snug Harbor Rd. y = 12.31x + 3363.78 0.03 3376 3499 0.36% 8.11 - 11.14 Quartz Creek Rd. to Snug Harbor Rd. 2002 3320 2012 3033 -0.90%
11.14 - 15.67 Snug Harbor Rd. to Russian River Campground Rd. y = 7.73x + 3312.91 0.02 3321 3398 0.23% 11.14 - 15.67 Snug Harbor Rd. to Russian River Campground Rd. 2002 3194 2012 3270 0.24%
15.67 - 17.67 Russian River Campground Rd. to Russian River Ferry Entrance y = 117.08x + 2531.69 0.65 2649 3820 3.73% 15.67 - 17.67 Russian River Campground Rd. to Russian River Ferry Entrance 2002 2870 2012 3456 1.88%
17.67 - 21.71 Russian River Ferry Entrance to Skilak Lake Rd. (East) y = -7.75x + 3199.44 0.09 3192 3114 -0.25% 17.67 - 21.71 Russian River Ferry Entrance to Skilak Lake Rd. (East) 2002 3200 2012 3140 -0.19%

THIS SHEET PROVIDES A BASIS OF COMPARISON BETWEEN  GROWTH RATES CALCULATED BY A LINEAR TREND LINE AND GROWTH RATES CALCULATED FROM THE BEGINNING AND ENDING YEARS' DATA.   A GRAPHICAL REPRESENTATION OF THE 
TWO GROWTH RATE CALCULATIONS IS SHOWN IN THE GRAPH .  GENERAL OBSERVATIONS REGARDING THE TWO ANALYSIS METHODS ARE GIVEN BELOW.
GROWTH RATES LISTED ARE FOR YEARS THAT DATA IS AVAILABLE.  IF ADDITIONAL INFORMATION IS NEEDED, PLEASE CONTATCT THE HIGHWAY DATA SECTION.

LINEAR TREND LINE ANALYSIS:  A linear trend line analysis attempts to find a linear relationship among a given set of data.  The equations given on this sheet are for the line that most closely fits the data.

HISTORICAL ANALYSIS:  The historical analysis evaluates the change in data between two specified years.  An annual compound growth rate calculation is applied to determine the growth rate from one year to another.

y = 12.31x + 3,363.78
R² = 0.03

y = 7.73x + 3,312.91
R² = 0.02

y = 117.08x + 2,531.69
R² = 0.65

y = -7.75x + 3,199.44
R² = 0.09
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Traffic Growth Summary

110000 Sterling Highway MP 45 to 60, Quartz Creek Road to Skilak Lake Road East
ANNUAL AVERAGE DAILY TRAFFIC

MILE DESCRIPTION 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

8.11 - 11.14 Quartz Creek Rd. to Snug Harbor Rd. 3006 3100 3100 2745 2300 2800 3223 3220 2928 3131 3320 3360 3410 3410 3029 3778 3490 3714 3690 3580 3033
11.14 - 15.67 Snug Harbor Rd. to Russian River Campground Rd. 2900 3150 3124 3100 2638 2475 2668 3029 2950 3050 3194 3240 3290 3461 3360 3780 3212 3410 3390 3345 3270
15.67 - 17.67 Russian River Campground Rd. to Russian River Ferry Entrance 2900 3150 3120 3100 2500 2500 2695 2690 2620 2710 2870 2668 2710 2710 3219 3310 3060 4079 3804 3690 3456
17.67 - 21.71 Russian River Ferry Entrance to Skilak Lake Rd. (East) 2500 2959 3000 3000 2367 2334 2740 2751 2680 2770 3200 3260 3280 3113 3040 3130 2981 3180 3180 3178 3140

HISTORIC GROWTH RATES (Based on Linear Trend Line) HISTORIC GROWTH RATES (Based on Beginning Year and Ending Year)
TREND LINE VOLUME GROWTH RATES BEGIN BEGIN END END GROWTH

MILE DESCRIPTION EQUATION R2 1992 2012 1992 - 2012 MILE DESCRIPTION YEAR VOLUME YEAR VOLUME RATE

8.11 - 11.14 Quartz Creek Rd. to Snug Harbor Rd. y = 37.81x + 2792.1 0.43 2830 3586 1.19% 8.11 - 11.14 Quartz Creek Rd. to Snug Harbor Rd. 1992 3006 2012 3033 0.04%
11.14 - 15.67 Snug Harbor Rd. to Russian River Campground Rd. y = 32.02x + 2792.34 0.43 2824 3465 1.03% 11.14 - 15.67 Snug Harbor Rd. to Russian River Campground Rd. 1992 2900 2012 3270 0.60%
15.67 - 17.67 Russian River Campground Rd. to Russian River Ferry Entrance y = 42.14x + 2563.16 0.35 2605 3448 1.41% 15.67 - 17.67 Russian River Campground Rd. to Russian River Ferry Entrance 1992 2900 2012 3456 0.88%
17.67 - 21.71 Russian River Ferry Entrance to Skilak Lake Rd. (East) y = 29.49x + 2617.6 0.41 2647 3237 1.01% 17.67 - 21.71 Russian River Ferry Entrance to Skilak Lake Rd. (East) 1992 2500 2012 3140 1.15%

THIS SHEET PROVIDES A BASIS OF COMPARISON BETWEEN  GROWTH RATES CALCULATED BY A LINEAR TREND LINE AND GROWTH RATES CALCULATED FROM THE BEGINNING AND ENDING YEARS' DATA.   A GRAPHICAL REPRESENTATION OF THE 
TWO GROWTH RATE CALCULATIONS IS SHOWN IN THE GRAPH .  GENERAL OBSERVATIONS REGARDING THE TWO ANALYSIS METHODS ARE GIVEN BELOW.
GROWTH RATES LISTED ARE FOR YEARS THAT DATA IS AVAILABLE.  IF ADDITIONAL INFORMATION IS NEEDED, PLEASE CONTATCT THE HIGHWAY DATA SECTION.

LINEAR TREND LINE ANALYSIS:  A linear trend line analysis attempts to find a linear relationship among a given set of data.  The equations given on this sheet are for the line that most closely fits the data.

HISTORICAL ANALYSIS:  The historical analysis evaluates the change in data between two specified years.  An annual compound growth rate calculation is applied to determine the growth rate from one year to another.

y = 37.81x + 2,792.10
R² = 0.43

y = 32.02x + 2,792.34
R² = 0.43

y = 42.14x + 2,563.16
R² = 0.35

y = 29.49x + 2,617.60
R² = 0.41
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ALL PASSENGER CARS

CARS W/ 1-AXLE TRAILER
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APPENDIX C1 

NO BUILD 
 

  



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Hamilton Place

E/W Street: Sterling Highway

N/S Street: Hamilton Place

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

2 0 0

H
a

m
il

to
n

 P
la

c
e

3 21

SBR SBT SBL

3 0 0 Sterling Highway

2012 11 WBR 8 WBR

Count 253 2043 250 WBT 265 184 WBT

EBL 7 EBL 10 Turning Movements 4 WBL 3 WBL

EBT 360 512 EBT 490 490 2012

EBR 9 EBR 12 Count

0 0 0

NBL NBT NBR

16 0

0 0 0

NBL NBT NBR

2012  Count

No-Build Alternative

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Kenai River

E/W Street: Sterling Highway

N/S Street: Kenai River

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

24 0 8

K
e

n
a

i 
R

iv
e

r

44 14

SBR SBT SBL

33 0 11 Sterling Highway

2012 7 WBR 5 WBR

Count 278 2043 245 WBT 252 180 WBT

EBL 5 EBL 7 Turning Movements 0 WBL 0 WBL

EBT 374 516 EBT 509 520 2012

EBR 0 EBR 0 Count

0 0 0

NBL NBT NBR

0 0

0 0 0

NBL NBT NBR

2012  Count

No-Build Alternative

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Snug Harbor Road

E/W Street: Sterling Highway

N/S Street: Snug Harbor Road

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

0 0 0

S
n

u
g

 H
a

rb
o

r 
R

o
a

d

0 0

SBR SBT SBL

0 0 0 Sterling Highway

2012 0 WBR 0 WBR

Count 258 2043 250 WBT 257 184 WBT

EBL 0 EBL 0 Turning Movements 7 WBL 5 WBL

EBT 387 537 EBT 527 554 2012

EBR 7 EBR 10 Count

8 0 27

NBL NBT NBR

17 35

6 0 20

NBL NBT NBR

2012  Count

No-Build Alternative

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Bean creek road and Sterling Highway

E/W Street: Bean creek road

N/S Street: Sterling Highway

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

2 175 0

S
te

rl
in

g
 H

ig
h

w
a

y

241 557

SBR SBT SBL

3 238 0 Bean creek road

2012 0 WBR 0 WBR

Count 10 2043 0 WBT 0 0 WBT

EBL 5 EBL 7 Turning Movements 0 WBL 0 WBL

EBT 0 27 EBT 0 0 2012

EBR 15 EBR 20 Count

7 550 0

NBL NBT NBR

258 557

5 404 0

NBL NBT NBR

2012  Count

No-Build Alternative

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Bean creek road and Sterling Highway

E/W Street: Sterling Highway

N/S Street: Bean creek road

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

0 0 15

S
te

rl
in

g
 H

ig
h

w
a

y

20 8

SBR SBT SBL

0 0 20 Bean creek road

2012 8 WBR 6 WBR

Count 241 2043 241 WBT 249 177 WBT

EBL 0 EBL 0 Turning Movements 0 WBL 0 WBL

EBT 409 557 EBT 557 577 2012

EBR 0 EBR 0 Count

0 0 0

NBL NBT NBR

0 0

0 0 0

NBL NBT NBR

2012  Count

No-Build Alternative

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS
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APPENDIX C2 

Juneau Creek and G-South 
 

  



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Old Sterling Highway

E/W Street: Sterling Highway

N/S Street: Old Sterling Highway

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

0 0 0

O
ld

 S
te

rl
in

g
 H

ig
h

w
a

y

0 0

SBR SBT SBL

0 0 0 Sterling Highway

2012 0 WBR 0 WBR

Count 252 2043 176 WBT 186 129 WBT

EBL 0 EBL 0 Turning Movements 10 WBL 7 WBL

EBT 264 513 EBT 359 378 2012

EBR 113 EBR 154 Count

76 0 19

NBL NBT NBR

164 95

56 0 14

NBL NBT NBR

2012  Count

Juneau Creek and G-South Alternatives

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Hamilton Place

E/W Street: Sterling Highway

N/S Street: Hamilton Place

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

2 0 0

H
a

m
il

to
n

 P
la

c
e

3 23

SBR SBT SBL

3 0 0 Sterling Highway

2012 12 WBR 9 WBR

Count 96 2043 93 WBT 109 68 WBT

EBL 8 EBL 11 Turning Movements 4 WBL 3 WBL

EBT 102 164 EBT 139 139 2012

EBR 10 EBR 14 Count

0 0 0

NBL NBT NBR

18 0

0 0 0

NBL NBT NBR

2012  Count

Juneau Creek and G-South Alternatives

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Kenai River

E/W Street: Sterling Highway

N/S Street: Kenai River

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

25 0 9

K
e

n
a

i 
R

iv
e

r

46 15

SBR SBT SBL

34 0 12 Sterling Highway

2012 8 WBR 6 WBR

Count 109 2043 75 WBT 83 55 WBT

EBL 5 EBL 7 Turning Movements 0 WBL 0 WBL

EBT 97 139 EBT 132 144 2012

EBR 0 EBR 0 Count

0 0 0

NBL NBT NBR

0 0

0 0 0

NBL NBT NBR

2012  Count

Juneau Creek and G-South Alternatives

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Snug Harbor Road

E/W Street: Sterling Highway

N/S Street: Snug Harbor Road

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

0 0 0

S
n

u
g

 H
a

rb
o

r 
R

o
a

d

0 0

SBR SBT SBL

0 0 0 Sterling Highway

2012 0 WBR 0 WBR

Count 103 2043 93 WBT 100 68 WBT

EBL 0 EBL 0 Turning Movements 7 WBL 5 WBL

EBT 89 132 EBT 121 150 2012

EBR 8 EBR 11 Count

10 0 29

NBL NBT NBR

18 39

7 0 21

NBL NBT NBR

2012  Count

Juneau Creek and G-South Alternatives

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Bean creek road and Sterling Highway

E/W Street: Bean creek road

N/S Street: Sterling Highway

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

2 58 0

S
te

rl
in

g
 H

ig
h

w
a

y

82 150

SBR SBT SBL

3 79 0 Bean creek road

2012 0 WBR 0 WBR

Count 10 2043 0 WBT 0 0 WBT

EBL 5 EBL 7 Turning Movements 0 WBL 0 WBL

EBT 0 27 EBT 0 0 2012

EBR 15 EBR 20 Count

7 143 0

NBL NBT NBR

99 150

5 105 0

NBL NBT NBR

2012  Count

Juneau Creek and G-South Alternatives

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Bean creek road and Sterling Highway

E/W Street: Sterling Highway

N/S Street: Bean creek road

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

0 0 15

S
te

rl
in

g
 H

ig
h

w
a

y

20 8

SBR SBT SBL

0 0 20 Bean creek road

2012 8 WBR 6 WBR

Count 82 2043 82 WBT 90 60 WBT

EBL 0 EBL 0 Turning Movements 0 WBL 0 WBL

EBT 110 150 EBT 150 170 2012

EBR 0 EBR 0 Count

0 0 0

NBL NBT NBR

0 0

0 0 0

NBL NBT NBR

2012  Count

Juneau Creek and G-South Alternatives

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Old Sterling Highway and Sterling Highway

E/W Street: Sterling Highway

N/S Street: Old Sterling Highway

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

0 0 0

S
te

rl
in

g
 H

ig
h

w
a

y

0 0

SBR SBT SBL

0 0 0 Old Sterling Highway

2012 0 WBR 0 WBR

Count 195 2043 191 WBT 273 140 WBT

EBL 0 EBL 0 Turning Movements 82 WBL 60 WBL

EBT 285 396 EBT 388 554 2012

EBR 6 EBR 8 Count

4 0 166

NBL NBT NBR

90 170

3 0 122

NBL NBT NBR

2012  Count

Juneau Creek and G-South Alternatives

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS
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APPENDIX C3 

Cooper Creek 
 

  



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Old Sterling Highway

E/W Street: Sterling Highway

N/S Street: Old Sterling Highway

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

56 0 14

O
ld

 S
te

rl
in

g
 H

ig
h

w
a

y

95 164

SBR SBT SBL

76 0 19 Sterling Highway

2012 10 WBR 7 WBR

Count 252 2043 176 WBT 186 129 WBT

EBL 113 EBL 154 Turning Movements 0 WBL 0 WBL

EBT 264 513 EBT 359 378 2012

EBR 0 EBR 0 Count

0 0 0

NBL NBT NBR

0 0

0 0 0

NBL NBT NBR

2012  Count

Cooper Creek Alternative

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Hamilton Place

E/W Street: Sterling Highway

N/S Street: Hamilton Place

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

2 0 0

H
a

m
il

to
n

 P
la

c
e

3 23

SBR SBT SBL

3 0 0 Sterling Highway

2012 12 WBR 9 WBR

Count 96 2043 93 WBT 109 68 WBT

EBL 8 EBL 11 Turning Movements 4 WBL 3 WBL

EBT 102 164 EBT 139 139 2012

EBR 10 EBR 14 Count

0 0 0

NBL NBT NBR

18 0

0 0 0

NBL NBT NBR

2012  Count

Cooper Creek Alternative

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Kenai River

E/W Street: Sterling Highway

N/S Street: Kenai River

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

25 0 9

K
e

n
a

i 
R

iv
e

r

46 15

SBR SBT SBL

34 0 12 Sterling Highway

2012 8 WBR 6 WBR

Count 109 2043 75 WBT 83 55 WBT

EBL 5 EBL 7 Turning Movements 0 WBL 0 WBL

EBT 97 139 EBT 132 144 2012

EBR 0 EBR 0 Count

0 0 0

NBL NBT NBR

0 0

0 0 0

NBL NBT NBR

2012  Count

Cooper Creek Alternative

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Snug Harbor Road and New Sterling Highway

E/W Street: Snug Harbor Road

N/S Street: New Sterling Highway

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

57 145 6

283 533

SBR SBT SBL

78 197 8 Snug Harbor Road

2012 27 WBR 20 WBR

Count 90 2043 4 WBT 39 3 WBT

EBL 105 EBL 143 Turning Movements 8 WBL 6 WBL

EBT 3 151 EBT 4 22 2012

EBR 3 EBR 4 Count

8 363 10

NBL NBT NBR

209 381

6 267 7

NBL NBT NBR

2012  Count

N
e

w
 S

te
rl

in
g

 H
ig

h
w

a
y

Cooper Creek Alternative

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Bean creek road and Sterling Highway

E/W Street: Bean creek road

N/S Street: Sterling Highway

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

8 193 0

S
te

rl
in

g
 H

ig
h

w
a

y

274 553

SBR SBT SBL

11 263 0 Bean creek road

2012 0 WBR 0 WBR

Count 18 2043 0 WBT 0 0 WBT

EBL 19 EBL 26 Turning Movements 0 WBL 0 WBL

EBT 0 46 EBT 0 0 2012

EBR 15 EBR 20 Count

7 527 0

NBL NBT NBR

283 534

5 387 0

NBL NBT NBR

2012  Count

Cooper Creek Alternative

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



Sterling Highway Milepost 45 to 60                                    2014 Traffic Study Update 

Anchorage, Alaska C4 Lounsbury & Associates, Inc. 
Final  February 2014 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C4 

Juneau Creek without Bridge  
 

 
 



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Old Sterling Highway

E/W Street: Sterling Highway

N/S Street: Old Sterling Highway

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

0 0 0

O
ld

 S
te

rl
in

g
 H

ig
h

w
a

y

0 0

SBR SBT SBL

0 0 0 Sterling Highway

2012 0 WBR 0 WBR

Count 253 2043 234 WBT 264 172 WBT

EBL 0 EBL 0 Turning Movements 30 WBL 22 WBL

EBT 348 512 EBT 474 520 2012

EBR 28 EBR 38 Count

19 0 46

NBL NBT NBR

68 65

14 0 34

NBL NBT NBR

2012  Count

Juneau Creek Alternative Without Schooner Bend Bridge

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Hamilton Place

E/W Street: Sterling Highway

N/S Street: Hamilton Place

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

1 0 2

H
a

m
il

to
n

 P
la

c
e

4 26

SBR SBT SBL

1 0 3 Sterling Highway

2012 22 WBR 16 WBR

Count 111 2043 110 WBT 148 81 WBT

EBL 3 EBL 4 Turning Movements 16 WBL 12 WBL

EBT 57 86 EBT 78 81 2012

EBR 3 EBR 4 Count

0 0 0

NBL NBT NBR

20 0

0 0 0

NBL NBT NBR

2012  Count

Juneau Creek Alternative Without Schooner Bend Bridge

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Kenai River

E/W Street: Sterling Highway

N/S Street: Kenai River

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

7 0 39

K
e

n
a

i 
R

iv
e

r

63 18

SBR SBT SBL

10 0 53 Sterling Highway

2012 15 WBR 11 WBR

Count 149 2043 139 WBT 154 102 WBT

EBL 2 EBL 3 Turning Movements 0 WBL 0 WBL

EBT 57 81 EBT 78 131 2012

EBR 0 EBR 0 Count

0 0 0

NBL NBT NBR

0 0

0 0 0

NBL NBT NBR

2012  Count

Juneau Creek Alternative Without Schooner Bend Bridge

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Sterling Highway and Snug Harbor Road

E/W Street: Sterling Highway

N/S Street: Snug Harbor Road

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

0 0 0

S
n

u
g

 H
a

rb
o

r 
R

o
a

d

0 0

SBR SBT SBL

0 0 0 Sterling Highway

2012 0 WBR 0 WBR

Count 154 2043 151 WBT 166 111 WBT

EBL 0 EBL 0 Turning Movements 15 WBL 11 WBL

EBT 94 131 EBT 128 162 2012

EBR 2 EBR 3 Count

3 0 34

NBL NBT NBR

18 37

2 0 25

NBL NBT NBR

2012  Count

Juneau Creek Alternative Without Schooner Bend Bridge

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Bean creek road and Sterling Highway

E/W Street: Bean creek road

N/S Street: Sterling Highway

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

2 128 0

S
te

rl
in

g
 H

ig
h

w
a

y

177 168

SBR SBT SBL

3 174 0 Bean creek road

2012 0 WBR 0 WBR

Count 4 2043 0 WBT 0 0 WBT

EBL 5 EBL 7 Turning Movements 0 WBL 0 WBL

EBT 0 12 EBT 0 0 2012

EBR 4 EBR 5 Count

1 161 0

NBL NBT NBR

179 162

1 118 0

NBL NBT NBR

2012  Count

Juneau Creek Alternative Without Schooner Bend Bridge

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Bean creek road and Sterling Highway

E/W Street: Sterling Highway

N/S Street: Bean creek road

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

0 0 27

S
te

rl
in

g
 H

ig
h

w
a

y

37 14

SBR SBT SBL

0 0 37 Bean creek road

2012 14 WBR 10 WBR

Count 177 2043 177 WBT 191 130 WBT

EBL 0 EBL 0 Turning Movements 0 WBL 0 WBL

EBT 123 167 EBT 167 204 2012

EBR 0 EBR 0 Count

0 0 0

NBL NBT NBR

0 0

0 0 0

NBL NBT NBR

2012  Count

Juneau Creek Alternative Without Schooner Bend Bridge

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS



INTERSECTION TURNING MOVEMENT PROJECTIONS

2043 Old Sterling Highway and Sterling Highway

E/W Street: Sterling Highway

N/S Street: Old Sterling Highway

Existing Count Year: 2012

Projected Year: 2043

Approach Annual Growth EB WB NB SB

Rate (% per Year): 1.0% 1.0% 1.0% 1.0%

2012  Count

SBR SBT SBL

0 0 0

S
te

rl
in

g
 H

ig
h

w
a

y

0 0

SBR SBT SBL

0 0 0 Old Sterling Highway

2012 0 WBR 0 WBR

Count 276 2043 211 WBT 272 155 WBT

EBL 0 EBL 0 Turning Movements 61 WBL 45 WBL

EBT 305 544 EBT 415 554 2012

EBR 95 EBR 129 Count

65 0 139

NBL NBT NBR

190 204

48 0 102

NBL NBT NBR

2012  Count

Juneau Creek Alternative Without Schooner Bend Bridge

11/27/2013
LOUNSBURY and ASSOCIATES, INC.

SURVEYORS ENGINEERS PLANNERS
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Anchorage, Alaska D1 Lounsbury & Associates, Inc. 
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APPENDIX D1 

NO BUILD 
 

  



TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     No Build Alternative 

East/West Street:   STERLING HIGHWAY North/South Street:   BEAN CREAK (NORTH) 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 0 557   241 8 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 586 0 0 253 8 

Percent Heavy Vehicles 24 -- -- 0 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration LT     TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    20  0 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 21 0 0 

Percent Heavy Vehicles 0 0 0 24 0 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration     LR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LT      LR  

v (veh/h) 0      21  

C (m) (veh/h) 1186      306  

v/c 0.00      0.07  

95% queue length 0.00      0.22  

Control Delay (s/veh) 8.0      17.6  

LOS A      C  

Approach Delay (s/veh) -- --  17.6 

Approach LOS -- --  C 

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.6 Generated:  11/22/2013    8:57 AM

Page 1 of 1Two-Way Stop Control

11/22/2013file://C:\Users\j.forthun\AppData\Local\Temp\u2kC1D9.tmp



TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     No Build Alternative 

East/West Street:   BEAN CREEK (SOUTH) North/South Street:   STERLING HIGHWAY 

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) 7 550   238 3 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

7 578 0 0 250 3 

Percent Heavy Vehicles 24 -- -- 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  20    

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

7 0 21 0 0 0 

Percent Heavy Vehicles 24 0 24 0 0 0 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration  LR     

Delay, Queue Length, and Level of Service

Approach Northbound  Southbound  Westbound  Eastbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LT      LR  

v (veh/h) 7      28  

C (m) (veh/h) 1194      543  

v/c 0.01      0.05  

95% queue length 0.02      0.16  

Control Delay (s/veh) 8.0      12.0  

LOS A      B  

Approach Delay (s/veh) -- --  12.0 

Approach LOS -- --  B 

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.6 Generated:  11/22/2013    8:59 AM

Page 1 of 1Two-Way Stop Control
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     No Build Alternative 

East/West Street:   STERLING HIGHWAY North/South Street:   SNUG HARBOR 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 0 527 10 7 250 0 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 554 10 7 263 0 

Percent Heavy Vehicles 24 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration LTR   LTR   

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 8  27    

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

8 0 28 0 0 0 

Percent Heavy Vehicles 24 0 24 0 0 0 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration  LR     

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LTR LTR  LR     

v (veh/h) 0 7  36     

C (m) (veh/h) 1184 907  432     

v/c 0.00 0.01  0.08     

95% queue length 0.00 0.02  0.27     

Control Delay (s/veh) 8.0 9.0  14.1     

LOS A A  B     

Approach Delay (s/veh) -- -- 14.1  

Approach LOS -- -- B  

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.6 Generated:  11/22/2013    9:00 AM

Page 1 of 1Two-Way Stop Control
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     No Build Alternative 

East/West Street:   STERLING HIGHWAY North/South Street:   KENAI RIVER 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 7 509   245 7 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

7 535 0 0 257 7 

Percent Heavy Vehicles 24 -- -- 0 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration LT     TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    11  33 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 11 0 34 

Percent Heavy Vehicles 0 0 0 24 0 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration     LR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LT      LR  

v (veh/h) 7      45  

C (m) (veh/h) 1183      554  

v/c 0.01      0.08  

95% queue length 0.02      0.26  

Control Delay (s/veh) 8.1      12.1  

LOS A      B  

Approach Delay (s/veh) -- --  12.1 

Approach LOS -- --  B 

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.6 Generated:  11/22/2013    9:00 AM

Page 1 of 1Two-Way Stop Control
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     No Build Alternative 

East/West Street:   STERLING HIGHWAY North/South Street:   HAMILTON PLACE 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 10 490 12 4 250 11 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

10 515 12 4 263 11 

Percent Heavy Vehicles 24 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration LTR   LTR   

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 0 0 0 0 0 3 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 0 0 3 

Percent Heavy Vehicles 24 24 24 24 24 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 1 0 0 1 0 

Configuration  LTR   LTR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LTR LTR  LTR   LTR  

v (veh/h) 10 4  0   3  

C (m) (veh/h) 1172 937     721  

v/c 0.01 0.00     0.00  

95% queue length 0.03 0.01     0.01  

Control Delay (s/veh) 8.1 8.9     10.0  

LOS A A     B  

Approach Delay (s/veh) -- --  10.0 

Approach LOS -- --  B 

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.6 Generated:  11/22/2013    9:01 AM
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Sterling Highway Milepost 45 to 60                                    2014 Traffic Study Update 

Anchorage, Alaska D2 Lounsbury & Associates, Inc. 
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APPENDIX D2 

Juneau Creek and G-South 
 

  



TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/21/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek and G-South Alternative 2 

East/West Street:   NEW STERLING HIGHWAY North/South Street:   OLD STERLING HIGHWAY EC 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  388 8 82 191  

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 408 8 86 201 0 

Percent Heavy Vehicles 0 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 1 1 1 0 

Configuration  T R L T  

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 4  166    

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

4 0 174 0 0 0 

Percent Heavy Vehicles 24 0 24 0 0 0 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 1 0 1 0 0 0 

Configuration L  R    

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration  L L  R    

v (veh/h)  86 4  174    

C (m) (veh/h)  1034 306  598    

v/c  0.08 0.01  0.29    

95% queue length  0.27 0.04  1.20    

Control Delay (s/veh)  8.8 16.9  13.5    

LOS  A C  B    

Approach Delay (s/veh) -- -- 13.5  

Approach LOS -- -- B  

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.6 Generated:  11/22/2013    9:47 AM
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek and G-South Alternative 

East/West Street:   STERLING HIGHWAY North/South Street:   BEAN CREAK (NORTH) 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 0 150   82 8 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 157 0 0 86 8 

Percent Heavy Vehicles 24 -- -- 0 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration LT     TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    20  0 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 21 0 0 

Percent Heavy Vehicles 0 0 0 24 0 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration     LR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LT      LR  

v (veh/h) 0      21  

C (m) (veh/h) 1373      696  

v/c 0.00      0.03  

95% queue length 0.00      0.09  

Control Delay (s/veh) 7.6      10.3  

LOS A      B  

Approach Delay (s/veh) -- --  10.3 

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek and G-South Alternative 

East/West Street:   BEAN CREEK (SOUTH) North/South Street:   STERLING HIGHWAY 

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) 7 143   79 3 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

7 150 0 0 83 3 

Percent Heavy Vehicles 24 -- -- 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  20    

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

7 0 21 0 0 0 

Percent Heavy Vehicles 24 0 24 0 0 0 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration  LR     

Delay, Queue Length, and Level of Service

Approach Northbound  Southbound  Westbound  Eastbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LT      LR  

v (veh/h) 7      28  

C (m) (veh/h) 1382      848  

v/c 0.01      0.03  

95% queue length 0.02      0.10  

Control Delay (s/veh) 7.6      9.4  

LOS A      A  

Approach Delay (s/veh) -- --  9.4 

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 10/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek and G-South Alternative 

East/West Street:   STERLING HIGHWAY North/South Street:   SNUG HARBOR 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  121 11 7 93  

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 127 11 7 97 0 

Percent Heavy Vehicles 11 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration   TR LT   

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 10  29    

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

10 0 30 0 0 0 

Percent Heavy Vehicles 24 0 24 0 0 0 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration  LR     

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration  LT  LR     

v (veh/h)  7  40     

C (m) (veh/h)  1321  813     

v/c  0.01  0.05     

95% queue length  0.02  0.15     

Control Delay (s/veh)  7.7  9.7     

LOS  A  A     

Approach Delay (s/veh) -- -- 9.7  

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek and G-South Alternative 

East/West Street:   STERLING HIGHWAY North/South Street:   KENAI RIVER 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 7 132   75 8 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

7 138 0 0 78 8 

Percent Heavy Vehicles 24 -- -- 0 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration LT     TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    12  34 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 12 0 35 

Percent Heavy Vehicles 0 0 0 24 0 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration     LR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LT      LR  

v (veh/h) 7      47  

C (m) (veh/h) 1382      853  

v/c 0.01      0.06  

95% queue length 0.02      0.17  

Control Delay (s/veh) 7.6      9.5  

LOS A      A  

Approach Delay (s/veh) -- --  9.5 

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek and G-South Alternative 

East/West Street:   STERLING HIGHWAY North/South Street:   HAMILTON PLACE 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 11 139 14 4 93 12 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

11 146 14 4 97 12 

Percent Heavy Vehicles 24 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration LTR   LTR   

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 0 0 0 0 0 3 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 0 0 3 

Percent Heavy Vehicles 24 24 24 24 24 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 1 0 0 1 0 

Configuration  LTR   LTR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LTR LTR  LTR   LTR  

v (veh/h) 11 4  0   3  

C (m) (veh/h) 1355 1296     895  

v/c 0.01 0.00     0.00  

95% queue length 0.02 0.01     0.01  

Control Delay (s/veh) 7.7 7.8     9.0  

LOS A A     A  

Approach Delay (s/veh) -- --  9.0 

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/21/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek and G-South Alternative 

East/West Street:   NEW STERLING HIGHWAY North/South Street:   OLD STERLING HIGHWAY WC 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  359 154 10 176  

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 377 162 10 185 0 

Percent Heavy Vehicles 0 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 1 1 1 0 

Configuration  T R L T  

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 76 0 19    

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

80 0 20 0 0 0 

Percent Heavy Vehicles 24 0 24 0 0 0 

Percent Grade (%)   0 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 Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration  L  LTR     

v (veh/h)  10  100     

C (m) (veh/h)  927  464     

v/c  0.01  0.22     

95% queue length  0.03  0.81     

Control Delay (s/veh)  8.9  14.9     

LOS  A  B     

Approach Delay (s/veh) -- -- 14.9  

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/21/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek Alternative Variant 1 and 3 

East/West Street:   NEW STERLING HIGHWAY North/South Street:   OLD STERLING HIGHWAY 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 154 359   176 10 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

162 377 0 0 185 10 

Percent Heavy Vehicles 24 -- -- 11 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 1 1 0 0 1 1 

Configuration L T   T R 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    19 0 76 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 20 0 80 

Percent Heavy Vehicles 11 0 11 24 0 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 1 0 

Configuration     LTR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration L      LTR  

v (veh/h) 162      100  

C (m) (veh/h) 1257      558  

v/c 0.13      0.18  

95% queue length 0.44      0.65  

Control Delay (s/veh) 8.3      12.9  

LOS A      B  

Approach Delay (s/veh) -- --  12.9 

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/21/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek Alternative Variant 2 

East/West Street:   NEW/OLD STERLING HIGHWAY North/South Street:   SPORTSMAN'S ACCESS 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  131 33 19 76  

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 137 34 20 80 0 

Percent Heavy Vehicles 0 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 1 1 1 0 

Configuration  T R L T  

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 19  33    

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

20 0 34 0 0 0 

Percent Heavy Vehicles 24 0 24 0 0 0 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration  LR     

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration  L  LR     

v (veh/h)  20  54     

C (m) (veh/h)  1283  779     

v/c  0.02  0.07     

95% queue length  0.05  0.22     

Control Delay (s/veh)  7.9  10.0     

LOS  A  A     

Approach Delay (s/veh) -- -- 10.0  

Approach LOS -- -- A  
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Cooper Creek 
 

  



TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Cooper Creek Alternative 

East/West Street:   BEAN CREEK North/South Street:   STERLING HIGHWAY 

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) 7 527   263 11 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

7 554 0 0 276 11 

Percent Heavy Vehicles 24 -- -- 0 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 1 1 0 0 1 1 

Configuration L T   T R 

Upstream Signal  0     0  

Minor Street Eastbound  Westbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 26  20    

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

27 0 21 0 0 0 

Percent Heavy Vehicles 24 0 24 0 0 0 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 1 0 1 0 0 0 

Configuration L  R    

Delay, Queue Length, and Level of Service

Approach Northbound  Southbound  Westbound  Eastbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration L     L  R 

v (veh/h) 7     27  21 

C (m) (veh/h) 1159     304  713 

v/c 0.01     0.09  0.03 

95% queue length 0.02     0.29  0.09 

Control Delay (s/veh) 8.1     18.0  10.2 

LOS A     C  B 

Approach Delay (s/veh) -- --  14.6 

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Cooper Creek Alternative 

East/West Street:   SNUG HARBOR North/South Street:   STERLING HIGHWAY 

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) 8 363 10 8 197 78 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

8 382 10 8 207 82 

Percent Heavy Vehicles 24 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     1     1 

Lanes 1 1 1 1 1 1 

Configuration L T R L T R 

Upstream Signal  0     0  

Minor Street Eastbound  Westbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 143 4 4 8 4 27 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

150 4 4 8 4 28 

Percent Heavy Vehicles 24 24 24 24 24 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     1    1 

Lanes 0 1 1 0 1 1 

Configuration LT  R LT  R 

Delay, Queue Length, and Level of Service

Approach Northbound  Southbound  Westbound  Eastbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration L L LT  R LT  R 

v (veh/h) 8 8 12  28 154  4 

C (m) (veh/h) 1243 1066 348  619 344  781 

v/c 0.01 0.01 0.03  0.05 0.45  0.01 

95% queue length 0.02 0.02 0.11  0.14 2.22  0.02 

Control Delay (s/veh) 7.9 8.4 15.7  11.1 23.7  9.6 

LOS A A C  B C  A 

Approach Delay (s/veh) -- -- 12.5 23.3 

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Cooper Creek Alternative 

East/West Street:   STERLING HIGHWAY North/South Street:   KENAI RIVER 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 7 132   75 8 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

7 138 0 0 78 8 

Percent Heavy Vehicles 24 -- -- 0 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration LT     TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    12  34 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 12 0 35 

Percent Heavy Vehicles 0 0 0 24 0 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration     LR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LT      LR  

v (veh/h) 7      47  

C (m) (veh/h) 1382      853  

v/c 0.01      0.06  

95% queue length 0.02      0.17  

Control Delay (s/veh) 7.6      9.5  

LOS A      A  

Approach Delay (s/veh) -- --  9.5 

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Cooper Creek Alternative 

East/West Street:   STERLING HIGHWAY North/South Street:   HAMILTON PLACE 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 11 139 14 4 93 12 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

11 146 14 4 97 12 

Percent Heavy Vehicles 24 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration LTR   LTR   

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 0 0 0 0 0 3 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 0 0 3 

Percent Heavy Vehicles 24 24 24 24 24 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 1 0 0 1 0 

Configuration  LTR   LTR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LTR LTR  LTR   LTR  

v (veh/h) 11 4  0   3  

C (m) (veh/h) 1355 1296     895  

v/c 0.01 0.00     0.00  

95% queue length 0.02 0.01     0.01  

Control Delay (s/veh) 7.7 7.8     9.0  

LOS A A     A  

Approach Delay (s/veh) -- --  9.0 

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Cooper Creek Alternative 

East/West Street:   STERLING HIGHWAY North/South Street:   OLD STERLING HIGHWAY WC 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 154 359   176 10 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

162 377 0 0 185 10 

Percent Heavy Vehicles 24 -- -- 0 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 1 1 0 0 1 1 

Configuration L T   T R 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    19 0 76 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 20 0 80 

Percent Heavy Vehicles 0 0 0 24 0 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 1 0 

Configuration     LTR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration L      LTR  

v (veh/h) 162      100  

C (m) (veh/h) 1257      558  

v/c 0.13      0.18  

95% queue length 0.44      0.65  

Control Delay (s/veh) 8.3      12.9  

LOS A      B  

Approach Delay (s/veh) -- --  12.9 

Approach LOS -- --  B 
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Sterling Highway Milepost 45 to 60                                    2014 Traffic Study Update 

Anchorage, Alaska D4 Lounsbury & Associates, Inc. 
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Juneau Creek without Bridge  
 
 



TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek Alternative Without Schooner Bend Bridge 

East/West Street:   NEW STERLING HIGHWAY North/South Street:   OLD STERLING HIGHWAY EC 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  415 129 61 211  

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 436 135 64 222 0 

Percent Heavy Vehicles 0 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 1 1 1 0 

Configuration  T R L T  

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 65  139    

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

68 0 146 0 0 0 

Percent Heavy Vehicles 24 0 24 0 0 0 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 1 0 1 0 0 0 

Configuration L  R    

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration  L L  R    

v (veh/h)  64 68  146    

C (m) (veh/h)  901 308  576    

v/c  0.07 0.22  0.25    

95% queue length  0.23 0.83  1.00    

Control Delay (s/veh)  9.3 20.0  13.4    

LOS  A C  B    

Approach Delay (s/veh) -- -- 15.5  

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek Alternative Without Schooner Bend Bridge 

East/West Street:   STERLING HIGHWAY North/South Street:   BEAN CREAK (NORTH) 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 0 167   177 14 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 175 0 0 186 14 

Percent Heavy Vehicles 24 -- -- 0 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration LT     TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    37  0 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 38 0 0 

Percent Heavy Vehicles 0 0 0 24 0 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration     LR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LT      LR  

v (veh/h) 0      38  

C (m) (veh/h) 1251      591  

v/c 0.00      0.06  

95% queue length 0.00      0.21  

Control Delay (s/veh) 7.9      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   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek Alternative Without Schooner Bend Bridge 

East/West Street:   BEAN CREEK (SOUTH) North/South Street:   STERLING HIGHWAY 

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) 1 161   174 3 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

1 169 0 0 183 3 

Percent Heavy Vehicles 24 -- -- 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  5    

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

7 0 5 0 0 0 

Percent Heavy Vehicles 24 0 24 0 0 0 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration  LR     

Delay, Queue Length, and Level of Service

Approach Northbound  Southbound  Westbound  Eastbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LT      LR  

v (veh/h) 1      12  

C (m) (veh/h) 1267      672  

v/c 0.00      0.02  

95% queue length 0.00      0.05  

Control Delay (s/veh) 7.8      10.5  

LOS A      B  

Approach Delay (s/veh) -- --  10.5 

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek Alternative Without Schooner Bend Bridge 

East/West Street:   STERLING HIGHWAY North/South Street:   SNUG HARBOR 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  128 3 15 151  

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 134 3 15 158 0 

Percent Heavy Vehicles 11 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration   TR LT   

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 3  34    

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

3 0 35 0 0 0 

Percent Heavy Vehicles 24 0 24 0 0 0 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration  LR     

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration  LT  LR     

v (veh/h)  15  38     

C (m) (veh/h)  1322  832     

v/c  0.01  0.05     

95% queue length  0.03  0.14     

Control Delay (s/veh)  7.8  9.5     

LOS  A  A     

Approach Delay (s/veh) -- -- 9.5  

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek Alternative Without Schooner Bend Bridge 

East/West Street:   STERLING HIGHWAY North/South Street:   KENAI RIVER 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 3 78   139 15 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

3 82 0 0 146 15 

Percent Heavy Vehicles 24 -- -- 0 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration LT     TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    53  10 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 55 0 10 

Percent Heavy Vehicles 0 0 0 24 0 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 0 0 0 

Configuration     LR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LT      LR  

v (veh/h) 3      65  

C (m) (veh/h) 1295      717  

v/c 0.00      0.09  

95% queue length 0.01      0.30  

Control Delay (s/veh) 7.8      10.5  

LOS A      B  

Approach Delay (s/veh) -- --  10.5 

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 10/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek Alternative Without Schooner Bend Bridge 

East/West Street:   STERLING HIGHWAY North/South Street:   HAMILTON PLACE 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 4 78 4 16 110 22 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

4 82 4 16 115 23 

Percent Heavy Vehicles 24 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 0 0 1 0 

Configuration LTR   LTR   

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 0 0 0 3 0 1 

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 3 0 1 

Percent Heavy Vehicles 24 24 24 24 24 24 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 1 0 0 1 0 

Configuration  LTR   LTR  

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration LTR LTR  LTR   LTR  

v (veh/h) 4 16  0   4  

C (m) (veh/h) 1321 1382     695  

v/c 0.00 0.01     0.01  

95% queue length 0.01 0.04     0.02  

Control Delay (s/veh) 7.7 7.6     10.2  

LOS A A     B  

Approach Delay (s/veh) -- --  10.2 

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

General Information Site Information 

Analyst   

Agency/Co.  

Date Performed 11/20/2013 

Analysis Time Period  

Intersection  

Jurisdiction  

Analysis Year 2043 

  

Project Description     Juneau Creek Alt W/o Schooner Bend Bridge 

East/West Street:   STERLING HIGHWAY North/South Street:   OLD STERLING HIGHWAY WC 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  474 38 30 234  

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

0 498 40 31 246 0 

Percent Heavy Vehicles 11 -- -- 24 -- -- 

Median Type    Undivided  

RT Channelized     0     0 

Lanes 0 1 1 1 1 0 

Configuration  T R L T  

Upstream Signal  0     0  

Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 19 0 46    

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 

Hourly Flow Rate, HFR 
(veh/h)

20 0 48 0 0 0 

Percent Heavy Vehicles 24 0 24 11 0 0 

Percent Grade (%)   0 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 Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane Configuration  L  LTR     

v (veh/h)  31  68     

C (m) (veh/h)  928  440     

v/c  0.03  0.15     

95% queue length  0.10  0.54     

Control Delay (s/veh)  9.0  14.7     

LOS  A  B     

Approach Delay (s/veh) -- -- 14.7  

Approach LOS -- -- B  
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HCM Unsignalized Intersection Capacity Analysis 2043 No-Build

5: Sterling Highway & Snug Harbor Road 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 527 10 7 250 8 27

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 573 11 8 272 9 29

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 584 865 578

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 584 865 578

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 99 97 94

cM capacity (veh/h) 891 294 476

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 584 279 38

Volume Left 0 8 9

Volume Right 11 0 29

cSH 1700 891 417

Volume to Capacity 0.34 0.01 0.09

Queue Length (ft) 0 1 7

Control Delay (s) 0.0 0.3 14.5

Lane LOS A B

Approach Delay (s) 0.0 0.3 14.5

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 38.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 No-Build

7: Sterling Highway & Kenai River 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 2

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 7 509 245 7 11 33

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 553 266 8 12 36

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 274 839 270

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 274 839 270

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 99 96 95

cM capacity (veh/h) 1172 306 719

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 561 274 48

Volume Left 8 0 12

Volume Right 0 8 36

cSH 1172 1700 538

Volume to Capacity 0.01 0.16 0.09

Queue Length (ft) 0 0 7

Control Delay (s) 0.2 0.0 12.3

Lane LOS A B

Approach Delay (s) 0.2 0.0 12.3

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 42.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 No-Build

9: Sterling Highway & Hamilton Place 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 10 490 12 4 250 11 0 0 0 0 0 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 533 13 4 272 12 0 0 0 0 0 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 284 546 851 853 539 847 854 278

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 284 546 851 853 539 847 854 278

tC, single (s) 4.3 4.3 7.3 6.7 6.4 7.3 6.7 6.4

tC, 2 stage (s)

tF (s) 2.4 2.4 3.7 4.2 3.5 3.7 4.2 3.5

p0 queue free % 99 100 100 100 100 100 100 100

cM capacity (veh/h) 1162 922 253 269 502 256 269 711

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 557 288 0 3

Volume Left 11 4 0 0

Volume Right 13 12 0 3

cSH 1162 922 1700 711

Volume to Capacity 0.01 0.00 0.00 0.00

Queue Length (ft) 1 0 0 0

Control Delay (s) 0.3 0.2 0.0 10.1

Lane LOS A A A B

Approach Delay (s) 0.3 0.2 0.0 10.1

Approach LOS A B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 No-Build

12: Sterling Highway & Bean Creek Road 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 4

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 0 557 241 8 20 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 605 262 9 22 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 271 872 266

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 271 872 266

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 100 93 100

cM capacity (veh/h) 1176 294 722

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 605 271 22

Volume Left 0 0 22

Volume Right 0 9 0

cSH 1176 1700 294

Volume to Capacity 0.00 0.16 0.07

Queue Length (ft) 0 0 6

Control Delay (s) 0.0 0.0 18.2

Lane LOS C

Approach Delay (s) 0.0 0.0 18.2

Approach LOS C

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 No-Build

14: Bean Creek Road & Sterling Highway 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 5

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 20 7 550 238 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 22 8 598 259 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 873 260 262

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 873 260 262

tC, single (s) 6.6 6.4 4.3

tC, 2 stage (s)

tF (s) 3.7 3.5 2.4

p0 queue free % 97 97 99

cM capacity (veh/h) 292 728 1185

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 29 605 262

Volume Left 8 8 0

Volume Right 22 0 3

cSH 525 1185 1700

Volume to Capacity 0.06 0.01 0.15

Queue Length (ft) 4 0 0

Control Delay (s) 12.3 0.2 0.0

Lane LOS B A

Approach Delay (s) 12.3 0.2 0.0

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 44.5% ICU Level of Service A

Analysis Period (min) 15



Sterling Highway Milepost 45 to 60                                    2014 Traffic Study Update 

Anchorage, Alaska E2 Lounsbury & Associates, Inc. 
Final  February 2014 
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HCM Unsignalized Intersection Capacity Analysis 2043 North JC

2: Old Sterling Highway & Snug Harbor Road 12/4/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 121 11 7 93 10 29

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 132 12 8 101 11 32

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 143 254 138

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 143 254 138

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 99 98 96

cM capacity (veh/h) 1315 686 856

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 143 109 42

Volume Left 0 8 11

Volume Right 12 0 32

cSH 1700 1315 804

Volume to Capacity 0.08 0.01 0.05

Queue Length (ft) 0 0 4

Control Delay (s) 0.0 0.6 9.7

Lane LOS A A

Approach Delay (s) 0.0 0.6 9.7

Approach LOS A

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 20.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC

4: New Sterling Highway & Old Sterling Highway 12/4/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 388 8 82 191 4 166

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 422 9 89 208 4 180

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 430 808 422

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 430 808 422

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 91 99 69

cM capacity (veh/h) 1021 294 587

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 422 9 89 208 185

Volume Left 0 0 89 0 4

Volume Right 0 9 0 0 180

cSH 1700 1700 1021 1700 602

Volume to Capacity 0.25 0.01 0.09 0.12 0.31

Queue Length (ft) 0 0 7 0 32

Control Delay (s) 0.0 0.0 8.9 0.0 13.9

Lane LOS A B

Approach Delay (s) 0.0 2.7 13.9

Approach LOS B

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 38.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC

6: Sterling Highway & Old Sterling Highway 12/4/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 3

Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 359 154 10 176 76 19

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 390 167 11 191 83 21

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 558 603 390

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 558 603 390

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 99 80 97

cM capacity (veh/h) 912 423 613

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NW 1

Volume Total 390 167 11 191 103

Volume Left 0 0 11 0 83

Volume Right 0 167 0 0 21

cSH 1700 1700 912 1700 451

Volume to Capacity 0.23 0.10 0.01 0.11 0.23

Queue Length (ft) 0 0 1 0 22

Control Delay (s) 0.0 0.0 9.0 0.0 15.3

Lane LOS A C

Approach Delay (s) 0.0 0.5 15.3

Approach LOS C

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC

9: Old Sterling Highway & Bean Creak Road 12/4/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 4

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 0 150 82 8 20 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 163 89 9 22 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 98 257 93

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 257 93

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 100 97 100

cM capacity (veh/h) 1368 687 906

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 163 98 22

Volume Left 0 0 22

Volume Right 0 9 0

cSH 1368 1700 687

Volume to Capacity 0.00 0.06 0.03

Queue Length (ft) 0 0 2

Control Delay (s) 0.0 0.0 10.4

Lane LOS B

Approach Delay (s) 0.0 0.0 10.4

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 17.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC

11: Old Sterling Highway & Hamilton Place 12/4/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 11 139 14 4 93 12 0 0 0 0 0 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 151 15 4 101 13 0 0 0 0 0 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 114 166 302 305 159 299 307 108

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 114 166 302 305 159 299 307 108

tC, single (s) 4.3 4.3 7.3 6.7 6.4 7.3 6.7 6.4

tC, 2 stage (s)

tF (s) 2.4 2.4 3.7 4.2 3.5 3.7 4.2 3.5

p0 queue free % 99 100 100 100 100 100 100 100

cM capacity (veh/h) 1349 1289 601 566 832 606 566 890

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 178 118 0 3

Volume Left 12 4 0 0

Volume Right 15 13 0 3

cSH 1349 1289 1700 890

Volume to Capacity 0.01 0.00 0.00 0.00

Queue Length (ft) 1 0 0 0

Control Delay (s) 0.6 0.3 0.0 9.1

Lane LOS A A A A

Approach Delay (s) 0.6 0.3 0.0 9.1

Approach LOS A A

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 22.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC

14: Old Sterling Highway & Kenai River 12/4/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 6

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 7 132 75 8 12 34

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 143 82 9 13 37

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 90 245 86

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 90 245 86

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 99 98 96

cM capacity (veh/h) 1377 694 915

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 151 90 50

Volume Left 8 0 13

Volume Right 0 9 37

cSH 1377 1700 845

Volume to Capacity 0.01 0.05 0.06

Queue Length (ft) 0 0 5

Control Delay (s) 0.4 0.0 9.5

Lane LOS A A

Approach Delay (s) 0.4 0.0 9.5

Approach LOS A

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 22.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC

19: Bean Creak Road & Old Sterling Highway 12/4/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 7

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 20 7 143 79 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 22 8 155 86 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 258 88 89

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 258 88 89

tC, single (s) 6.6 6.4 4.3

tC, 2 stage (s)

tF (s) 3.7 3.5 2.4

p0 queue free % 99 98 99

cM capacity (veh/h) 682 913 1379

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 29 163 89

Volume Left 8 8 0

Volume Right 22 0 3

cSH 839 1379 1700

Volume to Capacity 0.03 0.01 0.05

Queue Length (ft) 3 0 0

Control Delay (s) 9.4 0.4 0.0

Lane LOS A A

Approach Delay (s) 9.4 0.4 0.0

Approach LOS A

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 23.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC

23: Sterling Highway & Old Sterling Highway Variant 12/4/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 8

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 154 359 176 10 19 76

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 167 390 191 11 21 83

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 202 916 191

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 202 916 191

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 87 91 90

cM capacity (veh/h) 1249 239 797

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 167 390 191 11 103

Volume Left 167 0 0 0 21

Volume Right 0 0 0 11 83

cSH 1249 1700 1700 1700 544

Volume to Capacity 0.13 0.23 0.11 0.01 0.19

Queue Length (ft) 12 0 0 0 17

Control Delay (s) 8.3 0.0 0.0 0.0 13.2

Lane LOS A B

Approach Delay (s) 2.5 0.0 13.2

Approach LOS B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 33.5% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2043 South CC

4: Bean Creek Road & Sterling Highway 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 26 20 7 527 263 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 28 22 8 573 286 12

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 880 292 298

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 880 292 298

tC, single (s) 6.6 6.4 4.3

tC, 2 stage (s)

tF (s) 3.7 3.5 2.4

p0 queue free % 90 97 99

cM capacity (veh/h) 289 698 1148

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 50 580 298

Volume Left 28 8 0

Volume Right 22 0 12

cSH 388 1148 1700

Volume to Capacity 0.13 0.01 0.18

Queue Length (ft) 11 1 0

Control Delay (s) 15.7 0.2 0.0

Lane LOS C A

Approach Delay (s) 15.7 0.2 0.0

Approach LOS C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 43.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 South CC

6: Old Sterling Highway & Sterling Highway 12/4/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Volume (veh/h) 143 4 4 8 4 27 8 363 10 6 145 57

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 155 4 4 9 4 29 9 395 11 7 158 62

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 585 583 158 585 583 395 158 395

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 585 583 158 585 583 395 158 395

tC, single (s) 7.3 6.7 6.4 7.3 6.7 6.4 4.3 4.3

tC, 2 stage (s)

tF (s) 3.7 4.2 3.5 3.7 4.2 3.5 2.4 2.4

p0 queue free % 58 99 99 98 99 95 99 99

cM capacity (veh/h) 366 391 833 383 391 609 1299 1054

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 160 4 13 29 9 395 11 7 158 62

Volume Left 155 0 9 0 9 0 0 7 0 0

Volume Right 0 4 0 29 0 0 11 0 0 62

cSH 367 833 385 609 1299 1700 1700 1054 1700 1700

Volume to Capacity 0.44 0.01 0.03 0.05 0.01 0.23 0.01 0.01 0.09 0.04

Queue Length (ft) 54 0 3 4 1 0 0 0 0 0

Control Delay (s) 22.2 9.3 14.7 11.2 7.8 0.0 0.0 8.4 0.0 0.0

Lane LOS C A B B A A

Approach Delay (s) 21.8 12.3 0.2 0.2

Approach LOS C B

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 40.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 South CC

8: Old Sterling Highway & Kenai River 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 3

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 7 132 75 8 12 34

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 143 82 9 13 37

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 90 245 86

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 90 245 86

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 99 98 96

cM capacity (veh/h) 1377 694 915

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 151 90 50

Volume Left 8 0 13

Volume Right 0 9 37

cSH 1377 1700 845

Volume to Capacity 0.01 0.05 0.06

Queue Length (ft) 0 0 5

Control Delay (s) 0.4 0.0 9.5

Lane LOS A A

Approach Delay (s) 0.4 0.0 9.5

Approach LOS A

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 22.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 South CC

12: Old Sterling Highway & Hamilton Place 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 11 139 14 4 93 12 0 0 0 0 0 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 151 15 4 101 13 0 0 0 0 0 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 114 166 302 305 159 299 307 108

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 114 166 302 305 159 299 307 108

tC, single (s) 4.3 4.3 7.3 6.7 6.4 7.3 6.7 6.4

tC, 2 stage (s)

tF (s) 2.4 2.4 3.7 4.2 3.5 3.7 4.2 3.5

p0 queue free % 99 100 100 100 100 100 100 100

cM capacity (veh/h) 1349 1289 601 566 832 606 566 890

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 178 118 0 3

Volume Left 12 4 0 0

Volume Right 15 13 0 3

cSH 1349 1289 1700 890

Volume to Capacity 0.01 0.00 0.00 0.00

Queue Length (ft) 1 0 0 0

Control Delay (s) 0.6 0.3 0.0 9.1

Lane LOS A A A A

Approach Delay (s) 0.6 0.3 0.0 9.1

Approach LOS A A

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 22.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 South CC

10: Sterling Highway & Old Sterling Highway 12/4/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 154 359 176 10 19 76

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 167 390 191 11 21 83

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 202 916 191

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 202 916 191

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 87 91 90

cM capacity (veh/h) 1249 239 797

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 167 390 191 11 103

Volume Left 167 0 0 0 21

Volume Right 0 0 0 11 83

cSH 1249 1700 1700 1700 544

Volume to Capacity 0.13 0.23 0.11 0.01 0.19

Queue Length (ft) 12 0 0 0 17

Control Delay (s) 8.3 0.0 0.0 0.0 13.2

Lane LOS A B

Approach Delay (s) 2.5 0.0 13.2

Approach LOS B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 33.5% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2043 North JC Without Bridge

3: New Sterling Highway & Old Sterling Highway 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 415 129 61 211 65 139

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 451 140 66 229 71 151

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 591 813 451

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 591 813 451

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 93 76 73

cM capacity (veh/h) 885 296 565

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2

Volume Total 451 140 66 229 71 151

Volume Left 0 0 66 0 71 0

Volume Right 0 140 0 0 0 151

cSH 1700 1700 885 1700 296 565

Volume to Capacity 0.27 0.08 0.07 0.13 0.24 0.27

Queue Length (ft) 0 0 6 0 23 27

Control Delay (s) 0.0 0.0 9.4 0.0 21.0 13.7

Lane LOS A C B

Approach Delay (s) 0.0 2.1 16.0

Approach LOS C

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 38.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC Without Bridge

12: Old Sterling Highway & Bean Creek Road 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 3

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 0 167 177 14 37 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 182 192 15 40 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 208 382 200

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 208 382 200

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 100 93 100

cM capacity (veh/h) 1243 580 788

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 182 208 40

Volume Left 0 0 40

Volume Right 0 15 0

cSH 1243 1700 580

Volume to Capacity 0.00 0.12 0.07

Queue Length (ft) 0 0 6

Control Delay (s) 0.0 0.0 11.7

Lane LOS B

Approach Delay (s) 0.0 0.0 11.7

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 20.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC Without Bridge

16: Bean Creek Road & Old Sterling Highway 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 5 1 161 174 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 5 1 175 189 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 368 191 192

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 368 191 192

tC, single (s) 6.6 6.4 4.3

tC, 2 stage (s)

tF (s) 3.7 3.5 2.4

p0 queue free % 99 99 100

cM capacity (veh/h) 590 798 1260

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 13 176 192

Volume Left 8 1 0

Volume Right 5 0 3

cSH 662 1260 1700

Volume to Capacity 0.02 0.00 0.11

Queue Length (ft) 2 0 0

Control Delay (s) 10.5 0.1 0.0

Lane LOS B A

Approach Delay (s) 10.5 0.1 0.0

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 19.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC Without Bridge

17: Old Sterling Highway & Snug Harbor Road 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 5

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 128 3 15 151 3 34

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 139 3 16 164 3 37

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 142 338 141

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 142 338 141

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 99 99 96

cM capacity (veh/h) 1316 608 852

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 142 180 40

Volume Left 0 16 3

Volume Right 3 0 37

cSH 1700 1316 825

Volume to Capacity 0.08 0.01 0.05

Queue Length (ft) 0 1 4

Control Delay (s) 0.0 0.8 9.6

Lane LOS A A

Approach Delay (s) 0.0 0.8 9.6

Approach LOS A

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 29.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC Without Bridge

19: Old Sterling Highway & Kenai River 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 6

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 3 78 139 15 53 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 85 151 16 58 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 167 251 159

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 167 251 159

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 100 92 99

cM capacity (veh/h) 1287 691 832

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 88 167 68

Volume Left 3 0 58

Volume Right 0 16 11

cSH 1287 1700 710

Volume to Capacity 0.00 0.10 0.10

Queue Length (ft) 0 0 8

Control Delay (s) 0.3 0.0 10.6

Lane LOS A B

Approach Delay (s) 0.3 0.0 10.6

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 18.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC Without Bridge

21: Old Sterling Highway & Hampton Place 12/2/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 4 78 4 16 110 22 0 0 0 3 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 85 4 17 120 24 0 0 0 3 0 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 143 89 263 274 87 262 264 132

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 143 89 263 274 87 262 264 132

tC, single (s) 4.3 4.3 7.3 6.7 6.4 7.3 6.7 6.4

tC, 2 stage (s)

tF (s) 2.4 2.4 3.7 4.2 3.5 3.7 4.2 3.5

p0 queue free % 100 99 100 100 100 99 100 100

cM capacity (veh/h) 1315 1379 638 588 914 640 596 862

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 93 161 0 4

Volume Left 4 17 0 3

Volume Right 4 24 0 1

cSH 1315 1379 1700 684

Volume to Capacity 0.00 0.01 0.00 0.01

Queue Length (ft) 0 1 0 0

Control Delay (s) 0.4 0.9 0.0 10.3

Lane LOS A A A B

Approach Delay (s) 0.4 0.9 0.0 10.3

Approach LOS A B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 23.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2043 North JC Without Bridge

6: Sterling Highway & Old Sterling Highway 12/4/2013

   Baseline Synchro 6 Report

Lounsbury & Associates, Inc. Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 474 38 30 234 19 46

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 515 41 33 254 21 50

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 557 835 515

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 557 835 515

tC, single (s) 4.3 6.6 6.4

tC, 2 stage (s)

tF (s) 2.4 3.7 3.5

p0 queue free % 96 93 90

cM capacity (veh/h) 913 299 518

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 515 41 33 254 71

Volume Left 0 0 33 0 21

Volume Right 0 41 0 0 50

cSH 1700 1700 913 1700 427

Volume to Capacity 0.30 0.02 0.04 0.15 0.17

Queue Length (ft) 0 0 3 0 15

Control Delay (s) 0.0 0.0 9.1 0.0 15.1

Lane LOS A C

Approach Delay (s) 0.0 1.0 15.1

Approach LOS C

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 35.5% ICU Level of Service A

Analysis Period (min) 15
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 1 
Jurisdiction EB 
Analysis Year 2012 

Project Description:   Existing 2012 

Input Data

        
 

Analysis direction vol., V
d
               337veh/h 

 

Opposing direction vol., V
o
             225veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       3.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.0    2.2  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.920    0.908  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.87    0.78  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   443    334  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.3   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  46.0   mi/h

Percent free flow speed, PFFS   86.3   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.7   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.953   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.88     0.82   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   420     303   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   42.2  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   31.6  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  60.6  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.26  

Page 1 of 2Directional
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Capacity, Cd,ATS (Equation 15-12) pc/h   1290  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1387  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   86.3  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   354.7  

Effective width, Wv (Eq. 15-29) ft   12.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   5.95  

Bicycle level of service (Exhibit 15-4)   F  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.41 Generated:  11/21/2013    2:29 PM

Page 2 of 2Directional

11/21/2013file://C:\Users\j.forthun\AppData\Local\Temp\s2k2002.tmp



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 1 
Jurisdiction WB 
Analysis Year 2012 

Project Description:   Existing 2012 

Input Data

        
 

Analysis direction vol., V
d
               225veh/h 

 

Opposing direction vol., V
o
             337veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       3.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.2    2.0  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.908    0.920  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.78    0.87  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   334    443  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.1   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  46.1   mi/h

Percent free flow speed, PFFS   86.6   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.953     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.82     0.88   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   303     420   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   35.4  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   31.6  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  48.6  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.20  

Page 1 of 2Directional
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Capacity, Cd,ATS (Equation 15-12) pc/h   1423  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1505  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   86.6  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   236.8  

Effective width, Wv (Eq. 15-29) ft   12.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   5.75  

Bicycle level of service (Exhibit 15-4)   F  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2, 3, 4, & 5 
Jurisdiction EB 
Analysis Year 2012 

Project Description:   Existing 2012 

Input Data

        
 

Analysis direction vol., V
d
               349veh/h 

 

Opposing direction vol., V
o
             234veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       3.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.0    2.2  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.920    0.908  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.88    0.79  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   454    343  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   3.1   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  44.0   mi/h

Percent free flow speed, PFFS   82.5   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.7   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.953   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.88     0.82   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   435     315   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   44.5  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   44.7  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  70.4  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.27  

Page 1 of 2Directional
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Capacity, Cd,ATS (Equation 15-12) pc/h   1305  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1403  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   82.5  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   367.4  

Effective width, Wv (Eq. 15-29) ft   12.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   5.97  

Bicycle level of service (Exhibit 15-4)   F  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2, 3, 4, & 5 
Jurisdiction WB 
Analysis Year 2012 

Project Description:   Existing 2012 

Input Data

        
 

Analysis direction vol., V
d
               234veh/h 

 

Opposing direction vol., V
o
             349veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       3.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.2    2.0  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.908    0.920  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.79    0.88  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   343    454  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   2.5   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  44.6   mi/h

Percent free flow speed, PFFS   83.6   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.953     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.82     0.88   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   315     435   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   36.9  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   44.7  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  55.7  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.20  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1448  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1521  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   83.6  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   246.3  

Effective width, Wv (Eq. 15-29) ft   12.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   5.77  

Bicycle level of service (Exhibit 15-4)   F  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 6 
Jurisdiction EB 
Analysis Year 2012 

Project Description:   Existing 2012 

Input Data

        
 

Analysis direction vol., V
d
               364veh/h 

 

Opposing direction vol., V
o
             243veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.0    2.2  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.920    0.908  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.89    0.79  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   468    357  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   3.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  43.9   mi/h

Percent free flow speed, PFFS   82.3   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.7   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.953   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.89     0.83   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   449     323   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   45.0  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   43.2  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  70.1  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.28  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1321  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1403  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   82.3  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   383.2  

Effective width, Wv (Eq. 15-29) ft   12.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   5.99  

Bicycle level of service (Exhibit 15-4)   F  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 6 
Jurisdiction wb 
Analysis Year 2012 

Project Description:   Existing 2012 

Input Data

        
 

Analysis direction vol., V
d
               243veh/h 

 

Opposing direction vol., V
o
             364veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.2    2.0  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.908    0.920  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.79    0.89  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   357    468  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   2.5   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  44.4   mi/h

Percent free flow speed, PFFS   83.4   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.953     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.83     0.89   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   323     449   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   38.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   43.2  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  56.2  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.21  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1448  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1538  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   83.4  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   255.8  

Effective width, Wv (Eq. 15-29) ft   12.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   5.79  

Bicycle level of service (Exhibit 15-4)   F  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 1 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   No Build Alternative 

Input Data

        
 

Analysis direction vol., V
d
               459veh/h 

 

Opposing direction vol., V
o
             307veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       3.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.94    0.85  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   551    416  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.2   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  44.6   mi/h

Percent free flow speed, PFFS   83.7   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.4     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.973     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.95     0.86   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   523     392   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   51.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.5  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  66.4  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.32  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1392  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1468  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   83.7  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   483.2  

Effective width, Wv (Eq. 15-29) ft   12.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   6.11  

Bicycle level of service (Exhibit 15-4)   F  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 1 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   No Build Alternative 

Input Data

        
 

Analysis direction vol., V
d
               307veh/h 

 

Opposing direction vol., V
o
             459veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       3.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.85    0.94  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   416    551  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   0.9   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  44.9   mi/h

Percent free flow speed, PFFS   84.2   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.4   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.973   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.86     0.95   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   392     523   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   44.5  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.5  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  55.9  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.24  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1505  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1609  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.2  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   323.2  

Effective width, Wv (Eq. 15-29) ft   12.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   5.91  

Bicycle level of service (Exhibit 15-4)   F  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2, 3, 4, & 5 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   No-Build 

Input Data

        
 

Analysis direction vol., V
d
               476veh/h 

 

Opposing direction vol., V
o
             318veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       3.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.95    0.85  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   566    431  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   2.6   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  42.9   mi/h

Percent free flow speed, PFFS   80.5   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.2     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.986     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.96     0.87   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   529     401   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   51.2  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   38.3  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  73.0  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.33  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1408  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1488  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   80.5  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   501.1  

Effective width, Wv (Eq. 15-29) ft   12.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   6.13  

Bicycle level of service (Exhibit 15-4)   F  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.41 Generated:  11/21/2013    2:38 PM

Page 2 of 2Directional

11/21/2013file://C:\Users\j.forthun\AppData\Local\Temp\s2k627E.tmp



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2, 3, 4, & 5 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   No Build Alternative 

Input Data

        
 

Analysis direction vol., V
d
               318veh/h 

 

Opposing direction vol., V
o
             476veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       3.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.85    0.95  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   431    566  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   2.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  43.5   mi/h

Percent free flow speed, PFFS   81.6   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.2   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.986   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.87     0.96   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   401     529   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   45.0  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   38.3  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  61.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.25  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1521  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1609  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   81.6  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   334.7  

Effective width, Wv (Eq. 15-29) ft   12.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   5.93  

Bicycle level of service (Exhibit 15-4)   F  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 6 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   No Build Alternative 

Input Data

        
 

Analysis direction vol., V
d
               495veh/h 

 

Opposing direction vol., V
o
             331veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.95    0.86  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   588    443  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   2.6   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  42.7   mi/h

Percent free flow speed, PFFS   80.1   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.2     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.986     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.96     0.87   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   550     417   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   53.0  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   37.4  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  74.3  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.35  

Page 1 of 2Directional

11/21/2013file://C:\Users\j.forthun\AppData\Local\Temp\s2kA7F.tmp



Capacity, Cd,ATS (Equation 15-12) pc/h   1423  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1505  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   80.1  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   521.1  

Effective width, Wv (Eq. 15-29) ft   12.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   6.15  

Bicycle level of service (Exhibit 15-4)   F  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 6 
Jurisdiction wb 
Analysis Year 2043 

Project Description:   No Build Alternative 

Input Data

        
 

Analysis direction vol., V
d
               331veh/h 

 

Opposing direction vol., V
o
             495veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.86    0.95  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   443    588  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   2.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  43.3   mi/h

Percent free flow speed, PFFS   81.3   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.2   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.986   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.87     0.96   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   417     550   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   46.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   37.4  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  62.2  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.26  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1521  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1626  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   81.3  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   348.4  

Effective width, Wv (Eq. 15-29) ft   12.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   5.94  

Bicycle level of service (Exhibit 15-4)   F  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 1 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Cooper, G-South, & Juneau Alt 

Input Data

        
 

Analysis direction vol., V
d
               459veh/h 

 

Opposing direction vol., V
o
             307veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.8 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.94    0.85  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   551    416  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.3   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.2   mi/h

Percent free flow speed, PFFS   84.8   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.4     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.973     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.95     0.86   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   523     392   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   51.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.5  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  66.4  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.32  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1392  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1468  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.8  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   483.2  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.95  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2011 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 1 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Cooper, G-South, & Juneau Alt 

Input Data

        
 

Analysis direction vol., V
d
               307veh/h 

 

Opposing direction vol., V
o
             459veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.85    0.94  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   416    551  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.1   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.4   mi/h

Percent free flow speed, PFFS   85.2   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.4   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.973   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.86     0.95   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   392     523   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   44.5  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.5  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  55.9  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.24  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1505  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1609  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   85.2  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   323.2  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.75  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2 
Jurisdiction eb 
Analysis Year 2043 

Project Description:   Juneau Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               333veh/h 

 

Opposing direction vol., V
o
             223veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length     4.00   mi        Up/down    4.0  
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedc

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   12.1    1.5  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.2    1.0  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.551    0.966  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.76    1.00  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   837    243  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.7   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  48.0   mi/h

Percent free flow speed, PFFS   82.7   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.1   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.950     0.993   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   1.00     1.00   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   369     236   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   36.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.8  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  45.1  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.49  
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Capacity, Cd,ATS (Equation 15-12) pc/h   649  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1603  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   82.7  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   350.5  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.79  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2 
Jurisdiction wb 
Analysis Year 2043 

Project Description:   Juneau Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               223veh/h 

 

Opposing direction vol., V
o
             333veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length     4.00   mi        Up/down    4.0  
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedc

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   12.2    1.3  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.3    1.0  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.545    0.979  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.70    1.00  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   615    358  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.4   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.0   mi/h

Percent free flow speed, PFFS   84.5   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.9     1.1   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.943     0.993   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   1.00     1.00   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   249     353   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   29.4  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.8  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  35.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.36  
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Capacity, Cd,ATS (Equation 15-12) pc/h   712  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1616  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.5  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   234.7  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.59  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 3 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Juneau Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               333veh/h 

 

Opposing direction vol., V
o
             223veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       3.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length     4.00   mi        Up/down    4.0  
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedc

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   12.1    1.5  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.2    1.0  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.551    0.966  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.76    1.00  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   837    243  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.7   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  48.0   mi/h

Percent free flow speed, PFFS   82.7   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.1   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.950     0.993   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   1.00     1.00   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   369     236   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   36.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.8  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  45.1  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.49  
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Capacity, Cd,ATS (Equation 15-12) pc/h   649  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1603  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   82.7  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   350.5  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.79  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 3 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Juneau Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               223veh/h 

 

Opposing direction vol., V
o
             333veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       3.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length     4.00   mi        Up/down    4.0  
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedc

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   12.2    1.3  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.3    1.0  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.545    0.979  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.70    1.00  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   615    358  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.4   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.0   mi/h

Percent free flow speed, PFFS   84.5   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.9     1.1   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.943     0.993   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   1.00     1.00   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   249     353   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   29.4  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.8  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  35.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.36  
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Capacity, Cd,ATS (Equation 15-12) pc/h   712  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1616  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.5  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   234.7  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.59  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 4 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Juneau Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               333veh/h 

 

Opposing direction vol., V
o
             223veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.3 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         10%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.0    2.2  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.920    0.908  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.87    0.78  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   438    331  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.5   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.5   mi/h

Percent free flow speed, PFFS   87.1   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.7   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.953   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.88     0.82   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   415     300   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   42.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   23.0  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  55.4  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.26  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1290  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1378  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   87.1  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   350.5  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.79  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 4 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Juneau Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               223veh/h 

 

Opposing direction vol., V
o
             333veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.3 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         10%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.2    2.0  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.908    0.920  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.78    0.87  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   331    438  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.3   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.7   mi/h

Percent free flow speed, PFFS   87.5   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.953     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.82     0.88   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   300     415   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   35.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   23.0  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  45.0  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   B  
Volume to capacity ratio, v/c   0.19  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1423  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1505  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   87.5  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   234.7  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.59  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 5 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Juneau Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               333veh/h 

 

Opposing direction vol., V
o
             223veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.2 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.0    2.2  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.920    0.908  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.87    0.78  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   438    331  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.5   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.5   mi/h

Percent free flow speed, PFFS   87.1   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.7   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.953   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.88     0.82   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   415     300   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   42.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   31.9  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  60.6  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.26  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1290  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1378  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   87.1  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   350.5  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.79  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 5 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Juneau Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               223veh/h 

 

Opposing direction vol., V
o
             333veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.2 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         10%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.2    2.0  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.908    0.920  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.78    0.87  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   331    438  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.3   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.7   mi/h

Percent free flow speed, PFFS   87.5   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.953     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.82     0.88   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   300     415   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   35.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   23.0  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  45.0  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   B  
Volume to capacity ratio, v/c   0.19  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1423  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1505  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   87.5  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   234.7  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.59  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 6 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Juneau Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               495veh/h 

 

Opposing direction vol., V
o
             331veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         50%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.95    0.86  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   588    443  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   2.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  48.0   mi/h

Percent free flow speed, PFFS   82.7   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.2     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.986     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.96     0.87   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   550     417   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   53.0  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   32.6  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  71.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.35  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1423  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1505  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   82.7  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   521.1  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.99  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 6 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Juneau Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               331veh/h 

 

Opposing direction vol., V
o
             495veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         10%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.86    0.95  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   443    588  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.0   mi/h

Percent free flow speed, PFFS   84.4   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.2   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.986   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.87     0.96   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   417     550   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   46.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   19.4  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  54.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.26  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1521  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1626  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.4  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   348.4  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.78  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/22/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2 existing 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Juneau Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               142veh/h 

 

Opposing direction vol., V
o
             96veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedc gfedcb

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.5    2.7  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.891    0.880  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.71    0.67  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   236    171  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   3.6   mi/h

Base free-flow speed4, BFFS   55.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   48.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  41.6   mi/h

Percent free flow speed, PFFS   86.1   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.8     1.8   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.947     0.947   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.76     0.73   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   208     146   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   22.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   55.9  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  55.1  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.12  
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Capacity, Cd,ATS (Equation 15-12) pc/h   0  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1223  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   86.1  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   149.5  

Effective width, Wv (Eq. 15-29) ft   15.48  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   5.04  

Bicycle level of service (Exhibit 15-4)   E  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/22/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2 existing 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Juneau Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               96veh/h 

 

Opposing direction vol., V
o
             142veh/h 

 

Shoulder width ft                             1.0  
Lane Width ft                                 11.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedc gfedcb

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.7    2.5  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.880    0.891  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.67    0.71  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   171    236  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   3.8   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   4.7   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.3   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  46.3   mi/h

Percent free flow speed, PFFS   86.9   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.9     1.9   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.941     0.941   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.73     0.76   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   147     209   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   16.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   55.9  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  39.4  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   A  
Volume to capacity ratio, v/c   0.09  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1167  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1296  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   86.9  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   101.1  

Effective width, Wv (Eq. 15-29) ft   18.24  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   4.37  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 1 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Cooper, G-South, & Juneau Alt 

Input Data

        
 

Analysis direction vol., V
d
               459veh/h 

 

Opposing direction vol., V
o
             307veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.8 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.94    0.85  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   551    416  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.3   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.2   mi/h

Percent free flow speed, PFFS   84.8   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.4     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.973     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.95     0.86   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   523     392   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   51.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.5  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  66.4  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.32  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1392  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1468  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.8  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   483.2  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.95  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2011 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 1 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Cooper, G-South, & Juneau Alt 

Input Data

        
 

Analysis direction vol., V
d
               307veh/h 

 

Opposing direction vol., V
o
             459veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.85    0.94  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   416    551  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.1   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.4   mi/h

Percent free flow speed, PFFS   85.2   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.4   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.973   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.86     0.95   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   392     523   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   44.5  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.5  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  55.9  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.24  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1505  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1609  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   85.2  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   323.2  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.75  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   G-South Alternative 

Input Data

        
 

Analysis direction vol., V
d
               476veh/h 

 

Opposing direction vol., V
o
             318veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.5 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.95    0.85  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   566    431  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.3   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.0   mi/h

Percent free flow speed, PFFS   84.4   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.2     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.986     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.96     0.87   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   529     401   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   51.2  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.2  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  66.1  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.33  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1408  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1488  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.4  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   501.1  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.97  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   G-South Alternative 

Input Data

        
 

Analysis direction vol., V
d
               318veh/h 

 

Opposing direction vol., V
o
             476veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.5 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.85    0.95  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   431    566  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.1   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.2   mi/h

Percent free flow speed, PFFS   84.8   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.2   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.986   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.87     0.96   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   401     529   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   45.0  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.2  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  56.3  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.25  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1521  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1609  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.8  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   334.7  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.77  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 3 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   G-South Alternative 

Input Data

        
 

Analysis direction vol., V
d
               333veh/h 

 

Opposing direction vol., V
o
             223veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.1 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.0    2.2  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.920    0.908  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.87    0.78  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   438    331  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   0.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  52.0   mi/h

Percent free flow speed, PFFS   89.7   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.7   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.953   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.88     0.82   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   415     300   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   42.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.1  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  50.3  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.26  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1290  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1378  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   89.7  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   350.5  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.79  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 3 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   G-South Alternative 

Input Data

        
 

Analysis direction vol., V
d
               223veh/h 

 

Opposing direction vol., V
o
             333veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.1 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.2    2.0  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.908    0.920  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.78    0.87  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   331    438  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.3   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.7   mi/h

Percent free flow speed, PFFS   87.5   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.953     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.82     0.88   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   300     415   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   35.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.1  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  41.2  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   B  
Volume to capacity ratio, v/c   0.19  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1423  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1505  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   87.5  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   234.7  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.59  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 4 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   G-South Alternative 

Input Data

        
 

Analysis direction vol., V
d
               333veh/h 

 

Opposing direction vol., V
o
             223veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       3.5 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.0    2.2  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.920    0.908  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.87    0.78  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   438    331  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   0.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  52.0   mi/h

Percent free flow speed, PFFS   89.7   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.7   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.953   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.88     0.82   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   415     300   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   42.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   31.9  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  60.6  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.26  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1290  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1378  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   89.7  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   350.5  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.79  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 4 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   G-South Alternative 

Input Data

        
 

Analysis direction vol., V
d
               223veh/h 

 

Opposing direction vol., V
o
             333veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       3.5 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.2    2.0  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.908    0.920  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.78    0.87  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   331    438  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   0.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  52.0   mi/h

Percent free flow speed, PFFS   89.7   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.953     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.82     0.88   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   300     415   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   35.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   31.9  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  48.7  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   B  
Volume to capacity ratio, v/c   0.19  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1423  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1505  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   89.7  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   234.7  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.59  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 5 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   G-South Alternative 

Input Data

        
 

Analysis direction vol., V
d
               333veh/h 

 

Opposing direction vol., V
o
             223veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.2 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         10%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.0    2.2  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.920    0.908  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.87    0.78  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   438    331  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   0.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  52.0   mi/h

Percent free flow speed, PFFS   89.7   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.7   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.953   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.88     0.82   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   415     300   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   42.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   23.0  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  55.4  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.26  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1290  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1378  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   89.7  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   350.5  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.79  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 5 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   G-South Alternative 

Input Data

        
 

Analysis direction vol., V
d
               223veh/h 

 

Opposing direction vol., V
o
             333veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.2 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         10%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.2    2.0  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.908    0.920  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.78    0.87  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   331    438  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   0.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  52.0   mi/h

Percent free flow speed, PFFS   89.7   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.953     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.82     0.88   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   300     415   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   35.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   23.0  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  45.0  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   B  
Volume to capacity ratio, v/c   0.19  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1423  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1505  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   89.7  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   234.7  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.59  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 6 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   G-South Alternative 

Input Data

        
 

Analysis direction vol., V
d
               495veh/h 

 

Opposing direction vol., V
o
             331veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         50%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.95    0.86  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   588    443  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   0.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.0   mi/h

Percent free flow speed, PFFS   86.2   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.2     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.986     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.96     0.87   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   550     417   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   53.0  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   32.6  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  71.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.35  

Page 1 of 2Directional

11/25/2013file://C:\Users\j.forthun\AppData\Local\Temp\s2k51BD.tmp



Capacity, Cd,ATS (Equation 15-12) pc/h   1423  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1505  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   86.2  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   521.1  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.99  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 6 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   G-South Alternative 

Input Data

        
 

Analysis direction vol., V
d
               331veh/h 

 

Opposing direction vol., V
o
             495veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         10%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.86    0.95  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   443    588  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   0.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.0   mi/h

Percent free flow speed, PFFS   86.2   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.2   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.986   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.87     0.96   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   417     550   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   46.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   19.4  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  54.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.26  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1521  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1626  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   86.2  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   348.4  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.78  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 1 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Cooper, G-South, & Juneau Alt 

Input Data

        
 

Analysis direction vol., V
d
               459veh/h 

 

Opposing direction vol., V
o
             307veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.8 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.94    0.85  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   551    416  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.3   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.2   mi/h

Percent free flow speed, PFFS   84.8   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.4     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.973     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.95     0.86   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   523     392   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   51.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.5  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  66.4  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.32  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1392  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1468  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.8  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   483.2  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.95  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2011 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 1 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Cooper, G-South, & Juneau Alt 

Input Data

        
 

Analysis direction vol., V
d
               307veh/h 

 

Opposing direction vol., V
o
             459veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.85    0.94  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   416    551  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.1   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.4   mi/h

Percent free flow speed, PFFS   85.2   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.4   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.973   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.86     0.95   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   392     523   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   44.5  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.5  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  55.9  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.24  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1505  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1609  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   85.2  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   323.2  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.75  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Cooper Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               476veh/h 

 

Opposing direction vol., V
o
             318veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.5 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.95    0.85  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   566    431  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.3   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.0   mi/h

Percent free flow speed, PFFS   84.4   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.2     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.986     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.96     0.87   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   529     401   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   51.2  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.2  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  66.1  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.33  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1408  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1488  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.4  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   501.1  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.97  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Cooper Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               318veh/h 

 

Opposing direction vol., V
o
             476veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.5 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         30%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.85    0.95  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   431    566  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.2   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.1   mi/h

Percent free flow speed, PFFS   84.6   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.2   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.986   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.87     0.96   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   401     529   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   45.0  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   28.6  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  57.3  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.25  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1521  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1609  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.6  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   334.7  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.77  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 3 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Cooper Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               333veh/h 

 

Opposing direction vol., V
o
             223veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length     4.00   mi        Up/down    4.0  
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedc

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   12.1    1.5  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.2    1.0  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.551    0.966  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.76    1.00  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   837    243  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.7   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  48.0   mi/h

Percent free flow speed, PFFS   82.7   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.1   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.950     0.993   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   1.00     1.00   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   369     236   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   36.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.8  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  45.1  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.49  
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Capacity, Cd,ATS (Equation 15-12) pc/h   649  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1603  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   82.7  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   350.5  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.79  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 3 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Cooper Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               223veh/h 

 

Opposing direction vol., V
o
             333veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length     4.00   mi        Up/down    4.0  
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedc

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   12.2    1.3  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.3    1.0  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.545    0.979  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.70    1.00  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   615    358  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.4   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.0   mi/h

Percent free flow speed, PFFS   84.5   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.9     1.1   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.943     0.993   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   1.00     1.00   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   249     353   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   29.4  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.8  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  35.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.36  
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Capacity, Cd,ATS (Equation 15-12) pc/h   712  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1616  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.5  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   234.7  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.59  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 4 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Cooper Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               333veh/h 

 

Opposing direction vol., V
o
             223veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length     4.00   mi        Up/down    4.0  
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedc

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   12.1    1.5  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.2    1.0  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.551    0.966  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.76    1.00  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   837    243  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.7   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  48.0   mi/h

Percent free flow speed, PFFS   82.7   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.1   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.950     0.993   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   1.00     1.00   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   369     236   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   36.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.8  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  45.1  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.49  
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Capacity, Cd,ATS (Equation 15-12) pc/h   649  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1603  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   82.7  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   350.5  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.79  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 4 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Cooper Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               223veh/h 

 

Opposing direction vol., V
o
             333veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length     4.00   mi        Up/down    4.0  
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedc

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   12.2    1.3  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.3    1.0  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.545    0.979  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.70    1.00  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   615    358  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.4   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.0   mi/h

Percent free flow speed, PFFS   84.5   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.9     1.1   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.943     0.993   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   1.00     1.00   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   249     353   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   29.4  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.8  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  35.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.36  
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Capacity, Cd,ATS (Equation 15-12) pc/h   712  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1616  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.5  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   234.7  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.59  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 5 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Cooper Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               476veh/h 

 

Opposing direction vol., V
o
             318veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.4 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.95    0.85  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   566    431  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   3.2   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  47.0   mi/h

Percent free flow speed, PFFS   81.1   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.2     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.986     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.96     0.87   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   529     401   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   51.2  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   38.3  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  73.0  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.33  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1408  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1488  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   81.1  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   501.1  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.97  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 5 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Cooper Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               318veh/h 

 

Opposing direction vol., V
o
             476veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.4 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.85    0.95  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   431    566  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   2.2   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  48.0   mi/h

Percent free flow speed, PFFS   82.8   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.2   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.986   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.87     0.96   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   401     529   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   45.0  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   38.3  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  61.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.25  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1521  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1609  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   82.8  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   334.7  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.77  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 6 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Cooper Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               495veh/h 

 

Opposing direction vol., V
o
             331veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         25%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.95    0.86  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   588    443  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.4   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  48.6   mi/h

Percent free flow speed, PFFS   83.8   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.2     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.986     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.96     0.87   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   550     417   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   53.0  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.8  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  68.2  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.35  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1423  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1505  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   83.8  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   521.1  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.99  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 6 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Cooper Creek Alternative 

Input Data

        
 

Analysis direction vol., V
d
               331veh/h 

 

Opposing direction vol., V
o
             495veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         10%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.86    0.95  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   443    588  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.0   mi/h

Percent free flow speed, PFFS   84.4   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.2   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.986   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.87     0.96   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   417     550   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   46.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   19.4  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  54.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.26  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1521  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1626  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.4  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   348.4  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.78  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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APPENDIX F6 

JUNEAU CREEK WITHOUT BRIDGE 
 



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 1 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               459veh/h 

 

Opposing direction vol., V
o
             307veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.8 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.94    0.85  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   551    416  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.3   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.2   mi/h

Percent free flow speed, PFFS   84.8   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.4     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.973     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.95     0.86   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   523     392   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   51.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.5  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  66.4  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.32  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1392  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1468  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.8  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   483.2  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.95  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 1 
Jurisdiction wb 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               307veh/h 

 

Opposing direction vol., V
o
             459veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.85    0.94  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   416    551  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.1   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.4   mi/h

Percent free flow speed, PFFS   85.2   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.4   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.973   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.86     0.95   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   392     523   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   44.5  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   26.5  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  55.9  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.24  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1505  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1609  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   85.2  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   323.2  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.75  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2 
Jurisdiction eb 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               380veh/h 

 

Opposing direction vol., V
o
             255veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length     3.00   mi        Up/down    4.0  
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedc

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.5    1.4  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.0  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.951    0.973  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.78    1.00  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   539    276  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.6   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.1   mi/h

Percent free flow speed, PFFS   86.3   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.2     1.1   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.986     0.993   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   1.00     1.00   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   406     270   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   41.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.4  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  49.7  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   B  
Volume to capacity ratio, v/c   0.32  
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Capacity, Cd,ATS (Equation 15-12) pc/h   709  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1678  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   86.3  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   400.0  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.86  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2 
Jurisdiction wb 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               255veh/h 

 

Opposing direction vol., V
o
             380veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length     4.00   mi        Up/down    4.0  
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedc

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   12.2    1.3  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.3    1.0  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.545    0.979  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.72    1.00  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   684    408  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.3   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  48.2   mi/h

Percent free flow speed, PFFS   83.1   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.8     1.1   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.945     0.993   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   1.00     1.00   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   284     403   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   33.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.3  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  39.0  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.40  
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Capacity, Cd,ATS (Equation 15-12) pc/h   747  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1622  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   83.1  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   268.4  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.65  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 3 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               380veh/h 

 

Opposing direction vol., V
o
             255veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       3.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length     2.00   mi        Up/down    4.0  
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedc

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   9.9    1.4  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.0  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.610    0.973  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.79    1.00  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   830    276  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.6   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  47.8   mi/h

Percent free flow speed, PFFS   82.5   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.0     1.1   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   1.000     0.993   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.99     1.00   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   404     270   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   41.0  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.4  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  49.6  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.49  
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Capacity, Cd,ATS (Equation 15-12) pc/h   745  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1678  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   82.5  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   400.0  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.86  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 3 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               255veh/h 

 

Opposing direction vol., V
o
             380veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       3.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length     2.00   mi        Up/down    4.0  
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedc

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   10.0    1.3  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.2    1.0  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.600    0.979  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.73    1.00  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   613    408  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.3   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  48.7   mi/h

Percent free flow speed, PFFS   84.0   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.1     1.1   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.993     0.993   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.99     1.00   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   272     403   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   32.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   14.4  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  37.9  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.36  
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Capacity, Cd,ATS (Equation 15-12) pc/h   829  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1682  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.0  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   268.4  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.65  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 4 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               380veh/h 

 

Opposing direction vol., V
o
             255veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.3 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         10%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.0    2.2  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.920    0.908  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.90    0.80  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   483    370  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.4   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.0   mi/h

Percent free flow speed, PFFS   86.1   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.7   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.953   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.90     0.83   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   463     339   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   46.9  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   20.9  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  59.0  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.28  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1336  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1419  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   86.1  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   400.0  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.86  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 4 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               255veh/h 

 

Opposing direction vol., V
o
             380veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.3 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         10%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.2    2.0  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.908    0.920  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.80    0.90  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   370    483  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.2   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.2   mi/h

Percent free flow speed, PFFS   86.5   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.953     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.83     0.90   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   339     463   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   38.7  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   20.9  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  47.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   B  
Volume to capacity ratio, v/c   0.22  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1464  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1554  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   86.5  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   268.4  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.65  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 5 
Jurisdiction EB 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               380veh/h 

 

Opposing direction vol., V
o
             255veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.2 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         20%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.0    2.2  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.920    0.908  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.90    0.80  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   483    370  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.4   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.0   mi/h

Percent free flow speed, PFFS   86.1   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.7   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.953   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.90     0.83   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   463     339   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   46.9  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   28.3  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  63.2  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.28  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1336  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1419  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   86.1  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   400.0  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.86  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 5 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               255veh/h 

 

Opposing direction vol., V
o
             380veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       1.2 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         10%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.2    2.0  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.908    0.920  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.80    0.90  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   370    483  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.2   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.2   mi/h

Percent free flow speed, PFFS   86.5   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.7     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.953     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.83     0.90   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   339     463   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   38.7  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   20.9  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  47.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   B  
Volume to capacity ratio, v/c   0.22  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1464  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1554  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   86.5  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   268.4  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.65  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 6 
Jurisdiction eb 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               495veh/h 

 

Opposing direction vol., V
o
             331veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         50%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.8    2.1  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.932    0.914  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.95    0.86  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   588    443  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   2.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  48.0   mi/h

Percent free flow speed, PFFS   82.7   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.2     1.6   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.986     0.960   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.96     0.87   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   550     417   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   53.0  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   32.6  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  71.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   D  
Volume to capacity ratio, v/c   0.35  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1423  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1505  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   82.7  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   521.1  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.99  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.41 Generated:  11/25/2013    9:45 AM

Page 2 of 2Directional

11/25/2013file://C:\Users\j.forthun\AppData\Local\Temp\s2kD388.tmp



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 6 
Jurisdiction WB 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               331veh/h 

 

Opposing direction vol., V
o
             495veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       2.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         10%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedcb gfedc

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   2.1    1.8  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.914    0.932  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.86    0.95  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   443    588  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.0   mi/h

Base free-flow speed4, BFFS   60.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   58.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.0   mi/h

Percent free flow speed, PFFS   84.4   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.6     1.2   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.960     0.986   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.87     0.96   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   417     550   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   46.1  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   19.4  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  54.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.26  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1521  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1626  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   84.4  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   348.4  

Effective width, Wv (Eq. 15-29) ft   24.00  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   3.78  

Bicycle level of service (Exhibit 15-4)   D  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2 
Jurisdiction EB EXISTING (20%) 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               95veh/h 

 

Opposing direction vol., V
o
             64veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedc gfedcb

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.5    2.7  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.951    0.880  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.67    0.67  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   157    114  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   0.5   mi/h

Base free-flow speed4, BFFS   55.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  50.4   mi/h

Percent free flow speed, PFFS   95.1   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.9     1.9   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.941     0.941   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.73     0.73   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   146     98   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   16.4  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   11.8  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  23.5  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   A  
Volume to capacity ratio, v/c   0.09  
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Capacity, Cd,ATS (Equation 15-12) pc/h   0  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1167  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   95.1  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   100.0  

Effective width, Wv (Eq. 15-29) ft   33.45  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   0.44  

Bicycle level of service (Exhibit 15-4)   A  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.41 Generated:  11/25/2013    9:49 AM

Page 2 of 2Directional

11/25/2013file://C:\Users\j.forthun\AppData\Local\Temp\s2kAB02.tmp



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 2 
Jurisdiction WB EXISTING (20%) 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               64veh/h 

 

Opposing direction vol., V
o
             95veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         0%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedc gfedcb

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.5    2.7  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.951    0.880  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.67    0.67  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   106    170  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   1.1   mi/h

Base free-flow speed4, BFFS   55.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  49.8   mi/h

Percent free flow speed, PFFS   93.9   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.9     1.9   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.1     1.1   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.926     0.926   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.73     0.73   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   100     148   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   11.6  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   11.8  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  16.4  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   A  
Volume to capacity ratio, v/c   0.06  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1075  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1223  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   93.9  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   67.4  

Effective width, Wv (Eq. 15-29) ft   36.24  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   -0.74  

Bicycle level of service (Exhibit 15-4)   A  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 3, 4, & 5 
Jurisdiction EB Existing (30%) 
Analysis Year 2043 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               142veh/h 

 

Opposing direction vol., V
o
             96veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedc gfedcb

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.5    2.7  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.951    0.880  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.71    0.67  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   221    171  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   3.6   mi/h

Base free-flow speed4, BFFS   55.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  46.3   mi/h

Percent free flow speed, PFFS   87.4   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.8     1.8   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.947     0.947   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.76     0.73   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   208     146   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   22.3  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   55.9  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  55.1  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   C  
Volume to capacity ratio, v/c   0.12  
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Capacity, Cd,ATS (Equation 15-12) pc/h   0  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1223  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   87.4  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   149.5  

Effective width, Wv (Eq. 15-29) ft   29.22  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   1.97  

Bicycle level of service (Exhibit 15-4)   B  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed 11/21/2013 
Analysis Time Period

Highway / Direction of Travel Sterling 
From/To Segment 3, 4, & 5 
Jurisdiction WB EXISTING (30%) 
Analysis Year 2035 

Project Description:   Juneau Creek Alt w/o bridge 

Input Data

        
 

Analysis direction vol., V
d
               96veh/h 

 

Opposing direction vol., V
o
             142veh/h 

 

Shoulder width ft                             6.0  
Lane Width ft                                 12.0  
Segment Length mi                       4.0 

   

 Class I highway     Class II 

highway  Class III highway 

 Terrain          Level        Rolling 

Grade Length       mi        Up/down     
Peak-hour factor, PHF               0.95  
No-passing zone                         100%  

% Trucks and Buses , P
T
           7 %

 

% Recreational vehicles, P
R

       17%
 

Access points mi                         8/mi 

gfedc gfedcb

gfedc

gfedc gfedcb

Average Travel Speed

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12)   1.5    2.5  

Passenger-car equivalents for RVs, E
R

 (Exhibit 15-11 or 15-13)   1.1    1.1  

Heavy-vehicle adjustment factor, f
HV,ATS

=1/ (1+ P
T 

(E
T 

-1)+P
R 

(E
R 

-1) )    0.951    0.891  

Grade adjustment factor1,  f
g,ATS

 (Exhibit 15-9)   0.67    0.71  

Demand flow rate2, v
i 
(pc/h) v

i
=V

i 
/ (PHF* f

g,ATS 
* f

HV,ATS
)   159    236  

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed  

Mean speed of sample3, S
FM

    

Total demand flow rate, both directions, v   

Free-flow speed, FFS=S
FM

+0.00776(v/ f
HV,ATS

 )    

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)   3.8   mi/h

Base free-flow speed4, BFFS   55.0   mi/h

Adj. for lane and shoulder width,4 f
LS

(Exhibit 15-7)   0.0   mi/h

Adj. for access points4, f
A

 (Exhibit 15-8)   2.0   mi/h

Free-flow speed, FFS  (FSS=BFFS-f
LS

-f
A

)   53.0   mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

  46.1   mi/h

Percent free flow speed, PFFS   87.0   %

Percent Time-Spent-Following

 Analysis Direction (d) Opposing Direction (o) 

Passenger-car equivalents for trucks, E
T
(Exhibit 15-18 or 15-19)   1.8     1.8   

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19)   1.0     1.0   

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) )   0.947     0.947   

Grade adjustment factor1, f
g,PTSF

 (Exhibit 15-16 or Ex 15-17)   0.73     0.76   

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF)   146     208   

Base percent time-spent-following4, BPTSF
d
(%)=100(1-eav

d
b
)   16.2  

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21)   55.9  

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)

  39.3  

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 15-3)   A  
Volume to capacity ratio, v/c   0.09  
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Capacity, Cd,ATS (Equation 15-12) pc/h   1167  

Capacity, C
d,PTSF

 (Equation 15-13) pc/h   1296  

Percent Free-Flow Speed PFFS
d
(Equation 15-11 - Class III only)   87.0  

Bicycle Level of Service

Directional demand flow rate in outside lane, v
OL 

(Eq. 15-24) veh/h   101.1  

Effective width, Wv (Eq. 15-29) ft   33.36  

Effective speed factor, S
t   

(Eq. 15-30)   4.79  

Bicycle level of service score, BLOS (Eq. 15-31)   0.47  

Bicycle level of service (Exhibit 15-4)   A  
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain. 

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
 

3. For the analysis direction only and for v>200 veh/h. 
4. For the analysis direction only 
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10. 
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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