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SECTIONONE Introduction

This report documents the existing and future alternative traffic conditions for the US 160 project
corridor study area, and supplements the Final Environmental Impact Statement (FEIS) being
prepared for this proposed roadway project. This report documents the existing (2001) and
future year (2025) seasonal peak traffic conditions for roadways and intersections within the
study area. The future year conditions examined consist of the No Action Alternative and other
action alternatives that are described in detail in Chapter 2, Alternatives, of the FEIS. The action
alternatives analyzed in this report represent the alternatives that were carried forward for
detailed analysis in the FEIS.
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SECTIONTWO Study Area

The traffic study area is located in La Plata County, Colorado. The project length on US 160
would be 16.2 miles, extending from milepost (MP) 88.0, located east of Durango, to MP 104.2,
located east of Bayfield. The project length on US 550 would be 1.2 miles, extending from MP
16.6, located at the US 160/US 550 (south) intersection, to MP 15.4, located south of the

US 550/CR 220 intersection. The study area is shown in Figure 1, Location Map. The highway
corridor includes four distinguishable geographic sections that have similar land use and traffic
issues. The alternative analysis will focus on the four sections separately. The four sections are:

e Grandview section — US 160 from MP 88.0 to MP 91.8, and a portion of US 550 from
MP 16.6 to MP 15.4.

e Florida Mesa and Valley section — US 160 from MP 91.8 to MP 94.2.
e Dry Creek and Gem Village section — US 160 from MP 94.2 to MP 101.6.
e Bayfield section — US 160 from MP 101.6 to MP 104.2.
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SECTIONTHREE Existing 2001 Conditions

This section summarizes the existing traffic volumes and Level of Service (LOS) for the
roadways and intersections along the US 160 project corridor. The existing conditions analysis
year used for this report is 2001. All traffic count data were collected by Bechtolt Engineering,
LLC, on weekdays in June 2001. Since the traffic counts were conducted in June, they are
representative of peak season traffic volumes.

3.1 EXISTING (2001) TRAFFIC VOLUMES

Twenty-four-hour machine traffic counts were conducted at the following locations:

e US 160 east and west of US 550 (south) (June 18-22, 2001)

e US 160 east and west of CR 222/CR 223 (west) (June 6-8, 2001)

e US 160 west of CR 508 (June 18-20, 2001)

e US 160 east and west of US 160 Business Route (US 160B) (east) (June 13-15, 2001)
e US 550 south of US 160 (June 18-22, 2001)

e SH 172/CR 234 north and south of US 160 (June 11-13, 2001)

e CR 222/CR 223 (west) north and south of US 160 (June 6-8, 2001)

e US 160B (east) south of US 160 (June 13-15, 2001)

Morning and evening peak-period turning movement count data were also collected at the
following intersection locations:

e US 160 and US 550 (south) (June 5, 2001)

e US 160 and SH 172/CR 234 (June 12, 2001)

e US 160 and CR 222/CR 223 (west) (June 7, 2001)
e US 160 and CR 501 (June 20, 2001)

The existing daily and peak-hour turning movement traffic volume counts are shown in Figure 2,
Existing (2001) Daily and Peak-Hour Traffic Volumes.

A-7 US 160 Final EIS, May 2006



SECTIONTHREE Existing 2001 Conditions

US 160 Final EIS, May 2006 A-8



SOWIN|OA dluel ]
Jno v_mon_mncm
Ajreq (100g) bunsix3

Z ainbi4
140d3d O144vdl S13d 091 SN

SIN

AWnoA Nofl yvad (Wd) WV — (###) ###

awnjo) Anng — | HEH

%
]
10S HS N 222 49
594 o B
N [aYay®
cde L 09 cv ccyd L cep ar
- 022 012 ~— (00%) OLT
(588> 05€ Jyle iEe 0 e (S1p> 58l s Vo (50D 08 (569 022
(S6e> 562 Il (c2e> /2 (07> e ) (S6€> ObG
OED oL e
(022> S8l —= ki (008> olg —= ki
O cE T§ | waw © s | vug
582 “es
001’8 008'S 0022 005°01
10S ¥ gee Yo
2Ll HS 06% SN
w N
0]
B S 8°
AR G
W U1 o
9SS | b wse> g9t ge 1o oel
-— ©08%) 012 -—
Jik i @ sz JL §— b olv
(cc9) cee (S/0T> 00k (0021 0¥ b 063 06 o) o
096> 0.5 am e b [ =4 (0ED 096 (089 0glT < oo b (516> 0601
(008> 026 —= co9> o1 —=
02 01 T} |y
NP
orxU
SN
005°01 E 009°2€

r8e 49

NOILVIJOdSNVYL 40 LNHNILIVdHdd
> [ |




SECTIONTHREE Existing 2001 Conditions

3.2  EXISTING (2001) TRAFFIC OPERATIONS

The existing (2001) levels of service for the highway segments and intersections along the
project corridor were estimated using the existing lane configuration, the peak-hour traffic
volumes shown in Figure 2, Existing (2001) Daily and Peak-Hour Traffic Volumes, and the
procedures documented in the Highway Capacity Manual 2000 (HCM 2000). The following
subsections summarize the results of these evaluations. The capacity analysis worksheets for the
existing highway segment analyses and the intersection analyses are included in Attachments A
and B, respectively.

3.2.1 Existing (2001) Highway Segment Analysis

Grandview Section

Through the Grandview section, US 160 is a two-lane highway with a passing lane eastbound
from the intersection with US 550 (south) to the CR 233 (east) intersection. Passing is not
permitted for 25 percent of the eastbound, and 100 percent of the westbound direction. The
capacity analysis results indicate that during the AM peak hour, US 160 is currently operating at
LOS C in the eastbound direction, and LOS F in the westbound direction. In addition, this
analysis shows that during the PM peak hour, US 160 is operating at LOS D in the eastbound
direction, and LOS E in the westbound direction.

Florida Mesa and Valley Section

Through the Florida Mesa and Valley section, US 160 is a two-lane highway. Passing is not
permitted for 42 percent of the eastbound and 44 percent of the westbound direction. The
capacity analysis results indicate that during the AM peak hour, US 160 is currently operating at
LOS D in the eastbound direction, and LOS E in the westbound direction. In addition, this
analysis shows US 160 is operating at LOS E in both the eastbound and westbound directions
during the PM peak hour.

Dry Creek and Gem Village Section

Through the Dry Creek and Gem Village section, US 160 is a two-lane highway. Passing is not
permitted for 58 percent of the eastbound, and 57 percent of the westbound direction. The
capacity analysis results indicate that during the AM peak hour, US 160 is currently operating at
LOS D in the eastbound direction, and LOS E in the westbound direction. In addition, this
analysis shows that during the PM peak hour, US 160 is operating at LOS E in the eastbound
direction, and LOS D in the westbound direction.

Bayfield Section

Through the Bayfield section, US 160 is a two-lane highway. Passing is not permitted for

72 percent of the eastbound, and 65 percent of the westbound direction. The capacity analysis
results indicate that during the AM peak hour, US 160 is currently operating at LOS E in both
the eastbound and westbound directions. In addition, this analysis shows that during the PM
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SECTIONTHREE Existing 2001 Conditions

peak hour, US 160 is operating at LOS E in the eastbound direction, and LOS D in the
westbound direction.

3.2.2 Existing (2001) Intersection Analysis

Grandview Section

In the Grandview section, there are currently two signalized intersections on US 160 at US 550
(south) and SH 172/CR 234. The capacity analysis results indicate that the US 160 intersection
with US 550 (south) is currently operating at LOS C during the AM and PM peak hours. The
US 160 intersection with SH 172/CR 234 is currently operating at LOS C during the AM peak
hour, and LOS D during the PM peak hour.

Florida Mesa and Valley Section

In the Florida Mesa and Valley section, an unsignalized intersection analysis was performed for
the CR 222/CR 223 (west) intersection with US 160. The analysis indicates that all critical
movements at this intersection are currently operating at LOS D or better.

Dry Creek and Gem Village Section

In the Dry Creek and Gem Village section, all of the intersections are minor unsignalized county
roads, and, therefore, no intersections were analyzed in this section.

Bayfield Section

In the Bayfield section, there is currently one signalized intersection on US 160 at CR 501. The
capacity analysis results indicate that this intersection is currently operating at LOS C during the
AM and PM peak hours.

3.2.3 Existing (2001) Operational Analysis Summary

Table 3.1, Existing US 160 Highway Segment Traffic Analysis Summary, summarizes the
existing traffic operations for the US 160 highway segments along the project corridor.

Table 3.1
Existing US 160 Highway Segment Traffic Analysis Summary

Eastbound Westbound
AM Peak PM Peak AM Peak PM Peak
Highway Segment LOS LOS LOS LOS
Grandview section
US 550 (south) to SH 172/CR 234 | ¢ | b | F | E
Florida Mesa and Valley section
SH172/CR234t0CR222/CR223(wes) | D | E | E | E
Dry Creek and Gem Village section
CR 222/CR 223 (west) to Gem Village | b | E | E | D

US 160 Final EIS, May 2006 A-12



SECTIONTHREE

Existing 2001 Conditions

Table 3.1
Existing US 160 Highway Segment Traffic Analysis Summary
Eastbound Westbound
AM Peak PM Peak AM Peak PM Peak
Highway Segment LOS LOS LOS LOS
Bayfield section
Gem Village to Bayfield ‘ E ‘ E E | D

As seen in Table 3.1, most of the highway segments along the US 160 project corridor are

operating at LOS D, or worse, during both the AM and PM peak hours. The poor operating
conditions are a result of high traffic volumes in conjunction with steep grades and insufficient

lanes for passing.

Table 3.2, Existing US 160 Signalized Intersection Traffic Analysis Summary, summarizes the
existing intersection traffic operations at the signalized intersections along the US 160 corridor.

Table 3.2
Existing US 160 Signalized Intersection Traffic Analysis Summary
Eastbound Westbound
Delay Delay
US 160 Intersection (sec./veh.) LOS (sec./veh.) LOS

Grandview section
US 550 (south) 23.6 C 25.0 C
SH 172/CR 234 31.9 C 35.9 D
Bayfield section
CR 501 | 247 | C 27 | C

As seen in Table 3.2, the signalized intersections along the US 160 corridor are operating at

LOS D, or better, during both the AM and PM peak hours.

A-13

US 160 Final EIS, May 2006




SECTIONTHREE Existing 2001 Conditions

US 160 Final EIS, May 2006 A-14



SECTIONFOUR Safety

US 160 has a higher-than-average number and severity of accidents in the state. Contributing to
this rating is uncontrolled access; lack of shoulders, turning lanes, and wildlife crossings; and
steep grades with insufficient lanes for passing. These problems are compounded by the
increasingly high traffic demands that are being placed on this section of highway. Design
improvements for US 160 are needed to reduce both the accident rates and the severity of the
accidents, as well as mitigate wildlife collisions through the use of wildlife crossings.

During the 5-year period from December 31, 1996, through December 31, 2001, 532 accidents
occurred on US 160 from west of the US 160/US 550 (south) intersection (MP 88.0) to east of
Bayfield (MP 104.2). Of those accidents, 34 percent resulted in injuries and 1.3 percent resulted
in fatalities. The most frequent accident types were rear-end (32 percent), animal (27 percent),
and overturning (8 percent). Also, 42 percent of the accidents occurred at intersections, were
intersection-related, or occurred at driveway accesses. Accidents typically occurred during
daylight (65 percent) and under dry conditions (83 percent).

The accident data suggest that the most frequent accident types occurred at locations on US 160
with similar physical features. Rear-end, turning, and overturning accidents occurred most
frequently in areas that lack turning lanes and have large numbers of access points, insufficient
shoulders, steep grades, and steep embankments.

Specific segments of the corridor exhibited a higher frequency of animal-related accidents.

These segments, typically 1,000 to 1,500 feet in length, are likely deer/elk migration routes that
intersect the US 160 project corridor. Contributing factors to animal-related accidents are lack of
wildlife crossings, insufficient shoulders, steep grades, and steep embankments. The highway
characteristics described above contributed to the overall accident rate by forcing wildlife onto
the highway and by limiting the ability of motorists to stop or make evasive maneuvers.

41  SAFETY ISSUES BY SECTION

The US 160 project corridor was divided into four sections for this accident analysis. US 550
from CR 220 to US 160 was also reviewed. Figures 3 through 7 are accident histograms
depicting the types of accidents and accident severity for each highway section during the 5-year
period of December 31, 1996, through December 31, 2001. An analysis of more recent data
indicated similar traffic accident trends in the project corridor when compared to the 1996-2001
data. As development, tourism, and traffic increase, accident rates and severity are also expected
to increase throughout the project corridor if no improvements are made.

Following is an analysis of the types and severity of accidents for each section of US 160.
Hazardous sections of roadway are identified through calculation of the weighted hazard index
(WHI). WHI is a statistic computed by considering accident frequency, accident severity, and
traffic volumes, and comparing these data with the accident history of similar highways.
Positive values of the WHI indicate highway sections that have an accident frequency and
severity higher than the statewide average. All of the US 160 and US 550 sections analyzed
yielded hazard indexes higher than the statewide average, demonstrating that the majority of the
US 160 project corridor and the connecting US 550 segment are in need of improvement to
reduce unsafe conditions.
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SECTIONFOUR Safety

US 550 - From CR 220 to US 160

This section of US 550 extends south from the US 160/US 550 (south) intersection as a two-lane
highway, ascending from the Animas River valley to the Florida Mesa in an area known as
Farmington Hill (Photo 1). The roadway is . -

cut into the side of the Farmington Hill
embankment and follows the sharp
horizontal curves of the hillside at a steep
grade, rising over 200 feet in approximately
0.66 mile. There are minimal paved
shoulders of 2 feet or less. The traversable
ground surface outside the roadway is as
narrow as 5 feet in many places, and only
one-third of the section has guardrail along
the downward slope embankment, leaving
little room for driver error or emergency
stops. Outside the traversable area, the
embankment both above and below the
roadway is steep: approximately 34 Photo 1
degrees. The embankment below the roadway ranges
from 46 to 290 feet in height. The north-facing slope
of the road surface makes this area prone to winter icing. The steep embankment above the
roadway comprises decomposed shale overlain by sandy cobbles and boulders, which are prone
to sloughing onto the roadway surface, creating hazards for drivers. Because of the sharp
horizontal curves, driver visibility along the road is short—as little as 100 feet at some locations;
hence, assuming a 30-miles per hour (mph) travel speed, drivers have only 2.0 seconds to react
to roadway hazards.

Farmington Hill

The roadway conditions are factors in the type and severity of accidents occurring on Farmington
Hill (Figure 3, US 550 Accident Histogram from CR 220 to US 160). The steep winding
roadway, icing conditions, and roadway obstructions contribute to drivers losing control of their
vehicles. If drivers lose control, the narrow shoulders, lack of guardrails, and steep
embankments make it difficult for them to regain control once their vehicles leave the roadway.
Accidents on Farmington Hill generally fall into two categories: drivers lose the ability to slow
or stop their vehicles due to the steep grade and either strike vehicles located in front of them or
run out into the US 160/US 550 (south) intersection, or drivers lose control and run off the
roadway surface and down the steep embankment below the roadway.

US 160 - From West of the US 160/US 550 (South) Intersection to and Including the SH 172/CR
234 Intersection

This section (Figure 4, US 160 Accident Histogram West of Farmington Hill to SH 172/CR 234)
is one of the most developed along the project corridor, and development in this area is
increasing. Development is residential, commercial, and industrial. The existing traffic volumes
in this section are the highest in the project corridor and are projected to more than double within
the next 20 years. This segment also includes the heavily traveled Farmington Hill and the SH
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172/CR 234 intersection with US 160. The data indicate that uncontrolled access and lack of
turning lanes are contributing factors to accidents in this section.

US 160 — From the SH 172/CR 234 Intersection to and Including the CR 222/CR 223 (west)
Intersection

This section [Figure 5, US 160 Accident Histogram SH 172/CR 234 to CR 222/CR 223 (west)]
is semi-rural with sparse residential and commercial development. Development is expected to
accelerate as residential density increases in the Grandview area and pushes growth to the east.
The data indicate that uncontrolled access, lack of turning lanes, and insufficient shoulders are

contributing factors to accidents in this section.

US 160 — From the CR 222/CR 223 (west) Intersection to and Including CR 502

This section [Figure 6, US 160 Accident Histogram CR 222/CR 223 (west) to CR 502] is rural
with sparse residential and commercial development, with the exception of Gem Village.
Development along US 160 in this region is generally occurring at a slower rate than other
sections. However, development along the county road system is increasing, resulting in
additional traffic demands at the existing county road connections.

The high percentage of animal-related accidents is due to this area being a prime migration
corridor for wintering elk and mule deer. The data indicate that lack of wildlife crossings,
insufficient shoulders, steep grades, and steep embankments are contributing factors to accidents
in this section.

US 160 - From CR 502 to East of Bayfield

This is one of the more developed sections (Figure 7, US 160 Accident Histogram CR 502 to
East of Bayfield) along the project corridor. Additionally, there are commercial developments
currently in the planning and construction phases. Development consists of residential and
commercial. The accident data along this section indicate that intersections, driveways, and lack
of wildlife crossings are contributing factors to accidents, as well as insufficient shoulders and
steep embankments.
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SECTIONFIVE Alternatives

There were two action alternatives, in addition to the No Action Alternative, in each of the four
sections that were carried forward for detailed analysis and are analyzed in this report. These
are described below.

51 GRANDVIEW SECTION

Alternative G Modified

From the west project limit to the US 160/US 550 (south) intersection, US 160 would be four
lanes with an eastbound climbing lane and a westbound auxiliary lane. From the US 550 (south)
intersection to the intersection with SH 172/CR 234, US 160 would be four lanes. There would
be single point urban interchanges at CR 233 (west) and SH 172/CR 234. US 160 would remain
on the existing alignment except near the SH 172/CR 234 intersection, where it would be shifted
north to avoid Crestview Memorial Gardens.

US 550 would be four lanes from CR 220 to the intersection with US 160. US 550 would be
realigned to the east of the existing US 550 and skirt the western edge of the Florida Mesa before
connecting to US 160 with a trumpet interchange approximately 0.6 miles east of the existing
US 160/US 550 (south) intersection.

Alternative F Modified

From the west project limit to the US 160/US 550 (south) intersection, US 160 would be four
lanes with an eastbound climbing lane and a westbound auxiliary lane. From the US 550 (south)
intersection to the intersection with SH 172/CR 234, US 160 would be four lanes. There would
be a single point urban interchange at SH 172/CR 234. US 160 would remain on the existing
alignment except near the SH 172/CR 234 intersection, where it would be shifted north to avoid
Crestview Memorial Gardens.

US 550 would be four lanes from CR 220 to the intersection with US 160. US 550 would be
realigned to the east of the existing US 550 and cross the top of the Florida Mesa before
connecting to US 160 with a single point urban interchange at the existing US 160/CR 233(west)
intersection location.

52 FLORIDA MESA AND VALLEY SECTION

Alternative C

US 160 would be four lanes and generally remain on the existing alignment, with slight shifts as
necessary to avoid residential structures on the north side of US 160 and the Griffin Dairy farm
complex on the south side of US 160. Continuous access roads would be constructed both north
and south of the highway. CR 222 and CR 223 would be realigned and connect to access roads
on both sides of US 160. A new intersection with US 160 would be created approximately 4,500
feet east of the existing CR 222/CR 223 (west) intersection. Because this is on the east side of
the Florida River, new roadway connections would be made to CR 510 on the south and CR 223
on the north.
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Alternative A

US 160 would be four lanes and generally remain on the existing alignment, with slight shifts as
necessary to avoid residential structures on the north side of US 160 and the Griffin Dairy Farm
complex on the south side of US 160. Continuous access roads would be constructed both north
and south of the highway. CR 222 and CR 223 would be realigned and connect to US 160 at a
new intersection approximately 500 feet west of the existing CR 222/CR 223 (west) intersection
with US 160.

5.3 DRY CREEK AND GEM VILLAGE SECTION

Alternative H

US 160 would be four lanes and generally remain on the existing alignment with improvements
for curvature, grades, and sight distance from the CR 222/CR 223 (west) intersection to the CR
223 (east) intersection. CR 223 would be realigned and connect to US 160 approximately 1,500
feet west of the existing US 160/CR 223 (east) intersection. To reduce impacts to high quality
wetlands, a 36-foot median would be used from MP 98 to MP 99 to separate opposing travel
lanes. A 46-foot median would be used in all other areas. Access roads are provided on both
sides of US 160 between MP 94 and MP 95 and on the north side of US 160 between MP 96 and
MP 97 to consolidate direct highway access and reduce out-of-direction travel. East of the

US 160/CR 223 (east) intersection, US 160 would be realigned and bypass Gem Village to the
south. The realigned US 160 would leave the existing US 160 on the west side of Gem Village
near MP 100 and rejoin it near MP 101. No access roads would be constructed, but access would
be provided at the east end of Gem Village. A one-way slip ramp would provide access for
westbound traffic at the west end of Gem Village.

Alternative C

US 160 would be four lanes and generally remain on the existing alignment with improvements
for curvature, grades, and sight distance. CR 223 would be realigned and connect to US 160
approximately 1,500 feet west of the existing US 160/CR 223 (east) intersection. To reduce
impacts to high quality wetlands, a 36-foot median would be used at this intersection to separate
opposing travel lanes. A 46-foot median would be used in all other areas. Access roads are
provided on both sides of US 160 between MP 94 and MP 95 and on the north side of US 160
between MP 96 and MP 97 to consolidate direct highway access and reduce out-of-direction
travel. In Gem Village, US 160 would be widened to the south. Access roads would be
constructed on both sides of US 160 and access would be provided at the west end of Gem
Village.

54  BAYFIELD SECTION

Alternative B

US 160 would be four lanes and generally remain on the existing alignment with improvements
for curvature, grades, and sight distance. Three closely spaced intersections with US 160
[US 160B (west), CR 506, and CR 502] would be consolidated into a single unsignalized
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intersection. CR 502 would be realigned and connect to US 160 approximately 1,500 feet west
of the existing US 160/CR 502 intersection. The realigned CR 502 would intersect CR 506 north
of US 160 and continue south of US 160 to intersect with US 160B. This realignment would
eliminate both of the existing US 160 intersections with CR 502 and CR 506. Access to

US 160B would be maintained through an access road on the south side of US 160. The

US 160/CR 501 intersection would remain a signalized intersection at its present location. The
intersections of US 160B/CR 501 and US 160B/CR 521 would be reconstructed as a roundabout.

Alternative A

US 160 would be four lanes and generally remain on the existing alignment with improvements
for curvature, grades, and sight distance. Three closely spaced intersections with US 160

[US 160B (west), CR 506, and CR 502] would be consolidated into a single unsignalized
intersection. CR 502 would be realigned and connect to US 160 approximately 1,500 feet west
of the existing US 160/CR 502 intersection. The realigned CR 502 would intersect CR 506 north
of US 160 and continue south of US 160 to intersect with US 160B. This realignment would
eliminate both of the existing US 160 intersections with CR 502 and CR 506. Access to

US 160B would be maintained through an access road on the south side of US 160. CR 501
would be realigned and connect to US 160 approximately 800 feet west of the existing

US 160/CR 501 intersection. This new intersection with US 160 would be a diamond
interchange. From US 160 to the US 160B/CR 521 intersection, the existing CR 501 would be
eliminated.
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SECTIONSIX Travel Demand

This section summarizes the development of the 2025 daily and peak-hour traffic volumes for
the peak season conditions.

6.1 TRAFFIC VOLUMES

Traffic volumes for the project corridor were estimated using available data in the area including
traffic impact reports, the US 550 and US 160 Feasibility Study, the Grandview Area Plan, and
through coordination with CDOT, the City of Durango, and La Plata County. The following
paragraphs describe the methodology used for assessing the design year 2025 traffic volumes for
each of the sections along the corridor.

6.1.1 Grandview Section

The City of Durango’s Grandview Area Plan provided the basis for development of traffic
volumes in the Grandview section. Through coordination with the City of Durango and La Plata
County, the trips generated by the Grandview development were estimated according to the
proposed land uses and the Institute of Transportation Engineer’s Trip Generation Manual. The
trip generation tables for the Grandview section development are included in Attachment C,
Grandview Section Trip Generation Tables. As shown in the trip generation tables, the total trips
were reduced by 20 percent in Subareas | and I11 to account for internal and pass-by trips. This
trip diversion rate was approved by the City of Durango, La Plata County, and CDOT. The trips
were distributed based on the same distribution used for current traffic studies in the area (75
percent to/from the west, 20 percent to/from the east, and 5 percent to/from the north and south).

A 2025 seasonal background daily volume of 42,500 (a number approved by CDOT, the City of
Durango, and La Plata County) was applied to the west of the project and used as a control
volume for the project corridor through Grandview. The AM peak-hour background traffic was
assigned using an AM peak hour to daily percentage of 6.4 percent, with a directional split of
35 percent eastbound and 65 percent westbound. The PM peak-hour background traffic was
assigned using a PM peak hour to daily percentage of 10 percent, with a directional split of

56 percent eastbound and 44 percent westbound. The background volume does not include trips
generated by the Grandview development. The trips generated by the Grandview development
(shown in the trip generation tables in Attachment C, Grandview Section Trip Generation
Tables) were added to the background traffic to estimate the total 2025 seasonal daily traffic.
The 2025 seasonal daily and peak-hour volumes for Alternative G Modified and Alternative F
Modified are shown in Figures 8 and 9, respectively.

6.1.2 Florida Mesa and Valley Section

The 2025 seasonal traffic volumes in the Florida Mesa and Valley section were developed
according to the volumes entering and exiting the east end of the Grandview section. The
turning volumes at the CR 222/CR 223 (west) intersection with US 160 were developed using a
growth rate of 2.19 percent per year based on the state demographer’s population forecasts. The
2025 seasonal daily and peak hour volumes for Alternative C and Alternative A are shown in
Figures 8 and 9, respectively. The only difference between these two alternatives is the location
of the CR 222/CR 223 (west) intersection; therefore, the traffic volumes are the same for both
alternatives.
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SECTIONSIX Travel Demand

6.1.3 Dry Creek and Gem Village Section

The 2025 seasonal traffic volumes in the Dry Creek and Gem Village section were developed
according to the volumes entering and exiting the east end of the Florida Mesa and Valley
section, and the volumes entering and exiting the west end of the Bayfield section. There are no
major intersections in the Dry Creek and Gem Village section; therefore, analysis was performed
only for the US 160 main lane. The 2025 seasonal daily and peak-hour volumes for Alternative
H and Alternative C are shown in Figures 8 and 9, respectively. The traffic volumes for theses
alternatives are the same since the only difference between the alternatives is the alignment.

6.1.4 Bayfield Section

The 2025 seasonal traffic volumes in the Bayfield section were developed according to 2020
traffic projections from the 1999 Traffic Memorandum for US 160 in Bayfield, by URS
Corporation. The 2020 traffic volumes from this memorandum were increased by 1.79 percent
per year for five years to reflect the 2025 condition. This growth rate was based on the state
demographer’s population growth projection from 2020 to 2025. The 2025 seasonal daily and
peak-hour volumes for Alternative B and Alternative A are shown in Figures 8 and 9,
respectively.
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SECTIONSEVEN 2025 Analysis of Options That Were Dismissed

This section documents the analysis of alternative options that were carried forward for analysis
on this traffic study. The analysis focuses on two options that were considered but dismissed due
to operational deficiencies and safety concerns. These two options are described in the following
subsections.

Intersection Options in the Grandview Section

For Grandview section Alternative G Modified and Alternative F Modified, single-point urban
interchanges were recommended on US 160 at the intersections of CR 233 (west) and SH 172/CR
234. These two locations were originally analyzed as intersections and the results are summarized
in Table 7.1, Grandview Section Alternative Options Intersection Analysis Summary.

Table 7.1
Grandview Section Alternative Options Intersection Analysis Summary

Alternative G Modified Alternative F Modified
AM Peak PM Peak AM Peak PM Peak
Delay Level of Delay Level of Delay Level of Delay Level of
US 160 Intersection (sec./veh.) Service |[(sec./veh.)| Service | (sec./veh.) | Service |(sec./veh.)| Service

SH 172/CR 234
Eastbound left 53.1 D 57.1 E 53.1 D 57.1 E
Eastbound through 35.8 D 68.2 E 35.8 D 68.2 E
Eastbound right 8.7 A 22.0 C 8.7 A 22.0 C
Westbound left 48.6 D 47.8 D 48.6 D 47.8 D
Westbound through 30.3 C 49.6 D 30.3 C 49.6 D
Westbound right 7.0 A 8.2 A 7.0 A 8.2 A
Northbound left 50.9 D 77.3 E 50.9 D 77.3 E
Northbound through 53.6 D 68.3 E 53.6 D 68.3 E
Northbound right 35.3 D 34.2 C 35.3 D 34.2 C
Southbound left 36.5 D 425 D 36.5 D 425 D
Southbound through 52.5 D 56.7 E 52.5 D 56.7 E
Southbound right 45.2 D 80.8 F 45.2 D 80.8 F

Overall 36.8 D 55.5 E 36.8 D 55.5 E
CR 233 (west) *
Eastbound left 79.5 E 208.2 F 253.0 F 244.8 F
Eastbound through 50.9 D 225.0 F 78.6 E 496.0 F
Eastbound right 15.1 B 11.2 B 27.6 C 350.7 F
Westbound left 385 D 447 D 374 D 36.8 D
Westbound through 48.6 D 191.0 F 155.6 F 496.0 F
Westbound right 13.1 B 9.8 A 16.5 B 16.5 B
Northbound left 58.9 E 245.5 F 220.7 F 212.6 F
Northbound through 53.9 D 58.1 E 164.0 F 225.3 F
Northbound right 26.3 C 339 C 457 D 358 D
Southbound left 54.7 D 52.3 D 36.8 D 39.2 D
Southbound through 53.9 D 58.1 E 123.2 F 293.1 F
Southbound right 0.1 A 0.7 A 0.7 A 18.2 B

Overall 45.1 D 157.7 F 119.2 F 278.3 F

* For Alternative F Modified, US 550 is realigned to connect to US 160 at CR 233 (west).
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As seen in Table 7.1, an intersection at US 160 and SH 172/CR 234 would operate the same for
both Alternative G Modified and Alternative F Modified. Overall, this intersection would
operate at LOS D during the AM peak hour and LOS E during the PM peak hour. During the
PM peak hour, six movements are projected to operate at LOS E and one movement at LOS F.
The intersection at US 160/CR 233 (west) is projected to operate at LOS D during the AM peak
hour and LOS F during the PM peak hour for Alternative G Modified and LOS F during both the
AM and PM peak hours for Alternative F Modified. Several movements at this intersection are
projected to operate at LOS F during the peak hours.

The results of the signalized intersection analysis for these two intersections would not meet the
level of service criteria for the Grandview section; therefore, interchanges were recommended at
these locations.

Three-Lane Highway Option

A three-lane highway option was considered for the US 160 corridor from US 550 (south) to
Bayfield. The three-lane alternative was an improved two-lane that provided one 12-foot travel
lane in each direction and a center passing lane for use by only one travel direction at a time.

The traffic operations of a three-lane highway are similar to that of a two-lane highway. The
direction of travel that has the passing lane would have an improved level of service but the
opposing single travel lane would still result in unacceptable levels of service (LOS E or LOS F).
This is due to the inability of the single lane of travel to pass slower-moving vehicles. Rolling
terrain and truck percentages in excess of 5.0 percent also contribute to increased traffic
congestion along the corridor.

The three-lane alternative also results in unrestricted access to US 160, with left turns allowed at
all accesses to provide reasonable access to property owners along the corridor. The unrestricted
access results in more conflict points along the corridor which increases the potential for
accidents.

The three-lane option was dismissed as an alternative due to the safety concerns and the
undesirable levels of service for the single-lane direction of travel.
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This section documents the operational analysis conducted in support of the US 160 FEIS from
Durango to Bayfield. The 2025 traffic operations for the highway sections and intersections
were evaluated for the No Action Alternative as well as the two action alternatives in each of the
four sections. The purpose of this analysis is to provide an objective and thorough evaluation of
the traffic operations for each alternative, and a comparison between the alternatives. The 2025
peak hour levels of service were estimated using the peak-hour traffic volumes shown in Figures
8 and 9, and the methodologies described in the Highway Capacity Manual 2000 (HCM 2000).

8.1 2025 GRANDVIEW SECTION OPERATIONAL ANALYSIS

Operational analyses were performed in the Grandview section for the No Action Alternative,
Alternative G Modified, and Alternative F Modified. The capacity analysis worksheets for the
Grandview section highway analyses and the intersection analyses are included as Attachments
D and E, respectively.

8.1.1 2025 Grandview Section Highway Analysis

No Action Alternative

The No Action Alternative would include a safety improvement currently under construction that
would provide an additional lane westbound from SH 172/CR 234 to approximately 0.5 mile east
of the US 550 (south) intersection with US 160. The resulting four-lane highway section from
east of the US 160/US 550 (south) intersection to the US 160/CR 233 (west) intersection is
projected to operate at LOS D eastbound, and LOS C westbound during the AM peak hour. It is
projected to operate at LOS E eastbound, and LOS F westbound during the PM peak hour. Since
the fourth lane westbound would end east of the US 160/US 550 (south) intersection, this
transition back to a three-lane highway would be a bottleneck and result in additional congestion
in this section. The four-lane highway section on US 160 between the CR 233 (west) and

SH 172/CR 234 intersections is projected to operate at LOS B eastbound and westbound during
the AM peak hour, and LOS C eastbound and westbound during the PM peak hour. Additional
congestion would occur in this section due to the bottleneck east of SH 172/CR 234, as US 160
transitions back to a two-lane highway.

Alternative G Modified

Alternative G Modified would provide an access-controlled US 160 through the Grandview
section. US 550 would be realigned to the east of the existing location and would also provide
access from the north of US 160. There would be interchanges along US 160 at US 550 (south),
CR 233 (west), and SH 172/CR 234. US 160 would be four lanes (two lanes in each direction)
east of the US 550 (south) interchange, and four lanes (two lanes in each direction) plus an
auxiliary lane and a climbing lane (one lane in each direction) west of the US 550 (south)
interchange. Table 8.1, Alternative G Modified, Highway Segment Traffic Operations
Summary, summarizes the US 160 highway segment levels of service along the corridor in the
Grandview section for this alternative. Table 8.2, Alternative G Modified, Ramp Merge/Diverge
and Weaving Area Traffic Operations Summary, summarizes the highway ramp junction
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merge/diverge and weaving area levels of service along US 160 in the Grandview section for this
alternative.

Table 8.1
Alternative G Modified, Highway Segment
Traffic Operations Summary

Eastbound Westbound
AM Peak PM Peak AM Peak PM Peak
US 160 Highway Segment LOS LOS LOS LOS
West of US 550 (south) B D C D
US 550 (south) to CR 233 (west) C D C D
CR 233 (west) to SH 172/CR 234 B C B C
Table 8.2

Alternative G Modified, Ramp Merge/Diverge and Weaving Area Traffic
Operations Summary

Alternative G Modified
Merge/Diverge Area Weaving Area
US 160 Location AMPeak LOS | PMPeakLOS | AMPeakLOS | PM PeakLOS
Eastbound
Off-Ramp to US 550 (south) B D
On-Ramp from US 550 (south) C D
Off-Ramp to CR 233 (west) C D
On-Ramp to CR 233 (west) B C
Off-Ramp to SH 172/CR 234 B C
On-Ramp to SH 172/CR 234 B B
Westbound
Off-Ramp to SH 172/CR 234 B B
On-Ramp to SH 172/CR 234 B C
Off-Ramp to CR 233 (west) B C
On-Ramp to CR 233 (west) N/A N/A
Between CR 233 (west) On-Ramp and B D
US 550 (south) Off-Ramp
On-Ramp from northbound US 550 (south) B C
(Loop)
On-Ramp from southbound US 550 (south) B Cc
Alternative F Modified

Alternative F Modified would provide an access-controlled US 160 through the Grandview
section. US 550 would be realigned to connect with US 160 at CR 233 (west). Interchanges
would be provided at the US 550 (south)/CR 233 (west) intersection and the SH 172/CR 234
intersection. US 160 would be four lanes (two lanes in each direction) between the US 550
(south)/CR 233 (west) and SH 172/CR 234 interchanges, and four lanes (two lanes in each
direction) plus an auxiliary lane and a climbing lane (one lane in each direction) west of the
US 550 (south)/CR 233 (west) interchange. Table 8.3, Alternative F Modified, Highway
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Segment Traffic Operations Summary, summarizes the US 160 highway segment levels of
service along the corridor in the Grandview section for this alternative. Table 8.4, Alternative F
Modified, Ramp Merge/Diverge and Weaving Area Traffic Operations Summary, summarizes
the highway ramp junction merge/diverge and weaving area levels of service along US 160 in
the Grandview section for this alternative.

Table 8.3
Alternative F Modified, Highway Segment Traffic Operations Summary
Eastbound Westbound
US 160 Highway Segment AM Peak LOS | PMPeakLOS | AMPeakLOS | PM Peak LOS
West of US 550 (south)/CR 233 (west) B D C D
US 550 (south)/CR 233 (west) to B C B C
SH 172/CR 234
Table 8.4

Alternative F Modified, Ramp Merge/Diverge and Weaving Area Traffic
Operations Summary

Alternative F Modified
Merge/Diverge Area Weaving Area
US 160 Location AM Peak LOS | PM Peak LOS | AM Peak LOS PM Peak LOS
Eastbound
Off-Ramp to US 550 (south) N/A N/A
On-Ramp from US 550 (south) N/A N/A
Off-Ramp to CR 233 (west) B B
On-Ramp to CR 233 (west) B C
Off-Ramp to SH 172/CR 234 B C
On-Ramp to SH 172/CR 234 B B
Westbound
Off-Ramp to SH 172/CR 234 B B
On-Ramp to SH 172/CR 234 B C
Off-Ramp to CR 233 (west) B C
On-Ramp to CR 233 (west) C D
Between CR 233 On-Ramp and US 550 N/A N/A
(south) Off-Ramp
On-Ramp from northbound US 550 (south) N/A N/A
(Loop)
On-Ramp from southbound US 550 (south) N/A N/A

8.1.2 2025 Grandview Section Highway Analysis Comparison Summary

Table 8.5, Grandview Section Highway Segment Alternative Comparison Summary, shows an
alternative comparison of the levels of service for the highway segments along US 160 in the
Grandview section.
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Table 8.5
Grandview Section Highway Segment Alternative Comparison Summary
No Action Alternative Alternative G Modified Alternative F Modified
Eastbound Westbound Eastbound Westbound Eastbound Westbound

AM PM AM PM AM PM AM PM AM PM AM PM
Peak | Peak Peak Peak | Peak |Peak | Peak | Peak Peak Peak Peak Peak

US 160 Highway Segment LOS | LOS LOS LOS | LOS |LOS | LOS | LOS LOS LOS LOS LOS

West of US 550 (south) D F D F B D C D B D Cc D
US 550 (south) to CR 233

(west) D E C F Cc D C D * * * *
CR 233 (west) to

SH 172/CR 234 B C B C B C B C B C B C

* For Alternative F Modified, US 550 is realigned to connect with CR 233

As seen in Table 8.5, the No Action Alternative would not provide the needed capacity for the
2025 design year. Although the safety improvement, currently under construction, would
provide acceptable levels of service through a portion of the Grandview section, bottlenecks
would occur at each end of the improvement as US 160 transitions back to existing lane
geometry. The main lane segments for Alternative G Modified and Alternative F Modified are
expected to operate at the same level of service.

Table 8.6, Grandview Section Ramp Merge/Diverge and Weaving Area Alternative Comparison
Summary, shows a comparison of the levels of service for the ramp merge/diverge and weaving
areas between Alternative G Modified and Alternative F Modified. The No Action Alternative

does not include interchanges with ramps; therefore, it was not included in the comparison table.

Table 8.6
Grandview Section Ramp Merge/Diverge and Weaving
Area Alternative Comparison Summary

Alternative G Modified Alternative F Modified
Merge/Diverge Area Weaving Area Merge/Diverge Area Weaving Area
AMPeak | PMPeak | AM Peak | PMPeak | AMPeak | PMPeak | AM Peak | PM Peak
US 160 Location LOS LOS LOS LOS LOS LOS LOS LOS

Eastbound

Off-Ramp to US 550 (south) B D N/A N/A

On-Ramp from US 550 (south) C D N/A N/A

Off-Ramp to CR 233 (west) C D B B

On-Ramp from CR 233 (west) B C B C

Off-Ramp to SH 172/CR 234 B C B C

On-Ramp from SH 172/CR 234 B B B B

Westbound

Off-Ramp to SH 172/CR 234 B B B B

On-Ramp from SH 172/CR 234 B C

Off-Ramp to CR 233 (west) B C B C

On-Ramp from CR 233 (west) N/A N/A C D
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Table 8.6
Grandview Section Ramp Merge/Diverge and Weaving
Area Alternative Comparison Summary

Alternative G Modified Alternative F Modified
Merge/Diverge Area Weaving Area Merge/Diverge Area Weaving Area
AMPeak | PMPeak | AMPeak | PMPeak | AMPeak | PMPeak | AM Peak | PM Peak
US 160 Location LOS LOS LOS LOS LOS LOS LOS LOS
Between CR 233 (west) On-Ramp and
US 550 (south) Off-Ramp B D N/A N/A
On-Ramp from northbound US 550 (south)
(Loop) B C N/A N/A
On-Ramp from southbound US 550 (south) B C N/A N/A

Table 8.6 indicates that all ramp merge/diverge and weaving areas are projected to operate at
LOS D or better for both alternatives. Alternative G Modified and Alternative F Modified are
projected to have similar main lane merge/diverge traffic operations in the design year.

8.1.3 2025 Grandview Section Intersection Analysis

No Action Alternative

Signalized intersection analyses were performed for the No Action Alternative on US 160 at

US 550 (south), CR 233 (west), and SH 172/CR 234. The results of the analyses indicate that all
three intersections are projected to operate at LOS F during the AM and PM peak hours under
the No Action Alternative.

Alternative G Modified

Alternative G Modified would have an interchange at the realigned US 160/US 550 (south)
intersection with a signalized intersection on the north side and an unsignalized intersection on
the south side of US 160. There are single-point urban interchanges on US 160 at the
intersections with CR 233 (west) and SH 172/CR 234. Table 8.7, Alternative G Modified,
Signalized Intersection Operations Summary, summarizes the results of the signalized
intersections for this alternative at these locations in the Grandview section.
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Table 8.7
Alternative G Modified,
Signalized Intersection Operations Summary

Alternative G Modified
AM Peak PM Peak
Delay Delay
US 160 Intersection sec/veh Level of Service sec/veh Level of Service
SH 172/CR 234 (west)
Eastbound left 23.3 C 42.6 D
Eastbound right 334 C 34.2 C
Westbound left 22.3 C 35.6 D
Westbound right 23.3 C 9.0 A
Northbound left 28.7 C 10.6 B
Northbound through 28.3 C 40.6 D
Northbound right 8.0 A 224 C
Southbound left 22.8 C 9.3 A
Southbound through 28.0 C 38.5 D
Southbound right 9.3 A 39.8 D
Overall 24.7 C 28.8 C
CR 233 (west)
Eastbound left 22.3 C 34.8 C
Eastbound right 30.5 C 18.7 B
Westbound left 17.9 B 25.0 C
Westbound right 23.4 C 16.1 B
Northbound left 21.2 C 17.0 B
Northbound through 37.6 D 38.8 D
Northbound right 9.2 A 15.6 B
Southbound left 21.0 C 15.1 B
Southbound through 37.6 D 38.8 D
Southbound right 0.1 A 0.7 A
Overall 18.7 B 17.5 B
US 550 (south) (north side)
Eastbound left 22.1 C 26.2 C
Eastbound right 0.1 A 1.5 A
Westbound left 5.9 A 9.0 A
Westbound right 28.0 C 29.7 C
Northbound through 28.6 C 23.1 C
Southbound through 30.7 C 26.4 C
Southbound right 0.1 A 0.2 A
Overall 129 B 10.2 B
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Alternative F Modified

Alternative F Modified would have single-point urban interchanges along US 160 at the US 550
(south)/CR 233 (west) and SH 172/CR 234 intersections. Table 8.8, Alternative F Modified,
Signalized Intersection Operations Summary, summarizes the results of the signalized
intersections for Alternative F Modified at these locations in the Grandview section.

Table 8.8
Alternative F Modified, Signalized Intersection Operations Summary

Alternative F Modified
AM Peak PM Peak
Delay Delay
US 160 Intersection sec/veh Level of Service sec/veh Level of Service
SH 172/CR 234 (west)
Eastbound left 23.3 C 42.6 D
Eastbound right 33.4 C 34.2 C
Westbound left 22.3 C 35.6 D
Westbound right 23.3 C 9.0 A
Northbound left 28.7 C 10.6 B
Northbound through 28.3 C 40.6 D
Northbound right 8.0 A 22.4 C
Southbound left 22.8 C 9.3 A
Southbound through 28.0 C 38.5 D
Southbound right 9.3 A 39.8 D
Overall 24.7 C 28.8 C
US 550 (south)/CR 233 (west)
Eastbound left 54.1 D 63.3 E
Eastbound right Free-flow Free-flow Free-flow Free-flow
Westbound left 25.9 C 26.8 C
Westbound right 33.9 C 35.9 D
Northbound left 54.3 D 63.5 E
Northbound through 54.7 D 49.2 D
Northbound right 18.1 B 15.1 B
Southbound left 26.9 C 30.0 C
Southbound through 51.3 D 52.7 D
Southbound right Free-flow Free-flow Free-flow Free-flow
Overall 44.2 D 49.5 D

8.1.4 2025 Grandview Section Intersection Analysis Comparison Summary

Table 8.9, 2025 Grandview Section Signalized Intersection Alternative Comparison Summary,
shows an alternative comparison of the signalized intersection levels of service for the
Grandview section.
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Table 8.9
2025 Grandview Section Signalized Intersection Alternative Comparison Summary
No Action Alternative Alternative G Modified Alternative F Modified
AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak
Delay |Levelof | Delay |[Leveloff Delay |Levelof| Delay |Levelof| Delay |Levelof| Delay | Levelof

US 160 Intersection sec./veh. | Service | sec./veh. |Service| sec./veh. | Service | sec./veh. |Service|sec./veh.|Service [sec./veh.| Service
SH 172/CR 234
Eastbound left 326.6 F 4443 F 233 C 42.6 D 233 C 42.6 D
Eastbound through 260.9 F 471.1 F N/A N/A N/A N/A N/A N/A N/A N/A
Eastbound right 74 A 18.4 B 334 C 34.2 C 334 C 34.2 C
Westbound left 51.9 D 52.2 D 22.3 C 35.6 D 22.3 C 35.6 D
Westbound through 124.1 F 406.3 F N/A N/A N/A N/A N/A N/A N/A N/A
Westbound right 6.0 A 7.1 A 23.3 C 9.0 A 23.3 C 9.0 A
Northbound left 280.1 F 369.2 F 28.7 C 10.6 B 28.7 C 10.6 B
Northbound through 53.6 D 68.3 E 28.3 C 40.6 D 28.3 C 40.6 D
Northbound right 37.8 D 36.7 D 8.0 A 224 C 8.0 A 224 C
Southbound left 349 C 39.7 D 228 C 9.3 A 228 C 9.3 A
Southbound through 52.5 D 56.7 E 28.0 C 38.5 D 28.0 C 38.5 D
Southbound right 52.2 D 112.0 F 9.3 A 39.8 D 9.3 A 39.8 D

Overall 180.6 F 300.1 F 247 C 28.8 C 24.7 C 28.8 C

CR 233 (west)
Eastbound left 900.4 F 884.2 F 22.3 Cc 34.8 Cc 54.1 D 63.3 E
Eastbound through 48.4 D 235.8 F N/A N/A N/A N/A N/A N/A N/A N/A
Free- | Free- | Free- Free-
Eastbound right 16.9 B 16.7 B 30.5 C 18.7 B flow | flow | flow flow
Westbound left 36.0 D 359 D 17.9 B 25.0 C 259 C 26.8 C
Westbound through 43.3 D 209.8 F N/A N/A N/A N/A N/A N/A N/A N/A
Westbound right 16.5 B 16.4 B 23.4 C 16.1 B 339 C 35.9 D
Northbound left 221.6 F 1445.0 F 21.2 C 17.0 B 54.3 D 63.5 E
Northbound through 53.9 D 58.1 E 37.6 D 38.8 D 54.7 D 49.2 D
Northbound right 24.3 C 26.3 C 9.2 A 15.6 B 18.1 B 15.1 B
Southbound left 915 F 317.2 F 21.0 C 15.1 B 26.9 C 30.0 C
Southbound through 53.9 D 58.1 E 37.6 D 38.8 D 51.3 D 52.7 D
Free- | Free- | Free- Free-

Southbound right 344.1 F 804.4 F 0.1 A 0.7 A flow | flow | flow flow

Overall 265.7 F 478.3 F 18.7 B 17.5 B 442 D 495 D

US 550 (south)
Eastbound left N/A N/A N/A N/A 221 C 26.2 C N/A N/A N/A N/A
Eastbound through 302.5 F 3345 F N/A N/A N/A N/A N/A N/A N/A N/A
Eastbound right 2.2 A 12.8 B 0.1 A 15 A N/A N/A N/A N/A
Westbound left 428.0 F 428.0 F 5.9 A 9.0 A N/A N/A N/A N/A
Free- Free-

Westbound through Free-flow| flow |Free-flow| flow N/A N/A N/A N/A N/A N/A N/A N/A
Westbound right N/A N/A N/A N/A 28.0 C 29.7 C N/A N/A N/A N/A
Northbound left 378.7 F 357.5 F N/A N/A N/A N/A N/A N/A N/A N/A
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Table 8.9
2025 Grandview Section Signalized Intersection Alternative Comparison Summary
No Action Alternative Alternative G Modified Alternative F Modified
AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak
Delay |Levelof | Delay |[Leveloff Delay |Levelof| Delay |Levelof| Delay |Levelof| Delay | Levelof
US 160 Intersection sec./veh. | Service | sec./veh. |Service| sec./veh. | Service | sec./veh. |Service|sec./veh.|Service [sec./veh.| Service
Northbound through N/A N/A N/A N/A 28.6 C 23.1 C N/A N/A N/A N/A
Northbound right 30.1 C 355 D N/A N/A N/A N/A N/A N/A N/A N/A
Southbound left N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Southbound through N/A N/A N/A N/A 30.7 C 26.4 C N/A N/A N/A N/A
Southbound right N/A N/A N/A N/A 0.1 A 0.2 A N/A N/A N/A N/A
Overall 274.0 F 261.1 F 12.9 B 10.2 B N/A N/A N/A N/A

Table 8.9 indicates that the three signalized intersections under the No Action Alternative are
projected to operate at LOS F during the AM and PM peak hours and would not provide the
capacity needed for the design year.

The intersection at US 160 and SH 172/CR 234 would operate the same for Alternative G
Modified and Alternative F Modified. All movements at this intersection are projected to
operate at LOS D or better during the AM and PM peak hours.

For the US 160/CR 233 (west) intersection, US 550 is realigned to join US 160 at the CR 233
(west) interchange under Alternative F Modified. Under Alternative G Modified, the

US 160/US 550 (south) interchange is located to the west of the US 160/CR 233 (west)
interchange. The US 160/CR 233 (west) interchange is projected to operate at LOS B overall
during both the AM and PM peak hours for Alternative G Modified and LOS D during the AM
and PM peak hours for Alternative F Modified. Table 8.9 indicates that the US 160/CR 233
(west) intersection in the Grandview G Modified alternative would have reserve capacity to
accommodate additional growth beyond the 2025 design year. In comparison, for Alternative F
Modified, this intersection is near capacity and would not accommodate any additional growth
beyond the 2025 design year.

8.2 2025 FLORIDA MESA AND VALLEY SECTION OPERATIONAL ANALYSIS

Operational analyses were performed in the Florida Mesa and Valley section for the No Action
Alternative, Alternative C, and Alternative A. The capacity analysis worksheets for the Florida
Mesa and Valley section highway analyses and the intersection analyses are included in
Attachments F and G, respectively.

8.2.1 2025 Florida Mesa and Valley Section Highway Analysis
No Action Alternative

Under the No Action Alternative, the existing roadway conditions would remain in the Florida
Mesa and Valley section. US 160 is projected to operate at LOS E in the eastbound and
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westbound directions during the AM peak hour, and LOS F in both directions during the PM
peak hour.

Alternative C

Alternative C would provide four lanes (two in each direction) on US 160 through the Florida
Mesa and Valley section, and would follow the existing alignment. US 160 is projected to
operate at LOS A in both directions during the AM peak hour, and LOS B in both directions
during the PM peak hour.

Alternative A

Alternative A would provide four lanes (two in each direction) on US 160 through the Florida
Mesa and Valley section, and would follow the existing alignment. US 160 is projected to
operate at LOS A in both directions during the AM peak hour, and LOS B in both directions
during the PM peak hour.

8.2.2 2025 Florida Mesa and Valley Section Intersection Analysis

No Action Alternative

Under the No Action Alternative, the existing roadway conditions would remain in the Florida
Mesa and Valley section. The critical movements at the US 160 and CR 222/CR 223 (west)
unsignalized intersection are projected to operate at LOS E or worse during the AM peak hour,
and LOS F during the PM peak hour.

Alternative C

Under Alternative C, the intersection of CR 222/CR 223 (west) with US 160 would be relocated
to the east of the existing intersection and signalized. The signalized intersection is projected to
operate at LOS C during the AM and PM peak hours.

Alternative A

Under Alternative A, the intersection of CR 222/CR 223 (west) with US 160 would be relocated
to the west of the existing intersection and signalized. The signalized intersection is projected to
operate at LOS C during the AM and PM peak hours.

8.2.3 2025 Florida Mesa and Valley Section Operational Analysis Summary

The No Action Alternative would not provide the needed capacity for the 2025 design year
through the Florida Mesa and Valley section. US 160 is projected to operate at LOS E in both
directions during the AM peak hour, and LOS F in both directions during the PM peak hour.
The unsignalized intersection at CR 222/CR 223 (west) is projected to have failing critical
movements during the AM and PM peak hours.

Alternative C and Alternative A are projected to operate the same through the Florida Mesa and
Valley section. The only difference between the two action alternatives is the location of the
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CR 222/CR 223 (west) intersection. US 160 is projected to operate at LOS A in both directions
during the AM peak hour, and LOS B in both directions during the PM peak hours. The

CR 222/CR 223 (west) signalized intersection with US 160 is projected to operated at LOS C
during both the AM and PM peak hour. Alternative C and Alternative A would operate the same
in this section and provide the needed capacity to accommodate the traffic demand beyond the
2025 design year.

8.3 2025 DRY CREEK AND GEM VILLAGE SECTION OPERATIONAL ANALYSIS

Operational analyses were performed in the Dry Creek and Gem Village section for the No
Action Alternative, Alternative H, and Alternative C. The capacity analysis worksheets for the
Dry Creek and Gem Village section highway analyses are included in Attachment H, 2025 Dry
Creek and Gem Village Section Highway Analyses. The intersections along US 160 through the
Dry Creek and Gem Village area are minor unsignalized county roads and were not analyzed for
this report.

8.3.1 2025 Dry Creek and Gem Village Section Highway Analysis

No Action Alternative

Under the No Action Alternative, the existing roadway conditions would remain in the Dry
Creek and Gem Village section. US 160 is projected to operate at LOS E in the eastbound and
westbound directions during the AM and PM peak hours.

Alternative H

Alternative H would provide four lanes (two in each direction) on US 160 through the Florida
Mesa and Valley section. This alternative would realign US 160 as a bypass south of Gem
Village, and would rejoin the existing alignment at the east and west ends of Gem Village.

US 160 is projected to operate at LOS A in both directions during the AM peak hour, and LOS B
in both directions during the PM peak hour.

Alternative C

Alternative C would provide four lanes (two in each direction) on US 160 through the Dry Creek
and Gem Village section. This alternative would remain on the existing alignment through this
section. US 160 is projected to operate at LOS A in both directions during the AM peak hour,
and LOS B in both directions during the PM peak hour.

8.3.2 2025 Dry Creek and Gem Village Operational Analysis Summary

The No Action Alternative would not provide the needed capacity for the 2025 design year
through the Dry Creek and Gem Village section. US 160 is projected to operate at LOS E in
both directions during the AM and PM peak hours.

Alternative H and Alternative C are projected to operate the same through the Dry Creek and
Gem Village section. The only difference between these alternatives is the alignment of US 160
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through Gem Village. US 160 is projected to operate at LOS A in both directions during the AM
peak hour, and LOS B in both directions during the PM peak hour.

8.4 2025 BAYFIELD SECTION OPERATIONAL ANALYSIS

Operational analyses were performed in the Bayfield section for the No Action Alternative,
Alternative B, and Alternative A. The capacity analysis worksheets for the Bayfield section
highway analyses and the intersection analyses are included in Attachments | and J, respectively.

8.4.1 2025 Bayfield Section Highway Analysis

No Action Alternative

Under the No Action Alternative, the existing roadway conditions would remain in the Bayfield
section. US 160 is projected to operate at LOS E in the eastbound and westbound directions
during the AM and PM peak hours.

Alternative B

Alternative B would provide four lanes (two in each direction) on US 160 through the Bayfield
section and would follow the existing alignment. US 160 is projected to operate at LOS A in
both directions during the AM and PM peak hours.

Alternative A

Alternative A would provide four lanes (two in each direction) on US 160 through the Bayfield
section and would follow the existing alignment. US 160 is projected to operate at LOS A in
both directions during the AM and PM peak hours.

8.4.2 2025 Bayfield Section Intersection Analysis

No Action Alternative

Under the No Action Alternative, the existing roadway conditions would remain in the Bayfield
section. The signalized intersection at US 160/CR 501 is projected to operate at LOS D overall
during the AM peak hour, with the westbound and northbound approaches operating at LOS E.

During the PM peak hour, the intersection is projected to operate at LOS F.

Alternative B

Under Alternative B, the intersection at US 160/CR 501 would remain a signalized intersection.
The analysis results indicate the intersection is projected to operate at LOS C during the AM and
PM peak hours.
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Alternative A

Under Alternative A, a diamond interchange would be provided at the US 160/CR 501
intersection. The ramp terminal intersections on the north and south of US 160 are projected to
operate at LOS C or better during the AM and PM peak hours.

8.4.3 2025 Bayfield Section Operations Analysis Summary

The No Action Alternative would not provide the needed capacity for the 2025 design year
through the Bayfield section. US 160 is projected to operate at LOS E in both directions during
the AM and PM peak hours. The US 160/CR 501 intersection is projected to operate at LOS D
during the AM peak hour, and LOS F during the PM peak hour.

Although Alternative A would provide free flow movements through the Bayfield section, due to
the diamond interchange at US 160/CR 501, the interchange would not be needed to provide
acceptable levels of service through this section. US 160 is projected to operate at LOS A for
both Alternative B and Alternative A through the Bayfield section. The intersections for both
alternatives are projected to operate at LOS C or better during both the AM and PM peak hours.

85 SUMMARY

The No Action Alternative would not meet the capacity needs for the design year in any of the
sections along the US 160 corridor.

The following subsections provide a summary of the traffic operational comparisons between the
two action alternatives in each section along the US 160 corridor.

Grandview Section

e Alternative G Modified and Alternative F Modified would both provide acceptable levels of
service in the Grandview section.

e Alternative G Modified provides three interchanges along US 160 in the Grandview section
at US 550 (south), CR 233 (west), and SH 172/CR 234. These interchanges provide three
access points to the north that distribute traffic onto US 160 from the projected residential
commercial and hospital development on the north side of US 160.

e Alternative F Modified provides two interchanges along US 160 in this section at US 550
(south)/CR 233 (west) and SH 272/CR 234. This alternative provides two access points to
the north for the projected development on the north side of US 160.

e The single-point urban interchange at US 160 and SH 172/CR 234 would operate the same
for both action alternatives.

e The single-point urban interchange at US 160/CR 233 (west) would operate better under
Alternative G Modified (LOS B) than Alternative F Modified (LOS D). Under Alternative F
Modified, this intersection is near capacity and would not accommodate any additional
growth beyond the design year 2025. Under Alternative G Modified, this intersection would
have reserve capacity to accommodate additional growth beyond the 2025 design year.
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Florida Mesa and Valley Section

Traffic operations for the two action alternatives in this section would be the same. The only
difference between the action alternatives is the location of the CR 222/CR 223 (west)
intersection with US 160.

Dry Creek and Gem Village Section

Traffic operations for the two action alternatives in this section would be the same. The only
difference between the action alternatives is the alignment of US 160.

Bayfield Section

Traffic operations for the two action alternatives in this section would be similar. The only
difference between the action alternatives is that Alternative A has a diamond interchange at
US 160/CR 501 and Alternative B has an intersection. Both alternatives provide acceptable
levels of service at the US 160/CR 501 intersection.
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HCS2000: Two-Lane Highways Release 4.1d
URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-Mail:

Directional Two-Lane Highway Segment Analysis

Analyst DEA

Agency/Co. URS

Date Performed 3/19/2005

Analysis Time Period AM PEAK

Highway EB US 160

From/To US 550 TO SH 172/CR 234
Jurisdiction

Analysis Year EXISTING

Description US 160

Input Data

Highway class Class 1 Peak-hour factor, PHF 0.95
Shoulder width 6.0 ft % Trucks and buses 5 %
Lane width 12.0 ft % Trucks crawling 0.0 %
Segment length 3.0 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational vehicles O %
Grade: Length mi % No-passing zones 25 %

Up/down % Access points/mi 12 /mi
BAnalysis direction volume, Vd 440 veh/h
Opposing direction volume, Vo 1130 veh/h

Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 1.9 1.5
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.957 0.976
Grade adj. factor, (note-1) f£G 0.93 0.99
Directional flow rate, (note-2) vi 520 pc/h 1232 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed volume, (note-3) Vf - veh/h

Estimated Free-Flow Speed:

Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 0.0 mi/h
Adj. for access points, (note-3) fA 3.0 mi/h
Free-flow speed, FFSd 57.0 mi/h
Adjustment for no-passing zones, fnp 0.6 mi/h

Bverage travel speed, ATSd 42.8 mi/h



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.5 1.0

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.976 1.000

Grade adjustment factor, (note-1) f£G 0.94 1.00
Directional flow rate, (note-2) vi 505 pc/h 1189 pc/h
Base percent time-spent-following, (note-4) BPTSFd 85.6 %

Adjustment for no-passing zones, fnp 1.3

Percent time-spent-following, PTSFd 86.9 %

Level of Service and Other Performance Measures

Level of service, LOS E

Volume to capacity ratio, v/c 0.31

Peak 15-min vehicle-miles of travel, VMT15 347 veh-mi
Peak-hour vehicle-miles of travel, VMT6O 1320 veh-mi
Peak 15-min total travel time, TT15 8.1 veh-h
Notes:

1. If the highway is extended segment (level) or rolling terrain, £G = 1.0

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

3. For the analysis direction only.

4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds
on a specific downgrade.

Passing Lane Analysis

Total length of analysis segment, Lt 3.0 mi
Length of two-lane highway upstream of the passing lane, Lu 0.5 mi
Length of passing lane including tapers, Lpl 2.4 mi
Average travel speed, ATSd (from above) 42.8 mi/h
Percent time-spent-following, PTSFd (from above) 86.9

Level of service, (note-1) L0OSd (from above) E

Average Travel Speed

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde 1.70 mi
Length of two-lane highway downstream of effective

length of the passing lane for average travel speed, Ld -1.60 mi
Adj. factor for the effect of passing lane

on average speed, fpl 1.10
Average travel speed including passing lane, (note-2) ATSpl 46.4

Percent Time-Spent-Following

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde 7.26 mi
Length of two-lane highway downstream of effective length of

the passing lane for percent time-spent-following, Ld -7.16 mi
Adj. factor for the effect of passing lane

on percent time-spent-following, fpl 0.61
Percent time-spent-following

including passing lane, (note-3) PTSFpl 58.6 %

Level of Service and Other Performance Measures (note-4)




Level of service including passing lane, LOSpl C
Peak 15-min total travel time, TT15 7.5 veh~-h

Notes:

1. If 1L0Sd = F, passing lane analysis cannot be performed.

2. If Ld < 0, use alternative Equation 20-22.

3. If ILd < 0, use alternative Equation 20-20.

4, v/c, VMT15 , and VMT60 are calculated on Directional Two-Lane Highway
Segment Worksheet.



HCS2000: Two-Lane Highways Release 4.1d
URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-Mail:

Directional Two-Lane Highway Segment Analysis

Analyst DEA

Agency/Co. URS

Date Performed 3/19/2005

Analysis Time Period PM PEAK

Highway EB US 160

From/To US 550 TO SH 172/CR 234
Jurisdiction

Analysis Year EXISTING

Description US 160

Input Data

Highway class Class 1 Peak-hour factor, PHF 0.95
Shoulder width 6.0 ft % Trucks and buses 5 %
Lane width 12.0 ft % Trucks crawling 0.0 %
Segment length 3.0 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational vehicles O %
Grade: Length mi % No-passing zones 25 %

Up/down % Access points/mi 12 /mi
Analysis direction volume, Vd 1200 veh/h
Opposing direction volume, Vo 680 veh/h

Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 1.5 1.5
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.976 0.976
Grade adj. factor, (note-1) f£fG 0.99 0.99
Directional flow rate, (note-2) vi 1308 pc/h 741 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed volume, (note-3) V£ ~ veh/h

Estimated Free-Flow Speed:

Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) £fLS 0.0 mi/h
Adj. for access points, (note-3) fA 3.0 mi/h
Free-flow speed, FFSd 57.0 mi/h
Adjustment for no-passing zones, fnp 0.7 mi/h

Average travel speed, ATSd 40.4 mi/h



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.0 1.0

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 1.000 1.000

Grade adjustment factor, (note-1) £fG 1.00 1.00
Directional flow rate, (note-2) vi 1263 pc/h 716 pc/h
Base percent time-spent-following, (note-4) BPTSFd 87.6 %

Adjustment for no-passing zones, fnp 4,2

Percent time-spent-following, PTSFd 91.7 %

Level of Service and Other Performance Measures

Level of service, LOS E

Volume to capacity ratio, v/c 0.77

Peak 15-min vehicle-miles of travel, VMTL15 947 veh-mi
Peak-hour vehicle-miles of travel, VMT60 3600 veh-mi
Peak 15-min total travel time, TT15 23.5 veh-h
Notes:

1. If the highway is extended segment (level) or rolling terrain, £G = 1.0

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

3. For the analysis direction only.

4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds
on a specific downgrade.

Passing Lane Analysis

Total length of analysis segment, Lt 3.0 mi
Length of two-lane highway upstream of the passing lane, Lu 0.5 mi
Length of passing lane including tapers, Lpl 2.4 mi
Average travel speed, ATSd (from above) 40.4 mi/h
Percent time-spent-following, PTSFd (from above) 91.7

Level of service, (note-1) 1L0Sd (from above) E

Average Travel Speed

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde 1.70 mi
Length of two-lane highway downstream of effective

length of the passing lane for average travel speed, Ld -1.60 mi
Adj. factor for the effect of passing lane

on average speed, fpl 1.11
Average travel speed including passing lane, (note-2) ATSpl 44.0

Percent Time-Spent-Following

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde 3.60 mi
Length of two-lane highway downstream of effective length of

the passing lane for percent time-spent-following, Ld -3.50 mi
Adj. factor for the effect of passing lane

on percent time-spent-following, fpl 0.62
Percent time-spent-following

including passing lane, (note-3) PTSFpl 62.7 %

Level of Service and Other Performance Measures (note-4)




Level of service including passing lane, LOSpl D

Peak 15-min total travel time, TT15 21.5 veh-h
Notes:
1. If LOSd = F, passing lane analysis cannot be performed.

2.
3.
4

If Ld < 0, use alternative Equation 20-22.

If I1.d < 0, use alternative Equation 20-20.

v/c, VMT15 , and VMT60 are calculated on Directional Two-Lane Highway
Segment Worksheet.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information

Site Information

JAnalyst DEA Highway / Direction of Travel WB US 160
iAgency or Company URS From/To US 550 TO SH 172/CR 234
Date Performed 3/19/2005 [Jurisdiction
lAnalysis Time Period AM PEAK lAnalysis Year EXISTING
/nput Data
Y Shoudderwickh _____ h
-— Lane width ft [¥ classinighway 7 Class It highway
e L Lare vidth Terrain - Level = Rolling
+_ Shouider width Grade Length mi  Up/down
“““““““““““““““““ 7 Peak-hour factor, PHF 0.95%
No-passing zone 100
Segmentlength L . wmi ooy % Trucks and Buses ,Pr 5%
% Recreational vehicles, P~ 0%
Analysis direction vol., V 1130veh/h Access points/ mi 12
Opposing direction vol., V,, 440veh/h
|Average Travel Speed
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 15 19
Passenger-car equivalents for RVs, E, (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor,fy,, fi,,=1/ (1+ P{Ep-1)+PR(Ex-1)) 0.976 0.957
Grade adjustment factor !, T (Exhibit 20-7 or 20-13) 0.99 0.93
Directional flow rate?, vi(pch) vi=VI(PHF* " fc) 1232 520
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) Base free-flow speed®, BFFS,, 60.0 mih
Field Measured speed®, Sp, mi/h '
Adj. for lane width and shoulder width,3 f g(Exh 20-5) 0.0 mih
Observed volume3, Vg veh/h .
. JAd]. for access points3, f5 (Exhibit 20-5) 3.0 mi/h
Free-flow speed, FFS; FFS=Sg,,+0.00776(V{/ fy ) 57.0 mi/h .
. Free-flow speed, FFS, (FSS=BFFS-f -f,) 57.0 mih
Adjustment for no-passing zones, f,, ) (Exhibit 20-19) 2.3 mi/h 414 mimh
A mi

lAverage travel speed, ATS ATS=FFS-0.0(1776vp-fﬂ

Percent T‘ime—Spent-Followirg

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.0 1.5
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, =1/ (1+ Pp(E{-1)+P(Ex-1)) 1.000 0.976
Grade adjustment factor’, fg (Exhibit 20-8 or 20-14) 1.00 0.94
Directional fiow rate2, vi{pcih) v=Vi(PHF " T5) 1189 505

Peak 15-min total travel time, TT g(veh-h) TT .= VMT,;/ATS

b

Base percent time-spent-following?, BPTSF(%)  BPTSF=100(1-e®%d ) 84.3
Adj. for no-passing zone, fnp(%) (Exhibit. 20-20) 16.3
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 100.5
|Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) F
[Volume to capacity ratio vic v/c=Vp/ 1,700 0.72
Peak 15-min veh-miles of travel, VMT ¢ (veh- mi)VMT ;= 0.25L(V/PHF) 892
Peak-hour vehicle-miles of travel, VMTg,(veh- mi)  VMTg=V*L, 3390

21.7

Notes

3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.

5. Use aiternative Equation 20-14 if some trucks operate at craw! speeds on a specific downgrade.

1.1f the highway is extended segment (level) or rolling terrain, f5=1.0 2. If vi(v, or v,) >=1,700 pc/h, terminate analysis—the LOS is F.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
IAnalyst DEA Highway / Direction of Travel WB US 160
jAgency or Company URS From/To US 550 TO SH 172/CR 234
Date Performed 3/19/2005 Hurisdiction
IAnalysis Time Period PM PEAK nalysis Year EXISTING
Input Data
¥ Shoulder wicth __ f
R [ Lane width # ¥ Class|highway I Class Il highway
N Lane width e fl Terrain . Level ¥ Rolling
v Shoulderwidth R Grade Length ~ mi Up/down
””””””””””””””””””””” Peak-hour factor, PHF 0.95%
No-passing zone 100
Segment length, mi
gm ghe b ST o % Trucks and Buses , Py 5%
% Recreational vehicles, P, 0%
lAnalysis direction vol., Vd 680veh/h Access points/ mi 12
Opposing direction vol., V, 1200veh/h
lAverage Travel Speed
Analysis Direction (d) Opposing Direction (o)
[Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.5 1.5
Passenger-car equivalents for RVs, Ep, (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor.f,, fi,,, =1/ (1+ P{E-1)+PR(Ep-1) ) 0.976 0.976
Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 0.99 0.99
Directionat flow rate?, v{(pc/h) v=V/(PHF*f,\ * 1) 741 1308
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
, [Base free-flow speed®, BFFS,,, 60.0 mith
Field Measured speed?, S, mith .
Ad). for lane width and shoulder width,3 f g(Exh 20-5) 0.0 mihh
Observed volume?, V; veh/h .
. Adj. for access points?, 1, (Exhibit 20-5) 3.0 mih
Free-flow speed, FFS; FFS=S, +0.00776(V{ ;) 57.0 mi/h .
. Free-flow speed, FFS; (FSS=BFFS-, o) 57.0 mi/h
IAdjustment for no-passing zones, fnp {Exhibit 20-19) 1.0 mi/h .
IAverage travel speed, ATS ATS=FFS-0.00776vp-fnp 40.1 mith
IPercent T'ime-Spent-FoIIowing
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E;(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Ep, (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, 1,1/ (1+ Pp(Ey-1)+PR(Eg-1)) 1.000 1.000
Grade adjustment factor’, f (Exhibit 20-8 or 20-14) 1.00 1.00
Directional fiow rate?, v((pc/h) vaV(PHF* " 1) 716 1263
b
IBase percent time-spent-following?, BPTSF(%)  BPTSF=100(1-e®Vd ) 88.6
IAdj. for no-passing zone, fnp(%) (Exhibit. 20-20) 3.2
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 9.9
|Level of Service and cher Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio v/c v/c=Vp/ 1,700 0.44
Peak 15-min veh-miles of travel, VMT, g (veh- mi)VMT ;= 0.25L(V/PHF) 537
Peak-hour vehicle-miles of travel, VMTg,(veh- mi)  VMTg=V*L, 2040
Peak 15-min total travel ime, TT,g(veh-h) TT ;= VMT,/ATS 134
Notes
1.1f the highway ié extended segment (level) or rolling terrain, f;=1.0 2. if v(v, or v,) >=1,700 pc/, terminate analysis—the LOS is F.
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at craw! speeds on a specific downgrade.
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Directional Page 1 of 1
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
IAnalyst DEA Highway / Direction of Travel EB US 160
IAgency or Company URS From/To SH 172/CR 234 TO CR 222/223
Date Performed 3/19/2005 Jurisdiction
nalysis Time Period AM PEAK lAnalysis Year EXISTING
/nput Data
3: Shoukderwidth &
-— Lane width ft ¥ Ciassinigway 7 Class it highway
— Lane wadth # Terrain " Levee ¥ Roliing
Grade Length  mi Up/down
Peak-hour factor, PHF 0.95%
No-passing zone 42
Segmentlength L, owi S Tr frrow %0 Trucks and Buses , Py 5%
% Recreational vehicles, P, 0%
Analysis direction vol., Vy 235veh/h Access points/ mi 8
IOpposing direction vol., V,, 570veh/h
JAverage Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.9 1.5
Passenger-car equivalents for RVs, Ep, (Exhibit 20-9 or 20-17) 11 1.1
Heavy-vehicle adjustment factor,f,,, fi =1/ (1+ P{Er-1+Pr(ER-1) ) 0.957 0.976
iGrade adjustment factor 1 fg (Exhibit 20-7 or 20-13) 0.93 0.99
Directional flow rate?, vi(pch) v=VI(PHF fG) 278 621
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. Base free-flow speed®, BFFS,, 60.0 mi/h
Field Measured speedS, S, mih .
Adj. for fane width and shoulder width, f g(Exh 20-5) 0.0 mith
Observed volumeS, Vi veh/h .
) Adj. for access points3, f, (Exhibit 20-5) 2.0 mi/h
Free-flow speed, FFS; FFS=Sg, +0.00776(V{/ ;) 58.0 mith .
. Free-flow speed, FFS; (FSS=BFFS o-f,) 58.0 mi/h
IAdjustment for no-passing zones, fnp (Exhibit 20-19) 1.2 mih 498 mih
.8 mi

lAverage travel speed, ATS ATS=FFS-0.00776vp-fnp

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E{(Exhibit 20-10 or 20-16) 15 1.0
Passenger-car equivalents for RVs, Ep (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, fi;\=1/ {1+ P{E;-1)+Pg(Eg-1) ) 0.976 1.000
IGrade adjustment factor?, T (Exhibit 20-8 or 20-14) 0.94 1.00
Directional flow rate2, vi(pe/h) vV (PHF " 1) 270 600

Base percent time-spent-following®, BPTSF(%) BPTSF=100(1-ea"db ) 63.6
IAdj. for no-passing zone, fnp(%) (Exhibit. 20-20) 7.7
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 712
ILevel of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) D
[Volume to capacity ratio vic v/c=Vp/ 1,700 0.16
Peak 15-min veh-miles of travel, VMT ; (veh- mi)VMT = 0.25L(V/PHF) 62
Peak-hour vehicle-miles of travel, VMTg (veh- mi)  VMTg=V*L, 235
Peak 15-min total travel ime, TT,g(veh-h) TT,.= VMT,/ATS 1.2

Notes

1.If the highway is extended segment (level) or rolling terrain, f=1.0
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.

2. ff v{vy or v,) >=1,700 pc/h, terminate analysis—-the LOS is F.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional

Page 1 of 1

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information

Site Information

JAnalyst DEA Highway / Direction of Travel EB US 160
IAgency or Company URS From/To SH 172/CR 234 TO CR 222/223
Date Performed 3/19/2005 Lurisdiction
IAnalysis Time Period PM PEAK IAnalysis Year EXISTING
Input Data
¥~ Shoulder width N #t
- Lane vadth 1 M classi highway Class Il highway
—— L Lane width | Terrain . Level ¥ Rolling
+ Sheniderwidth #t Grade Length  mi Up/down
“““““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 42
gmerd length, mi
Segm gt by e ot o % Trucks and Buses , Py 5%
% Recreational vehicles, P, 0%
Analysis direction vol., V, 655veh/h Access points/ mi 8
Opposing direction vol., V, 360veh/h
lAverage Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E (Exhibit 20-9 or 20-15) 1.5 19
Passenger-car equivalents for RVs, E. (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factorf,, f,,, =1/ (1+ PR{E-1)+Pg(Ep-1) ) 0.976 0.957
[Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 0.99 0.93
Directional flow rate2, vi{pch) v=VI(PHE " o) 714 426
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) Base free-flow speed®, BFFS 60.0 mi/h
Field Measured speed?, Sem mi/h .
IAdj. for lane width and shoulder width,3 f_ g(Exh 20-5) 0.0 mi/h
Observed volume3, V; veh/h _
) Adj. for access points?, f, (Exhibit 20-5) 2.0 mi/h
Free-fiow speed, FFS,; FFS=Sg,,+0.00776(V{ f,, ) 58.0 mi/h )
i Free-flow speed, FFS (FSS=BFFS| o-f,) 58.0 mi/h
Adjustment for no-passing zones, fnp {Exhibit 20-19) 1.9 mih 472 mih
2 mi

verage travel speed, ATS ATS=FFS-0.()0776vp-fnp

Percent Time-Spent-Following

Analysis Direction (d)

Opposing Direction (0)

Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.0 1.5
Passenger-car equivalents for RVs, E, (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, =1/ (1+ Pr{E;-1)+P(Eg-1) ) 1.000 0.976
(Grade adjustment factor’, fg (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate?, vi{pc/h) v=VI(PHF L, 1) 689 413

Base percent time-spent-following?, BPTSF(%) BPTSF=1()0(1-e*"’c|b ) 736
dj. for no-passing zone, fnp(%) (Exhibit. 20-20) 12.0
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 85.6
Level of Service and Other Performance Measures .
Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio v/c v/c=Vp/ 1,700 0.42
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)VMT g= 0.25L(VIPHF) 172
Peak-hour vehicle-miles of travel, VMTg(veh- mi)  VMTg=V*L, 655
Peak 15-min total travel tme, TT,5(veh-h) TT .= VMT /ATS 3.6

Notes

1.if the highway is extended segment (level) or rolling terrain, {5=1.0
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawi speeds on a specific downgrade.

2. If vivq or v,) >=1,700 pc/, terminate analysis—the LOSisF.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information _
Analyst DEA Highway / Direction of Travel WB US 160
IAgency or Company URS From/To SH 172/CR 234 TO CR 222/223
Date Performed 3/19/2005 JJurisdiction
lAnalysis Time Period AM PEAK |Analysis Year EXISTING
nput Data
A Shoulder widh t
-— Lane width ft ¥ Classihighway |7 Class it highway
e Lane width Li! Terrain L Level ¥ Rolling
¥ Shouiderwidth H Grade Length  mi Up/down
5 Peak-hour factor, PHF 0.95%
No-passing zone 44
Segmentiength. L, i St Tior frrow o Trucks and Buses , Py 5%
% Recreational vehicles, P, 0%
Analysis direction vol., V4 570veh/h Access points/ mi 8
lOpposing direction vol., Vo 235veh/h
|lAverage Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 15 1.9
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor f,,, i~ (1+ PH{E{-1)+Pp(Eg-1}) 0.976 0.957
Grade adjustment factor 1, f (Exhibit 20-7 or 20-13) 0.99 0.93
Directional flow rate?, vi{pclh) vi=V(PHF " fo) 621 278
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) Base free-flow speed®, BFFS,, 60.0 mih
Field Measured speed®, Sg, mith )
Adj. for lane width and shoulder width,3 f, o(Exh 20-5) 0.0 mi/h
Observed volume3, V; vehth '
. |Adj. for access pointsa, f, (Exhibit 20-5) 2.0 mi/h
Free-fiow speed, FFS; FFS=Sg,,+0.00776(V/{ f,, ) 58.0 mi/h .
. Free-flow speed, FFS,; (FSS=BFFS| o-f,) 58.0 mith
Adjustment for no-passing zones, f,,  (Exhibit 20-19) 2.6 mi/h .
verage travel speed, ATS ATS=FFS-0. 48.5 mih

00776v

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.0 1.5
[Passenger-car equivalents for RVs, E (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,, =1/ (1+ PH{E;-1*+PR(Eg-1)) 1.000 0.976
Grade adjustment factor!, fs (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate?, v{{pcth) vi=VA(PHF, * f) 600 270

Base percent time-spent-following?, BPTSF(%) BPTSF=100(1-ea"db ) 737
IAdj. for no-passing zone, f p(%) (Exhibit. 20-20) 16.9
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 90.6
|Level of Service and Other Performance Measures _
Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio vic v/c=Vp/ 1,700 0.37
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)VMT ;= 0.25L(V/PHF) 150
Peak-hour vehicle-miles of travel, VMTga(veh- mi)  VMT g =V*L, 570
Peak 15-min total travel tme, TT,,(veh-h) TT .= VMT15IATS 3.1

Notes

1.1f the highway is extended segment (levet) or rolling terrain, f;=1.0
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.

2. if v(vq or v,) >=1,700 pc/h, terminate analysis--the LOS is F.
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Directional Page 1 of 1
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
IAnalyst DEA Highway / Direction of Travel WB US 160
IAgency or Company URS From/To SH 172/CR 234 TO CR 222/223
Date Performed 3/19/2005 Jurisdiction
JAnalysis Time Period PM PEAK IAnalysis Year EXISTING
/nput Data
¥ Shoulder wickh _ n
- Lane width ft ¥ classihighway 7 Class it highway
N L Lane vadth Terrain " Level 2 Rolling
‘: Shotkder width Gradelength mi  Up/down
************************* Peak-hour factor, PHF 0.95%
No-passing zone 44
et fength, mi
Segm ngthe by Show Ta Ao 70 Trucks and Buses , Py 5%
% Recreational vehicles, P~ 0%
lAnalysis direction vol., Vd 360veh/h Access points/ mi 8
Opposing direction vol., V, 655veh/h

lAverage Travel Speed

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 19 1.5
Passenger-car equivalents for RVs, Eg, (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor f,,, =1 (1% PE-1)+Po(Ex-1) ) 0.957 0.976
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 0.93 0.99
Directional flow rate?, vi{perh) vi=Vil(PHF*, * 1) 426 714

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

) Base free-flow speed®, BFFS, 60.0 miMh
Field Measured speed3, Sem mi/h )
Adj. for lane width and shoulder width,3 fg(Exh 20-5) 0.0 mi/h
Observed volume3, V; veh/h '
. Adj. for access pointsa, f, (Exhibit 20-5) 2.0 mi/h
Free-flow speed, FFS; FFS=Sg,,+0.00776(V{ f,,, ) 58.0 mi/h )
. Free-flow speed, FFS, (FSS=BFFS-f o-,) 58.0 mi/h
jAdjustment for no-passing zones, fnp (Exhibit 20-19) 1.1 mi/h .
JAverage travel speed, ATS ATS=FFS-0.00776vp-fnp 48.1 mi/h
|Percent Time-Spent-Following
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.5 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjusiment factor, f,,, fi, =1/ (1+ Py(Ep-1)+Pr(Ep-1) ) 0.976 1.000
[Grade adjustment factor!, f (Exhibit 20-8 or 20-14) 0.94 1.00
Directional flow rate?, v{pchh) vi=Vil(PHF > 1) 413 689
b
Base percent time-spent-following?®, BPTSF(%)  BPTSF=100(1-6%d ) 739
|Adj. for no-passing zone, fnp(%) (Exhibit. 20-20) 6.5
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f o 80.4
Level of Service and cher Performance Measures _
Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio v/c v/c=Vp/ 1,700 0.25
Peak 15-min veh-miles of travel, VMT ¢ (veh- mi)VMT ,g= 0.25L(V/PHF) 95
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)  VMTg=V*L, 360
Peak 15-min total travel tme, TT,5(veh-h) TT,.= VMT ,;/ATS 2.0
Notes
1.If the highway is exiended segment (level) or roliing terrain, f5=1.0 2. 1f Vi{vq Or v,) >=1,700 pc/, terminate analysis—-the LOS is F.
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
HCS2000™ Copyright © 2000 University of Florida, Alt Rights Reserved Version 4.1d
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Directional

Page 1 of 1

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General information

Site Information

IAnalyst DEA Highway / Direction of Travel EB US 160
iAgency or Company URS From/To CR 222/223 TO GEM VILLAGE
Date Performed 3/19/2005 Jurisdiction
JAnalysis Time Period AM PEAK IAnalysis Year EXISTING
Unput Data
¥ Shoulderwidth __ ft
-—— Lane width i % cCiassinigway F= Ciass Il highway
R L Lane width (] Terrain . Level ¥ Rolling
v Shouider width Grade Length  mi Up/down
“““““““““““ ] Peak-hour factor, PHF 0.95%
No-passing zone 58
Segmentlength. L . wi ST % Trucksand Buses Pt 5%
% Recreational vehicies, Py 0%
Analysis direction vol., V 185veh/h Access points/ mi 5
Opposing direction vol., V 325veh/h
verage Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 25 1.9
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor.f,,, fi;,/=1/ (1+ Pr(E-1)+PR(ER-1)) 0.930 0.957
iGrade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 0.71 0.93
Directional flow rateZ, vi{pcih) vi=VH(PHF " 1) 295 384
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
, Base free-flow speed®, BFFS,, 60.0 mith
Field Measured speed®, Sg,, mi/h '
|Adj. for lane width and shoulder width,3 fLs(Exh 20-5) 0.0 mih
Observed volume?, V; veh/h L‘\ .
) dj. for access points®, f, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFS; FFS=S,,+0.00776(V/ f,,,) 58.8 mi/h .
. Free-flow speed, FFS; (FSS=BFFS-f ¢-f,) 58.8 mih
IAdjustment for no-passing zones, fnp (Exhibit 20-19) 2.5 mi/h .
IAverage travel speed, ATS ATS=FFS-0. 51.0 mih

00776V, 4,

ercent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.8 1.5
Passenger-car equivalents for RVs, Ep (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, 1, =1/ (1+ Pr{(E{-1)+Pr(Eg-1)) 0.962 0.976
rade adjustment factor', fs (Exhibit 20-8 or 20-14) 0.77 0.94
Directional flow rate?, v{(pch) vi=VH(PHF* " 1) 263 373

Base percent time-spent-following?, BPTSF(%) BPTSF=100(1-eanb ) §7.2
IAdj. for no-passing zone, fnp(%) (Exhibit. 20-20) 169
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f o 731
{Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) D
[Volume to capacity ratio v/c v/c=Vi1 , 700 0.17
Peak 15-min veh-miles of travel,VMT ¢ (veh- mi)VMT ,.= 0.25L(V/PHF) 292
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)  VMTg,=V*L, 1110
Peak 15-min total travel ime, TT (g(veh-h) TT,g= VMT/ATS 57

Notes

1.If the highway is extended segment (level) or rolling terrain, 1,=1.0
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.

2. If vi{v4 or v,) >=1,700 pc/h, terminate analysis—the LOS is F.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional Page 1 of 1
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
JAnalyst DEA Highway / Direction of Travel EB US 160
iAgency or Company URS - From/To CR 222/223 TO GEM VILLAGE
Date Performed 3/19/2005 Hurisdiction
nalysis Time Period PM PEAK lAnalysis Year EXISTING
Input Data
¥ Shoulder wickh it
e - Lane width fl ¥ Classihighway }2 Class Il highway
i Lane width #t Terrain  Level * Rolling
v Shoulderwidh H Grade Length mi  Up/down
- Peak-hour factor, PHF 0.95%
No-passing zone 58
Segment length, mi
gm gt Ly ST hrrows o Trucks and Buses , Py 5%
% Recreational vehicles, Pg 0%
Analysis direction vol., V 415veh/h Access points/ mi 5
Opposing direction vol., V,, 310veh/h
JAverage Travel Speed
Analysis Direction (d) Opposing Direction (o)
[Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.9 19
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factorf,,, f;,=1/ (1+ P{E;-1)+Pg(Eg-1) ) 0.957 0.957
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 0.93 0.93
Directional flow rate?, v(pe/h) vEVI(PHF, * 16) 491 367
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
_ Base free-flow speed®, BFFS,, 60.0 mih
Field Measured speeda, Sem mi/h )
Adj. for lane width and shoulder width,3 f g(Exh 20-5) 0.0 mih
Observed volume3, V; veh/h )
. Adj. for access points®, f, (Exhibit 20-5) 1.3 mi/h
Free-flow speed, FFS; FFS=S,,+0.00776(V/ f,,) 58.8 mith )
. Free-flow speed, FFS; (FSS=BFFS-| o-f,) 58.8 mi/h
[Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.6 mih 495 mih
.5 mi

lAverage travel speed, ATS ATS=FFS-0.00776vp-f|.lp

Percent Time-Spent-FoIIowing

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Ep(Exhibit 20-10 or 20-16) 1.5 15
[Passenger-car equivalents for RVs, E, (Exhibit 20-10 or 20-16) 1.0 1.0
{Heavy-vehicle adjustment factor, f,,,, f,, =1/ (1+ Py(E;-1)+P(Eg-1) ) 0.976 0.976
(Grade adjustment factor!, f (Exhibit 20-8 or 20-14) 0.94 0.94
Directionat flow rate?, vi(pchh) vi=Vi/(PHF 1) 476 356

Base percent time-spent-following?, BPTSF(%) BPTSF=100(1-ea"db ) 69.0
Adj. for no-passing zone, fnp(%) (Exhibit. 20-20) 16.7
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 85.7
|Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) E
Volume to capacity ratio v/c v/c=\/£/ 1,700 0.29
Peak 15-min veh-miles of travel, VMT ;¢ (veh- mi)VMT .= 0.25L(V/PHF) 655
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)  VMTg,=V*L, 2490
Peak 15-min total travel ime, TT,5(veh-h) TT,.= VMT,/ATS 13.2

Notes

1.If the highway is extended segment (level) or rolling terrain, f5=1.0
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.

2. if vi{vq or v,) >=1,700 pc/h, terminate analysis—-the LOS is F.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional Page 1 of 1
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
[Analyst DEA Highway / Direction of Travel WB US 160
IAgency or Company URS From/To CR 222/223 TO GEM VILLAGE
Date Performed 3/19/2005 Lurisdiction
nalysis Time Period AM PEAK nalysis Year EXISTING
nput Data
¥ Shoulderwidth ____ #
e Lane width f ¥ Classihighway F7 Class !l highway
S Lane width Terrain I7 Levee [ Roling
‘; Shoulder width Grade Length  mi Up/down
"""""""""""""""""" Peak-hour factor, PHF 0.95%
No-passing zone 57
et length, mi
Segm L P Show T Arrow e Trucks and Buses , Py 5%
% Recreational vehicles, P 0%
Analysis direction vol., V4 325veh/h Access points/ mi 5
jOpposing direction vol., Vo 185veh/h

JAverage Travel Speed

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 19 25
[Passenger-car equivalents for RVs, E, (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factorf,,,, fi,,=1/ (1+ P(E;-1)+Pg(Eg-1) ) 0.957 0.930
kGrade adjustment factor 1, fG {Exhibit 20-7 or 20-13) 0.93 0.71
Directional flow rate2, v(pc/h) VEV(PHF L ) 384 295
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
_ Base free-flow speed®, BFFS,, 60.0 mi/h
Field Measured speed®, Sg,, mi/h .
Adj. for lane width and shoulder width,3 f g(Exh 20-6) 0.0 mi/h
Observed votume?®, V; veh/h ‘
. Adj. for access points?, T, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFS,; FFS=S,,+0.00776(V/ 1, ) 58.8 mih .
. Free-flow speed, FFS, (FSS=BFFS ¢-f,) 58.8 mi/h
lAdjustment for no-passing zones, fnp (Exhibit 20-19) 3.0 mih )
verage travel speed, ATS ATS=FFS-0.00776vp-fnp 50.5 mi/h
Percent Time-Spent-Following
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.5 1.8
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, =1/ (1+ PR(E-1)*PR(Ex-1)) 0.976 0.962
jGrade adjustment factor’, fg (Exhibit 20-8 or 20-14) 0.94 0.77
Directional flow rate?, vi(pe/h) vi=VI(PHF, * o) 373 263

Base percent time-spent-following®, BPTSF(%)  BPTSF=100(1 <y ) 62.7
lAdj. for no-passing zone, fnp(%) (Exhibit. 20-20) 20.7
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 83.3
|Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio vic v/c=Vp/ 1,700 0.23
Peak 15-min veh-miles of travel,VMT ;¢ (veh- mi)VMT .= 0.25L(V/PHF) 513
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)  VMTg,=V*L, 1950
Peak 15-min total travel time, TT,g(veh-h) TT,z= VMT,/ATS 10.2

{Notes

1.If the highway is extended segment (level) or roliing terrain, f;=1.0
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.

2. if vivy or v} >=1,700 pch, terminate analysis—-the LOS is F.
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Directional Page 1 of 1

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
JAnalyst DEA Highway / Direction of Travel WB US 160
IAgency or Company URS From/To CR 222/223 TO GEM VILLAGE
Date Performed 3/19/2005 Jurisdiction
nalysis Time Period PM PEAK IAnalysis Year EXISTING
lInput Data
‘: Shoulder wicth #t
- Lane width # ¥ Class| highway 1 : Class Il highway
— L Lane width - h Terrain .+ Level ¥ Rolling
+ Shoulderwidth _  # Grade Length ~ mi Up/down
“““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 57
et length, i
Segm ngtho L mi Short Trhv At 70 Trucks and Buses , Py 5%
% Recreational vehicles, P 0%
Analysis direction vol., V 310veh/h Access points/ mi 5
Opposing direction vol., V, 415veh/h
|Average Travel Speed
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 1.9 1.9
JPassenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicie adjustment factor.f,,, =1/ (1+ P(E;-1)+Pr(Eg-1)) 0.957 0.957
Grade adjustment factor ?, fg (Exhibit 20-7 or 20-13) 0.93 0.93
Directional flow rate?, vi{pc/n) vEVHPHF 1) 367 491
Free-Fiow Speed from Field Measurement Estimated Free-Flow Speed
: Base free-flow speed®, BFFS,, 60.0 mi/
Fieid Measured speed®, Sg,, mi/h _
Adj. for lane width and shoulder width,3 fLg(Exh 20-5) 0.0 mith
Observed volume®, V; veh/h _
_ JAdj. for access points3, f, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFS, FFS=S,,+0.00776(V{ f,, ) 58.8 mi/h )
. Free-flow speed, FFS; (FSS=BFFS- o-f,) 58.8 mi/h
JAdjustment for no-passing zones, fnp {Exhibit 20-19) 2.0 mi/h .
lAverage fravel speed, ATS ATS=FFS-0.00776vp-fnp 50.1 mith
iPercent Fime-Spent-FolIowing
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.5 1.5
Passenger-car equivalents for RVs, E (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, f,,,=1/ (1+ PR{E-1)+PR(E-1) ) 0.976 0.976
Grade adjustment factor!, fg (Exhibit 20-8 or 20-14) 0.94 0.94
Directional flow rateZ, vi{pc/h) vi=VH(PHF . 16) 356 476
b
Base percent time-spent-following?, BPTSF(%)  BPTSF=100(1-e%Vd ) 65.2
Adj. for no-passing zone, fnp(%) (Exhibit. 20-20) 12.6
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 77.8
ILevel of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) D
[Volume to capacity ratio v/ic v/c=Vp/ 1,700 0.22
Peak 15-min veh-miles of travel, VMT . (veh- mi)VMT ;.= 0.25L(V/PHF) 489
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)  VMTg,=V*L, 1860
Peak 15-min total travel time, T|'15(veh-h) TT5= VMT15/ATS 9.8
Notes
1.If the highway is extended segment (level) or rolling terrain, f;=1.0 2. If vi{vy or v,) >=1,700 pci, terminate analysis--the LOS is F.
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional

Page 1 of 1

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information
JAnalyst DEA Highway / Direction of Travel EB US 160
lAgency or Company URS From/To GEM VILLAGE TO BAYFIELD
Date Performed 3/19/2005 Jurisdiction
nalysis Time Period AM PEAK lAnalysis Year EXISTING
Input Data
¥ Shoulder width .
i Lane width fl I class! highway J}. Class Il highway
—— L Lane width Terrain T Level - Roiiing
+_ Shouider width Grade Length  mi Up/down
““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 72
Segmentlength. L m Show Flarfvfrrewe 70 TTUCKS and Buses , Pr 5%
% Recreational vehicles, Py~ 0%
JAnalysis direction vol., V4 285veh/h Access points/ mi 4
Opposing direction vol., V, 270veh/h
|Average Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 19 1.9
Passenger-car equivalents for RVs, E (Exhibit 20-9 or 20-17) 11 1.1
Heavy-vehicle adjustment factor fy, i =1 (1+ Pr(E{-1)+PR(Ex-1)) 0.957 0.957
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 0.93 0.93
Directional flow rate?, vi(pc/h) v;=V/(PHF*f,, * 1) 337 319
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. Base free-flow speed®, BFFSgy, 60.0 mi/h
Field Measured speed®, Sg, mi/h _
Adj. for lane width and shoulder width,3 f g(Exh 20-5) 0.0 mi/h
Observed volume?®, V; veh/h '
) Adj. for access pointsS, f, (Exhibit 20-5) 1.0 mifh
Free-flow speed, FFS, FFS=Sg,,+0.00776(V/ ) 59.0 mi/h .
. Free-flow speed, FFS; (FSS=BFFS- -,) 59.0 mi/h
IAdjustment for no-passing zones, fop  (Exhibit 20-19) 3.1 mi/h i
IAverage travel speed, ATS ATS=FFS-O.00776VL-fnp 50.8 mi/h
[Percent 'FiTne-Spent-Following
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E¢(Exhibit 20-10 or 20-16) 15 1.5
Passenger-car equivalents for RVs, E (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fi,,, f,,,~1/ (1+ PH{E;-1)+P(Ep-1) ) 0.976 0.976
rade adjustment factor?, fG (Exhibit 20-8 or 20-14) 0.94 0.94
Directional flow rate?, vi{pe/h) vi=V(PHF L, 1) 327 310

|Base percent time-spent-following®, BPTSF(%)  BPTSF=1 00(1-e""db ) 62.3
IAdj. for no-passing zone, ip(%) (Exhibit. 20-20) 202
Percent time-spent-following, PTSF(%) PTSF=BPTSF+fﬂ 825
{Level of Service and Other Performance Measures _

Level of service, LOS (Bxhibit 20-3 or 20-4) E

[Volume to capacity ratio vic vlc=Vp/ 1,700 0.20
Peak 15-min veh-miles of travel, VMT ;5 (veh- mi)VMT .= 0.25L(VIPHF) 150
Peak-hour vehicle-miles of travel, VMTgq{veh-mi)  VMTg=VL, 570
Peak 15-min total travel ime, TT,g(veh-h) TT,5= VMT,s/ATS 3.0

Notes

1.If the highway is extended segment (level) or roling terrain, f;=1.0
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.

2. vj{vq or v;) >=1,700 pc/, terminate analysis—the LOS is F.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional Page 1 of 1

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information
Analyst DEA Highway / Direction of Travel EB US 160
IAgency or Company URS From/To GEM VILLAGE TO BAYFIELD
Date Performed 3/19/2005 JJurisdiction
IAnalysis Time Period PM PEAK IAnalysis Year EXISTING
Vnput Data
i Shoulder width 3
- Lane width ft ¥ Class| highway
— Lane width Terrain . Level I¥ Rolling
v_Shoulder width Grade Length  mi Up/down
““““““““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 72
et fength, il
Segm gt b e e T oy %0 Trucks and Buses , Py 5%
% Recreational vehicles, P, 0%
Analysis direction vot., V, 335veh/h Access points/ mi 4
lOpposing direction vol., V0 325veh/h
verage Travel Speed
Analysis Direction (d) Opposing Direction (o)
JPassenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 19 1.9
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor.f,,, f,,,/=1/ (1+ PR(Ep-1)+Pg(Eg-1) ) 0.957 0.957
Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 0.93 0.93
Directional flow rate?, vipe/h) vieVAPHF T 1) 396 384
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
i Base free-flow speed®, BFFSgy, 60.0 mi/h
Field Measured speed?, S, mi/h )
Adj. for lane width and shoulder width,3 fg(Exh 20-5) 0.0 mi/h
Observed volume®, V; veh/h .
. JAdj. for access points3, f, (Exhibit 20-5) 1.0 mi/h
Free-flow speed, FFS, FFS=Si,,+0.00776(V/{ ., ) 59.0 mi/h )
. Free-flow speed, FFS,; (FSS=BFFS- o)) 59.0 mi/h
IAdjustment for no-passing zones, fnp (Exhibit 20-19) 2.7 mi/h

[Average travel speed, ATS ATS=FFS-0.00776vp-fnp 50.2 mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivaients for trucks, E4(Exhibit 20-10 or 20-16) 1.5 15
Passenger-car equivalents for RVs, E (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, =1/ (1+ PRE-1)+P(Ex-1)) 0.976 0.976
Grade adjustment factor!, fg (Exhibit 20-8 or 20-14) 0.94 0.94
Directional flow rate?, vi{pe/h) vi=VAPHF " 1) 385 373
Base percent time-spent-following?, BPTSF(%) BPTSF=100(1—ea"db ) 64.3
JAdj. for no-passing zone, fnp(%) {Exhibit. 20-20) 171
Percent time-spent-following, PTSF(%) PTSF=BPTSF+{ np 81.3
Level of Service and Other Performance Measures _
Level of service, LOS (Exhibit 20-3 or 20-4) E
Volume to capacity ratio v/c v/c=Vp/ 1,700 : 0.23
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)VMT ;= 0.25L(V/PHF) 176
[Peak-hour vehicle-miles of travel, VMTg(veh- mi)  VMTg,=V*L, 670
Peak 15-min total travel ime, TT,(veh-h) TT ;= VMT,/ATS 3.5
Notes

1.1 the highway is extended segment (level) or rolling terrain, f3=1.0 2. If v(v4 or v, ) >=1,700 pc/, terminate analysis—the LOS is F.

3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawi speeds on a specific downgrade.
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Directional

Page 1 of 1

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

[Average travel speed, ATS ATS=FFS-0.00776vp-fnp

General Information Site Information _
IAnalyst DEA Highway / Direction of Travel WB US 160
iAgency or Company URS From/To GEM VILLAGE TO BAYFIELD
Date Performed 3/19/2005 Jurisdiction
iAnalysis Time Period AM PEAK IAnalysis Year EXISTING
linput Data
3 Shoulder width 1
Rl Lane widith f1 I classi highway I Classi highway
R Lane width h Terrain Level Rolling
v Shoulderwiddy 1 Grade Length  mi Up/down
“““““““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 65
Segmentlength, L, . mi Shuw Tiorvarrew 70 Trucks and Buses , Py 5%
% Recreational vehicles, P, 0%
JAnalysis direction vol., V 270veh/h Access points/ mi 4
[Opposing direction vol., V,, 285veh/h
verage Travel Speed
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 19 19
Passenger-car equivalents for RVs, E (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor.f,, fi,=1/ (1+ PR{E4-1)+Pg(Eg-1) ) 0.957 0.957
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 0.93 0.93
Directional flow rate2, v,(pc/h) VEVH(PHF " ) 319 337
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) Base free-flow speed’, BFFS,, 60.0 mi/h
Field Measured speed?, Sg,, mi/h .
|Adj. for fane width and shouider width, f, g(Exh 20-5) 0.0 mi/h
Observed volume?, V; veh/h '
) Adj. for access points®, f, (Exhibit 20-5) 1.0 mih
Free-flow speed, FFS; FFS=Sg, +0.00776(V{ f,,, ) 59.0 mi/h ]
. Free-flow speed, FFS; (FSS=BFFS- ¢-f,) 59.0 mih
JAdjustment for no-passing zones, fnp (Exhibit 20-19) 29 mih 510 mih
.0 mi

Percent Time-Spent-FoIlowinL

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.5 1.5
Passenger-car equivalents for RVs, E, (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f;,, f,,=1/ (1+ Pp{E{-1)*Pg(Eg-1)) 0.976 0.976
iGrade adjustment factor!, f (Exhibit 20-8 or 20-14) 0.94 0.94
Directional flow rate?, v.(pc/h) V=VI(PHF " fg) 310 327
Base percent time-spent-following®, BPTSF(%) BPTSF=100(1—ea"db ) 61.3
IAdj. for no-passing zone, fnp(%) (Exhibit. 20-20) 18.8
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 80.1
Level of Service and Other Performance Measures _
Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio vic vic=V,/ 1,700 0.19
Peak 15-min veh-miles of travel, VMT ¢ (veh- mi)VMT = 0.25L(V/PHF) 142
Peak-hour vehicie-miles of travel, VMTg,(veh- mi)  VMTg,=V*L 540
Peak 15-min total travel ime, TT,g(veh-h) TT,.= VMT,/ATS 2.8

Notes

1.1 the highway is extended segment (level) or rolling terrain, 1;=1.0
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.

2. f v{vq or v,) >=1,700 pc/h, terminate analysis—the LOSisF.
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Directional Page 1 of 1
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
IAnalyst DEA Highway / Direction of Travel WB US 160
IAgency or Company URS From/To GEM VILLAGE TO BAYFIELD
Date Performed 3/19/2005 Liurisdiction
nalysis Time Period PM PEAK nalysis Year EXISTING
Input Data
¥ Shoulder width ~_ N
P Lane width f I Classinigway I Class i highway
— | Lane wadth ot Terrain . Leve [ Rolling
v Shoulderwidth ft Grade Length ~ mi Up/down
““““““““““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 65
Segment length, i
egn Le 0 PR Show R urors 70 Trucks and Buses , Py 5%
% Recreational vehicles, Py 0%
jAnalysis direction vol., V, 325veh/h Access points/ mi 4
Opposing direction vol., V,, 335veh/h
IAverage Travel Speed
Analysis Direction (d) Opposing Direction (o)
|Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.9 1.9
Passenger-car equivalents for RVs, Eg (Exhibit 20-8 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor,f,,, fi,,=1/ (1+ Pr(Eq-1+PR(ER-1)) 0.957 0.957
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 0.93 0.93
Directional flow rate?, vi(pchh) vi=ViI(PHF " 1) 384 396

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

) Base free-flow speed®, BFFS,, 60.0 mih
Field Measured speed3, Sem mi/h .
IAdj. for iane width and shoulder width,3 f_ s(Exh 20-5) 0.0 mi/h
observed volume3, V; veh/h '
. Adj. for access points?, T, (Exhibit 20-5) 1.0 mih
Free-flow speed, FFS; FFS=Si,,+0.00776(V{ f,,, ) 58.0 mi/h )
. Free-flow speed, FFS; (FSS=BFFS-f o-{,) 59.0 mi/h
JAdjustment for no-passing zones, fnp (Exhibit 20-19) 2.6 mi/h 504 mih
.4 mi

lAverage travel speed, ATS ATS=FFS-0.00776vp-fLp

[Percent Time-Spent-FoIlowing

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.5 1.5
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fi,, f,,=1/ (1+ PHE{-1*+P(Ep-1)) 0.976 0.976
Grade adjustment factor!, fg (Exhibit 20-8 or 20-14) 0.94 0.94
Directional flow rate?, vi{perh) vi=ViI(PHF " 1) 373 385
Base percent time-spent-following?, BPTSF(%) BPTSF=100(1-ea"db ) 63.1
|Adj. for no-passing zone, fnp(%) {Exhibit. 20-20) 16.0
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 79.1
|Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) D
[Volume to capacity ratio vic v/c=Vp/ 1,700 0.23
Peak 15-min veh-miles of travel,VMT ¢ (veh- mi)VMT ;5= 0.25L(V/PHF) 171
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)  VMTg,=V*L, 650
Peak 15-min total travel ime, TT,5(veh-h) TT,5= VMT S/ATS 3.4

Notes

1.1f the highway is extended segment (level) or rolling terrain, {5=1.0 2. If v(v, or v ) >=1,700 pc/h, terminate analysis—-the LOS is F.

3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Attachment B
Existing Intersection Analyses




HCS2000: Signalized Intersections Release 4.1d

BAnalyst: DEA Inter.: US 160 / US 550
Agency: URS Area Type: All other areas
Date: 3/18/2005 Jurisd:

Period: AM PEAK HOUR Year : EXISTING 2001
Project ID: US 160

E/W St: US 160 N/S St: US 550

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound |  Northbound | Southbound |
| L T R | L T R | L T R | L T R |
| | I I . 1
No. Lanes | 0 2 1 | 1 0 0 | 1 0 1 | 0 0 0
LGConfig | T R | L | L R |
Volume | 410 130 |20 1480 30 |
Lane Width | 12.0 12.0 {12.0 {12.0 12.0 | [
RTOR Vol | 0 | | 0 [ |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left | NB Left A
Thru A | Thru
Right A | Right A
Peds | Peds
WB Left A | SB Left
Thru | Thru
Right { Right
Peds ! Peds
NB Right A | EB Right A
SB Right | WB Right
Green 12.0 28.0 35.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate _
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
T 1070 3438 0.40 0.31 24.7 C 19.5 B
R 1162 1538 0.12 0.76 3.0 A
Westbound
L 229 1719 0.09 0.13 34.4 C
34.4 C
Northbound
L 669 1719 0.75 0.39 28.7 C
27.5 C
R 889 1538 0.04 0.58 8.2 A
Southbound

Intersection Delay = 23.6 (sec/veh) Intersection LOS = C




HCS2000:

DEA

Signalized Intersections Release 4.1d

Analyst: Inter.: US 160 / US 550
Agency: URS Area Type: All other areas
Date: 3/18/2005 Jurisd:
Period: PM PEAK HOUR Year EXISTING 2001
Project ID: US 160
E/W St: US 160 N/S St: US 550
SIGNALIZED INTERSECTION SUMMARY
|  Eastbound | Westbound | . Northbound | Southbound |
| L T R | L T R | L T R | L T R |
| I I I I
No. Lanes | 0 2 1 | 1 0 0 | 1 0 1 | 0 0 0 |
LGConfig | T R | L | L R | |
Volume | 1175 515 |15 | 250 25 i |
Lane Width | 12.0 12.0 |12.0 |12.0 12.0 | |
RTOR Vol [ 0 | | 0 f |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7
EB Left | NB Left A
Thru A | Thru
Right A j Right A
Peds | Peds
WB Left A | SB Left
Thru | Thru
Right | Right
Peds | Peds
NB Right A | EB Right A
SB Right | WB Right
Green 12.0 35.0 26.0
Yellow 4.0 4.0 4.0
All Red 1.0 i.0 1.0
Cycle Length: 88.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
T 1367 3438 0.90 0.40 33.8 C 24.9 c
R 1154 1538 0.47 0.75 4.5 A
Westbound
L 234 1719 0.07 0.14 33.3 C
33.3 C
Northbound
L 508 1719 0.52 0.30 26.7 C
25.4 C
R 752 1538 0.03 0.49 11.7 B
Southbound
Intersection Delay = 25.0 (sec/veh) Intersection LOS = C




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/SH 172-CR 234
Agency: URS Area Type: All other areas
Date: 3/18/2005 Jurisd:

Period: AM PEAK Year : EXISTING 2001
Project ID: US 160

E/W St: US 160 N/S St: SH 172/CR 234

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound | Southbound [
| L T R | L T R | L T R | L T R |
! I | | I
No. Lanes | 1 1 1 | 1 1 1 | 0 1 1 i 0 1 1 |
LGConfig | L T R | L T R | LT R | LT R |
Volume 125 210 1e5 |30 530 10 [340 20 20 |5 25 90 |
Lane Width (12.0 12.0 12.0 }12.0 12.0 12.0 | 12.0 12.0 | 12.0 12.0 |
RTOR Vol ] 0 | 0 i 0 [ 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A i Thru A
Right A | Right A
Peds J Peds
WB Left A | SB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
NB Right A | EB Right
SB Right A | WB Right
Green 10.0 48.0 47.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 148 1770 0.18 0.08 51.7 D
T 724 1810 0.31 0.40 24.8 C 26.4 C
R 633 1583 0.27 0.40 24.5 C
Westbound
L 148 1770 0.22 0.08 52.1 D
T 724 1810 0.77 0.40 36.3 D 36.9 D
R 633 1583 0.02 0.40 21.8 C
Northbound
LT 522 1332 0.73 0.39 36.1 D 34.9 C
R 818 1583 0.03 0.52 14.2 B
Southbound
LT 693 1769 0.04 0.39 22.6 C 16.9 B
R 818 1583 0.12 0.52 15.0 B

Intersection Delay = 31.9 (sec/veh) Intersection LOS = C




HCS2000:

Signalized Intersections Release 4.1d

RAnalyst: DEA Inter.: US 160/SH 172-CR 234
Agency: URS Area Type: All other areas
Date: 3/18/2005 Jurisd:
Period: PM PEAK Year EXISTING 2001
Project ID: US 160
E/W St: US 160 N/S St: SH 172/CR 234
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound |  Northbound | Southbound |
| L T | L R I L R | L T R |
I I | | !
No. Lanes | 1 1 i 1 1 | 0 1 1 i 0 1 1 |
LGConfig | L T R | L R | LT R | LT f
Volume [115 580 380 40 300 20 1280 35 |40 40 50 |
Lane Width |12.0 12.0 12.0 ]12.0 12.0 12.0 | 12.0 12.0 | 12.0 12.0 |
RTOR Vol [ 0 | 0 I 0 [ 0 f
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 3 7 8
EB Left A ] NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A ] Thru A
Right A | Right A
Peds | Peds
NB Right A | EB Right
SB  Right A | WB Right
Green 15.0 0.0 40.0
Yellow 4.0 .0 4.0
All Red 1.0 .0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 221 1770 0.55 0.13 52.2 D
T 754 1810 0.81 0.42 37.5 D 36.0 D
R 660 1583 0.61 0.42 28.9 C
Westbound
L 221 1770 0.19 0.13 47.5 D
T 754 1810 0.42 0.42 25.1 C 27.3 C
R 660 1583 0.03 0.42 20.7 C
Northbound
LT 413 1238 0.84 0.33 51.7 D 48.2 D
R 792 1583 0.05 0.50 15.4 B
Southbound
LT 389 1168 0.22 0.33 29.0 C 23.8 C
R 792 1583 0.07 0.50 15.6 B
Intersection Delay = 35.9 (sec/veh) Intersection LOS = D




Two-Way Stop Control Page 1 of 2

TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst DEA Intersection US 160/CR 222/223
IAgency/Co. URS Jurisdiction ‘
Date Performed 3/19/2005 Analysis Year EXISTING 2001
Analysis Time Period AM PEAK
Project Description ~ US 160
|[East/West Street:  US 160 North/South Street:. CR 222/CR 223
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
iVolume (veh/h) 30 175 15 5 315 5
IPeak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
;-\I/ZLIW)F'OW Rate 31 184 15 5 331 5
Proportion of heavy
Ivehicles, Py 2 - - 2 - -
[Median type Undivided
|RT Channelized? 0
|Lanes 0 1 1 0 1 0
|Configuration LT R 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) 115 5 5 5 5 115
IPeak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
R‘;‘;%me Rate 121 5 5 5 5 121
[Proportion of heavy
vehicles, P, 2 2 2 2 z 2
[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
IControl Delay, Queue Length, Level of Service
IApproach EB WB Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
Lane Configuration LT LTR LTR LTR
Volume, v (vph) 31 5 131 131
Capacity, ¢, (vph) 1223 1373 316 668
v/c ratio 0.03 0.00 0.41 0.20
|Queue length (95%) 0.08 0.01 1.96 0.72
[Control Delay (s/veh) 8.0 7.6 24.2 11.7
I
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Two-Way Stop Control

Page 2 of 2

lLos A A | ¢ | 8 |
pproach delay _ - 24.2 11.7

(siveh) '

Approach LOS - - C B
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Two-Way Stop Control Page 1 of 2
TWO-WAY STOP CONTROL SUMMARY
|General information Site Information
Analyst DEA Intersection US 160/CR 222/223
Agency/Co. URS Jurisdiction
Date Performed 3/19/2006 Analysis Year |EXISTING 2001
Analysis Time Period PM PEAK |
Project Description  US 160
|[East/West Street:  US 160 North/South Street: CR 222/CR 223
Intersection Orientation:  East-West Study Period (hrs): 0.25
ehicle Volumes and Adjustments
Major Street Eastbound Westbound
[Movement 1 2 3 4 5 6
L T R L T R
[Volume (veh/h) 106 400 130 5 300 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
R‘;‘,‘;%Fbw Rate 110 421 136 5 315 5
Proportion of heavy
Ivehicles, Puv 2 - - 2 . -
[Median type Undivided
|RT Channelized? 0 0
[Lanes 0 1 1 0 1 0
[Configuration LT R 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) 35 10 10 5 10 60
JPeak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
|(*\‘f;‘;"/'g’) Flow Rate 36 10 10 5 10 63
JProportion of heavy
vehicles, Py, 2 2 2 2 2 2
|Percent grade (%) 0 0
|Fiared approach N N
Storage 0 0
|RT Channelized? 0 0
|Lanes 0 1 0 0 1 0
[Configuration LTR LTR
IControl Delay, Queue Length, Level of Service
IApproach EB wB Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
|Lane Configuration LT LTR LTR LTR
\Volume, v (vph) 110 5 56 78
|Capacity, c, (vph) 1240 1014 210 460
/c ratio 0.09 0.00 0.27 0.17
Queue length (95%) 0.29 0.01 1.04 0.60
IControl Delay (s/veh) 8.2 8.6 28.3 14.4
f
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HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 501
Agency: URS Area Type: All other areas
Date: 3/18/2005 Jurisd:

Period: AM PEAK Year : EXISTING 2001
Project ID: US 160

E/W St: US 160 N/S St: CR 501

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound |  Northbound | Southbound i
| L T R ] L T R | L T R | L T R |
| | I | I
No. Lanes | 1 1 0 | 1 1 0 | 0 1 0 | 0 1 0
LGConfig | L TR | L TR | LTR | LTR
Volume {30 210 45 |75 185 35 [55 50 110 |30 85 30 [
Lane Width [12.0 12.0 [12.0 12.0 [ 12.0 | 12.0 !
RTOR Vol | 0 | 0 | 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A ] NB Left A
Thru A | Thru A
Right A i Right A
Peds | Peds
WB Left A | SB Left A
Thru A | Thru A
Right A j Right A
Peds | Peds
NB Right | EB Right
SB Right | WB Right
Green 15.0 30.0 30.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj sSat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 295 1770 0.11 0.17 32.0 c
TR 590 1771 0.45 0.33 24.1 C 25.0 C
Westbound
L 295 1770 0.27 0.17 33.2 c
TR 591 1774 0.39 0.33 23.4 C 25.9 C
Northbound
LTR 513 1538 0.44 0.33 24.1 C 24.1 C
Southbound
LTR 547 1641 0.28 0.33 22.3 C 22.3 C

Intersection Delay = 24.7 (sec/veh) Intersection LOS = C




HCS2000: Signalized Intersections Release 4.1d
Analyst: DEA Inter.: US 160/CR 501
Agency: URS Area Type: All other areas
Date: 3/18/2005 Jurisd:
Period: PM PEAK Year EXISTING 2001
Project ID: US 160
E/W St: US 160 N/S St: CR 501
SIGNALIZED INTERSECTION SUMMARY
|  Eastbound Westbound |  Northbound | Southbound |
| L T R L R | L R | L T R J
| | I I
No. Lanes I 1 1 1 0 | 0 1 0 | 0 1 0
LGConfig | L TR L TR | LTR | LTR
Volume {55 220 60 130 225 40 |60 85 140 |25 80 40 |
Lane Width ]12.0 12.0 12.0 12.0 | 12.0 | 12.0 |
RTOR Vol | 0 0 | 0 | |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 ) 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A { Right A
Peds | Peds
WB Left A | SB Left A
Thru A | Thru A
Right A | Right &2
Peds | Peds
NB Right | EB Right
SB Right | WB Right
Green 17.0 30. 28.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 334 1770 0.17 0.19 30.9 C
TR 587 1762 0.50 0.33 24.7 C 25.7 C
Westbound
L 334 1770 0.41 0.19 32.9 C
TR 592 1776 0.47 0.33 24.3 C 27.2 C
Northbound
LTR 488 1569 0.61 0.31 28.7 C 28.7 C
Southbound
LTR 512 1646 0.30 0.31 23.9 C 23.9 C
Intersection Delay = 26.7 (sec/veh) Intersection LOS = C




Attachment C
Grandview Section Trip Generation Tables
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Attachment D
2025 Grandview Section Highway Analyses




Attachment D-1
2025 Grandview Section, No Action Alternative, Highway Analyses



URS Corporation

HCS2000: Multilane Highways Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DEA
Agency/Co: URS
Date: 3/15/2005
Analysis Period: AM PEAK
Highway: UsS 160
From/To: WEST OF US 550
Jurisdiction:
Analysis Year: 2025 NO ACTION
Project ID: UsS 160 (DIRECTION 1 = EASTBOUND)
FREE-FLOW SPEED
Direction 1 2
Lane width 12.0 ft 12.0 ft
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 6.0 ft
Total lateral clearance 12.0 ft 12.0 ft
Access points per mile 4 . 4
Median type Divided Divided
Free-flow speed: Base Base
FFS or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph 0.0 mph
Lateral clearance adjustment, FLC 0.0 mph 0.0 mph
Median type adjustment, FM 0.0 mph 0.0 mph
Access points adjustment, FA 1.0 mph 1.0 mph
Free-flow speed 59.0 mph 59.0 mph
VOLUME
Direction 1 2
Volume, V 2700 vph 3080 vph
Peak-hour factor, PHF 0.95 0.95
Peak 15-minute volume, v15 711 * 811
Trucks and buses 5 % 5 %
Recreational vehicles 0 % 0 %
Terrain type Rolling Rolling
Grade 0.00 % 0.00 %
Segment length 0.00 mi 0.00 mi
Number of lanes 2 2
Driver population adjustment, fP 1.00 1.00
Trucks and buses PCE, ET 2.5 2.5
Recreational vehicles PCE, ER 2.0 2.0
Heavy vehicle adjustment, fHV 0.930 0.930
Flow rate, vp 1527 pcphpl 1742 pcphpl

RESULTS




Direction 1
Flow rate, vp 1527
Free-flow speed, FFS 59.0
Avg. passenger-car travel speed, S 58.6
Level of service, LOS D
Density, D 26.1

Overall results are not computed when free-flow speed is

2
pcphpl 1742

mph 59.0
mph 57.4
D

pc/mi/1n 30.4

pcphpl
mph
mph

pc/mi/ln

less than 45 mph.



URS Corporation

HCS2000: Multilane Highways Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DEA
Agency/Co: URS
Date: 3/15/2005
Analysis Period: PM PEAK
Highway: Us 160
From/To: WEST OF US 550
Jurisdiction:

Analysis Year:

2025 NO ACTION

Project 1ID: Us 160 (DIRECTION 1 = EASTBOUND)
FREE-FLOW SPEED
Direction 1 2
Lane width 12.0 ft 12.0 ft
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 6.0 ft
Total lateral clearance 12.0 ft 12.0 ft
Access points per mile 4 4
Median type bDivided Divided
Free-flow speed: Base Base
FFS or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph 0.0 mph
Lateral clearance adjustment, FLC 0.0 mph 0.0 mph
Median type adjustment, FM 0.0 mph 0.0 mph
Access points adjustment, FA 1.0 mph 1.0 mph
Free-flow speed 59.0 mph 59.0 mph
VOLUME
Direction 1 2
Volume, V 4265 vph 4290 vph
Peak-hour factor, PHF 0.95 0.95
Peak 15-minute volume, v15 1122 1129
Trucks and buses 5 % 5 %
Recreational vehicles 0 % 0 %
Terrain type Rolling Rolling
Grade 0.00 % 0.00 %
Segment length 0.00 mi 0.00 mi
Number of lanes 2 2
Driver population adjustment, fP 1.00 1.00
Trucks and buses PCE, ET 2.5 2.5
Recreational vehicles PCE, ER 2.0 2.0
Heavy vehicle adjustment, fHV 0.930 0.930
Flow rate, vp 2413 pcphpl 2427 pcphpl

RESULTS




Direction 1 2

Flow rate, vp 2413 pecphpl 2427 pcphpl
Free-flow speed, FFS 59.0 mph 59.0 mph

Avg. passenger-car travel speed, S mph mph
Level of service, LOS F F

Density, D pc/mi/1ln pc/mi/1n

Overall results are not computed when free-flow speed is less than 45 mph.



URS Corporation

HCS2000: Multilane Highways Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DEA
Agency/Co: URS
Date: 3/15/2005
Analysis Period: AM PEAK
Highway: UsS 160
From/To: EAST OF US 550 TO CR 233
Jurisdiction:

Analysis Year:

2025 NO ACTION

Project ID: Us 160 (DIRECTION 1 = EASTBOUND)
FREE-FLOW SPEED
Direction 1 2
Lane width 12.0 ft 12.0 ft
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 6.0 ft
Total lateral clearance 12.0 ft 12.0 ft
Access points per mile 12 12
Median type Divided Divided
Free-flow speed: Base Base
FFS or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph 0.0 mph
Lateral clearance adjustment, FLC 0.0 mph 0.0 mph
Median type adjustment, FM 0.0 mph 0.0 mph
Access points adjustment, FA 3.0 mph 3.0 mph
Free-flow speed 57.0 mph 57.0 mph
VOLUME
Direction 1 2
Volume, V 2870 vph 2375 vph
Peak-hour factor, PHF 0.95 0.95
Peak 15-minute volume, v15 755 625
Trucks and buses 5 % 5 %
Recreational vehicles 0 % 0 %
Terrain type Rolling Rolling
Grade 0.00 % 0.00 %
Segment length 0.00 mi 0.00 mi
Number of lanes 2 2
Driver population adjustment, fP 1.00 1.00
Trucks and buses PCE, ET 2.5 2.5
Recreational vehicles PCE, ER 2.0 2.0
Heavy vehicle adjustment, fHV 0.930 0.930
Flow rate, vp 1623 pcphpl 1343 pcphpl

RESULTS




Direction 1
Flow rate, vp 1623
Free-flow speed, FFS 57.0
Avg. passenger-car travel speed, S 56.1
Level of service, LOS D
Density, D 28.9

2
pcphpl 1343

mph 57.0
mph 57.0
C

pc/mi/1ln 23.6

pephpl
mph
mph

pc/mi/1ln

Overall results are not computed when free-flow speed is less than 45 mph.



URS Corporation

HCS2000: Multilane Highways Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DEA
Agency/Co: URS
Date: 3/15/2005
Analysis Period: PM PEAK
Highway: Us 160
From/To: EAST OF US 550 TO CR 233
Jurisdiction:

Analysis Year:

2025 NO ACTION

Project ID: US 160 (DIRECTION 1 = EASTBOUND)
FREE-FLOW SPEED
Direction 1 2
Lane width 12.0 ft 12.0 ft
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 6.0 ft
Total lateral clearance 12.0 ft 12.0 ft
Access points per mile 12 12
Median type Divided Divided
Free-flow speed: Base Base
FFS or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph 0.0 mph
Lateral clearance adjustment, FLC 0.0 mph 0.0 mph
Median type adjustment, FM 0.0 mph 0.0 mph
Access points adjustment, FA 3.0 mph 3.0 mph
Free-flow speed 57.0 mph 57.0 mph
VOLUME
Direction 1 2
Volume, V 3500 vph 3965 vph
Peak-hour factor, PHF 0.95 0.95
Peak 15-minute volume, v15 921 1043
Trucks and buses 5 % 5 %
Recreational vehicles 0 % 0 %
Terrain type Rolling Rolling
Grade 0.00 % 0.00 %
Segment length 0.00 mi 0.00 mi
Number of lanes 2 2
Driver population adjustment, f£P 1.00 1.00
Trucks and buses PCE, ET 2.5 2.5
Recreational vehicles PCE, ER 2.0 2.0
Heavy vehicle adjustment, fHV 0.930 0.930
Flow rate, vp 1980 pcphpl 2243 pcphpl

RESULTS




Direction 1
Flow rate, vp 1980
Free-flow speed, FFS 57.0
Avg. passenger-car travel speed, S 53.9
Level of service, LOS E
Density, D 36.7

pcphpl
mph
mph

pc/mi/ln

2
2243
57.0

F

pcphpl
mph
mph

pc/mi/1ln

Overall results are not computed when free-flow speed is less than 45 mph.



URS Corporation

HCS2000: Multilane Highways Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DEA
Agency/Co: URS
Date: 3/15/2005
Analysis Period: AM PEAK
Highway: UsS 160
From/To: CR 233 TO SH 172/CR 234
Jurisdiction:

Analysis Year:

2025 NO ACTION

Project ID: Us 160 (DIRECTION 1 = EASTBOUND)
FREE-FLOW SPEED
Direction 1 2
Lane width 12.0 ft 12.0 ft
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 6.0 ft
Total lateral clearance 12.0 ft 12.0 ft
Access points per mile 12 12
Median type Divided Divided
Free-flow speed: Base Base
FFS or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph 0.0 mph
Lateral clearance adjustment, FLC 0.0 mph 0.0 mph
Median type adjustment, FM 0.0 mph 0.0 mph
Access points adjustment, FA 3.0 mph 3.0 mph
Free-flow speed 57.0 mph 57.0 mph
VOLUME
Direction 1 2
Volume, V 1605 vph 1685 vph
Peak-hour factor, PHF 0.95 0.95
Peak 15-minute volume, vi15 422 443
Trucks and buses 5 3 5 %
Recreational vehicles 0 % 0 %
Terrain type Rolling Rolling
Grade 0.00 % 0.00 %
Segment length 0.00 mi 0.00 mi
Number of lanes 2 2
Driver population adjustment, f£fP 1.00 1.00
Trucks and buses PCE, ET 2.5 2.5
Recreational vehicles PCE, ER 2.0 2.0
Heavy vehicle adjustment, fHV 0.930 0.930
Flow rate, vp 908 pcphpl 953 pcphpl

RESULTS




Direction 1 2

Flow rate, vp 908 pcphpl 953 pcphpl
Free-flow speed, FFS 57.0 mph 57.0 mph

Avg. passenger—-car travel speed, S 57.0 mph 57.0 neph
Level of service, LOS B B

Density, D 15.9 pc/mi/1ln 16.7 pc/mi/in

Overall results are not computed when free-flow speed is less than 45 mph.



URS Corporation

HCS2000: Multilane Highways Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DEA
Agency/Co: URS
Date: 3/15/2005
Analysis Period: PM PEAK
Highway: Us 160
From/To: CR 233 TO SH 172/CR 234
Jurisdiction:

Analysis Year:

2025 NO ACTION

Project 1ID: Us 160 (DIRECTION 1 = EASTBOUND)
FREE-FLOW SPEED
Direction 1 2
Lane width 12.0 ft 12.0 ft
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 6.0 ft
Total lateral clearance 12.0 ft 12.0 ft
Access points per mile 12 12
Median type Divided Divided
Free-flow speed: Base Base
FFS or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph 0.0 mph
Lateral clearance adjustment, FLC 0.0 mph 0.0 mph
Median type adjustment, FM 6.0 mph 0.0 mph
Access points adjustment, FA 3.0 mph 3.0 mph
Free-flow speed 57.0 mph 57.0 mph
VOLUME
Direction 1 2
Volume, V 2525 vph 2290 vph
Peak-hour factor, PHF 0.95 0.95
Peak 15-minute volume, v15 664 603
Trucks and buses 5 % 5 %
Recreational vehicles 0 % 0 %
Terrain type Rolling Rolling
Grade 0.00 % 0.00 %
Segment length 0.00 mi 0.00 mi
Number of lanes 2 2
Driver population adjustment, fP 1.00 1.00
Trucks and buses PCE, ET 2.5 2.5
Recreational vehicles PCE, ER 2.0 2.0
Heavy vehicle adjustment, fHV 0.930 0.930
Flow rate, vp 1428 pcphpl 1295 pcphpl

RESULTS




Direction 1
Flow rate, vp 1428
Free-flow speed, FFS 57.0
Avg. passenger-car travel speed, S 56.9
Level of service, LOS C
Density, D 25.1

Overall results are not computed when free-flow speed is

2
pcphpl 1295

mph 57.0
mph 57.0
C

pc/mi/ln 22.7

pcphpl
mph
mph

pc/mi/ln

less than 45 mph.



Attachment D-2
2025 Grandview Section, Alternative G Modified
(Preferred Alternative), Highway Analyses



HCS2000: Basic Freeway Segments Release 4.1d
URS Corporation
9960 Federal Drive, Suite 300
Colorado Springs, CO 80920
Phone: Fax:
E-mail:

Operational Analysis

Analyst: DEA
Agency or Company: URS
Date Performed: 4/21/2005
Analysis Time Period: AM PEAK
Freeway/Direction: EASTBOUND US 160
From/To: WEST OF US 550
Jurisdiction:
Analysis Year: 2025 ALT 1G
Description: US 160

Flow Inputs and Adjustments

Volume, V 2700 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 711 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 1018 pc/h/1n
Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 3
Free-flow speed: Measured
FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, £fN 3.0 mi/h
Free-flow speed, FFS 60.0 mi/h
Urban Freeway
1L0OS and Performance Measures
Flow rate, vp 1018 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Averadge passenger-car speed, S 60.0 mi/h
Number of lanes, N 3
Density, D 17.0 pc/mi/1n
Level of service, LOS B

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000:
URS Corporation

9960 Federal Drive, Suit

Basic Freeway Segments Release 4.1d

e 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
Operational Analysis
Analyst: DEA
Agency or Company: URS
Date Performed: 4/21/2005
Analysis Time Period: PM PEAK

Freeway/Direction:
From/To:
Jurisdiction:
Analysis Year:

Description: US 160

EASTBOUND US 160
WEST OF US 550

2025 ALT 1G

Flow Inputs and Adjustments

vVolume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

4265
0.95
1122
5
0
Rolling
0.00
0.00
2.5

, ER 2.0

, fHV 0.930

, fp 1.00
1609

Speed Inputs and Adjustments

Lane width 12.0
Right-shoulder lateral clearance 6.0
Interchange density 0.50
Number of lanes, N 3
Free-flow speed: Measured
FFS or BFFS 60.0
Lane width adjustment, fLW 0.0
Lateral clearance adjustment, £fLC 0.0
Interchange density adjustment, £ID 0.0
Number of lanes adjustment, £N 3.0
Free-flow speed, FFS 60.0

Urban Freeway

LOS and Performance Measures

Flow rate, vp
Free-flow speed, FFS

Average passenger-car speed, S

Number of lanes, N
Density, D
Level of service, LOS

Overall results are not computed when free-flow speed is less than 55 mph.

1609
60.0
60.0
3
26.8
D

veh/h

0 o0 <

i

3 oe

pc/h/1n

ft
ft
interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

pc/h/1n
mi/h
mi/h

pc/mi/1ln



HCS2000: Basic Freeway Segments Release 4.1d
URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-mail:

Operational Analysis

Analyst: DEA

Agency or Company: URS

Date Performed: 4/21/2005
Analysis Time Period: AM PEAK
Freeway/Direction: EASTBOUND US 160
From/ToO: US 550 TO CR 233
Jurisdiction:

Analysis Year: 2025 ALT 1G

Description: US 160

Flow Inputs and Adjustments

Volume, V 2500 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 658 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 1414 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, £fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, fN 4.5 mi/h
Free-flow speed, FFS 60.0 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 1414 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 2

Density, D 23.6 pc/mi/ln
Level of service, LOS c

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000: Basic Freeway Segments Release 4.1d
URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-mail:

Operational Analysis

Analyst: DEA

Agency or Company: URS

Date Performed: 4/21/2005
Analysis Time Period: PM PEAK
Freeway/Direction: EASTBOUND US 160
From/To: US 550 TO CR 233
Jurisdiction:

Analysis Year: 2025 ALT 1G

Description: US 160

Flow Inputs and Adjustments

Volume, V 3190 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 839 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi

Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 1805 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, fN 4.5 mi/h

Free-flow speed, FFS 60.0 mi/h
Urban Freeway

LOS and Performance Measures

Flow rate, vp 1805 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 59.6 mi/h
Number of lanes, N 2

Density, D 30.3 pc/mi/1n
Level of service, LOS D

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000: Basic Freeway Segments Release 4.1d
URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-mail:

Operational Analysis

Analyst: DEA

Agency or Company: URS

Date Performed: 4/21/2005

Analysis Time Period: AM PEAK
Freeway/Direction: EASTBOUND US 160
From/To: CR 233 to SH 172/CR 234
Jurisdiction:

Analysis Year: 2025 ALT 1G

Description: US 160

Flow Inputs and Adjustments

Volume, V 1605 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 422 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 908 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 4.5 mi/h
Free-flow speed, FFS 60.0 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 908 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 2

Densgity, D 15.1 pc/mi/1ln
Level of service, LOS B

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000: Basic Freeway Segments Release 4.1d
URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-mail:

Operational Analysis

Analyst: DEA

Agency or Company: URS

Date Performed: 4/21/2005

Analysis Time Period: PM PEAK
Freeway/Direction: EASTBOUND US 160
From/To: CR 233 to SH 172/CR 234
Jurisdiction:

Analysis Year: 2025 ALT 1G

Description: US 160

Flow Inputs and Adjustments

Volume, V 2525 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 664 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5

Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 1429 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, £fLC 0.0 mi/h
Interchange density adjustment, £fID 0.0 mi/h
Number of lanes adjustment, £fN 4.5 mi/h
Free-flow speed, FFS 60.0 mi/h

Urban Freeway
LOS and Performance Measures

Flow rate, vp 1429 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 2
Densgity, D 23.8 pc/mi/1n
Level of service, LOS c

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000:

URS Corporation

Basic Freeway Segments Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
Operational Analysis
Analyst: DEA
Agency or Company: URS
Date Performed: 4/21/2005
Analysis Time Period: AM PEAK

Freeway/Direction:
From/To:
Jurisdiction:
Analysis Year:
Description: US 160

WESTBOUND US 160
SH 172/CR 234 TO CR 233

2025 ALT 1G

Flow Inputs and Adjustments

Volume, V 1685 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 443 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 953 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, £fN 4.5 mi/h
Free-flow speed, FFS 60.0 mi/h

Urban Freeway
LOS and Performance Measures

Flow rate, vp 953 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 2
Density, D 15.9 pc/mi/ln
Level of service, LOS B

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000: Basic Freeway Segments Release 4.1d
URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-mail:

Operational Analysis

Analyst: DEA

Agernicy or Company: URS

Date Performed: 4/21/2005

Analysis Time Period: PM PEAK
Freeway/Direction: WESTBOUND US 160
From/To: SH 172/CR 234 TO CR 233
Jurisdiction:

Analysis Year: 2025 ALT 1G

Description: US 160

Flow Inputs and Adjustments

Volume, V 2290 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, vi15 603 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi

Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 1296 pc/h/1in

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-~shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, £fN 4.5 mi/h

Free-flow speed, FFS 60.0 mi/h
Urban Freeway

LOS and Performance Measures

Flow rate, vp 1296 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 2

Density, D 21.6 pc/mi/1ln
Level of service, LOS cC

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000: Basic Freeway Segments Release 4.1d
URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-mail:

Operational Analysis

Analyst: DEA

Agency or Company: URS

Date Performed: 4/21/2005
Analysis Time Period: AM PEAK
Freeway/Direction: WESTBOUND US 160
From/To: CR 233 TO US 550
Jurisdiction:

Analysis Year: 2025 ALT 1G

Description: US 160

Flow Inputs and Adjustments

Volume, V 2130 veh/h
Peak-hour factor, PHF 0.95

Peak 15-min volume, v15 561 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling

e

Grade 0.00
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
1

Flow rate, vp 205 pc/h/1In

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, fN 4.5 mi/h
Free-flow speed, FFS 60.0 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 1205 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 2

Density, D 20.1 pc/mi/ln
Level of service, LOS c

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000: Basic Freeway Segments Release 4.1d
URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-mail:

Operational Analysis

Analyst: DEA

Agency or Company: URS

Date Performed: 4/21/2005
Analysis Time Period: PM PEAK
Freeway/Direction: WESTBOUND US 160
From/To: CR 233 TO US 550
Jurisdiction:

Analysis Year: 2025 ALT 1G

Description: US 160

Flow Inputs and Adjustments

Volume, V 3510 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 924 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling

Grade 0.00 %

Segment length 0.00 mi

Trucks and buses PCE, ET 2.5

Recreational vehicle PCE, ER 2.0

Heavy vehicle adjustment, fHV 0.930

Driver population factor, fp 1.00
1

Flow rate, vp 986 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 fr
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 4.5 mi/h
Free-flow speed, FFS 60.0 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 1986 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 58.1 mi/h
Number of lanes, N 2

Density, D 34.2 pc/mi/1ln
Level of service, LOS D

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000: Basic Freeway Segments Release 4.1d
URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-mail:

Operational Analysis

Analyst: DEA

Agency or Company: URS

Date Performed: 4/21/2005
Analysis Time Period: AM PEAK
Freeway/Direction: WESTBOUND US 160
From/To: WEST OF US 550
Jurisdiction:

Analysis Year: 2025 ALT 1G

Description: US 160

Flow Inputs and Adjustments

Volume, V 3080 veh/h
Peak-hour factor, PHF 0.95

Peak 15-min volume, v15 811 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling

oe

Grade 0.00
Segment length 0.00 mi

Trucks and buses PCE, ET 2.5

Recreational vehicle PCE, ER 2.0

Heavy vehicle adjustment, fHV 0.930

Driver population factor, fp 1.00

Flow rate, vp 1162 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 3
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £fID 0.0 mi/h
Number of lanes adjustment, fN 3.0 mi/h
Free-flow speed, FFS 60.0 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 1162 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 3

Density, D 19.4 pc/mi/ln
Level of service, LOS C

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000:

URS Corporation

Basic Freeway Segments Release 4.1d

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920
Phone: Fax:
E-mail:
Operational Analysis
Analyst: DEA
Agency or Company: URS
Date Performed: 4/21/2005
Analysis Time Period: PM PEAK

Freeway/Direction:
From/To:
Jurisdiction:
Analysis Year:

Description: US 160

WESTBOUND US 160
WEST OF US 550

2025 ALT 1G

Flow Inputs and Adjustments

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

4290
0.95
1129
5
0
Rolling
0.00
0.00
2.5

, ER 2.0

, fHV 0.930

, fp 1.00
1618

Speed Inputs and Adjustments

Lane width
Right-shoulder lateral c
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, £
Lateral clearance adjust
Interchange density adju
Number of lanes adjustme
Free-flow speed, FFS

12.0
learance 6.0
0.50
3
Measured
60.0
LW 0.0
ment, fLC 0.0
stment, fID 0.0
nt, fN 3.0
60.0

Urban Freeway

LOS and Performance Measures

Flow rate, vp

Free-flow speed, FFS
Average passenger-car Sp
Number of lanes, N
Density, D

Level of service, LOS

Overall results are not computed when free-flow speed is less than 55 mph.

1618
60.0
60.0
3
27.0
D

eed, S

veh/h

o o0 <

oe

pc/h/1n

ft
ft
interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

pc/h/1n
mi/h
mi/h

pc/mi/in
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Page __ 1 LA
Job DS 160 ALT 14 Project No. Sheet of
Description £ast boan J US 160 OFf-Eamp Computed by Date
4o VS 550 Am Peak Checked by Date 3//5/0S
Reference
2,700 l l 70 s
S J >
LS J6o > /} ( =
> ©

\795\ To US ESo

ANALYZED AS A LANE DRoFP AT OFF-FAmP

Uszrrem of 0ff-Ranmp
Z700 vph/o.‘)g * 0.92 23,056 /? = l,O[?fcp%)O/
Dencidy =1,019 /60 = 1098 (Los B)

Downé‘f’ffam of O-(é'RM‘p |
1,905 vph fo.a5w 0.93 = 2,156 /2 =0T pephp!
Densily =1078/6 = [1.97 (Los B)

_Ramp _
795\1F‘4/o.?5x 0.7 = 362 ?C«f"é" < Z,MOAG/\umum for |-lane ('amp\}
S. under ca.f?am\i\f




URS |

Page _{  of [
wVS 160 ALT |G Project No. Sheet of
Description Eastbound US [bo O‘!CF’EMP Computed by Date
40 VS 585 Pm feak Checked by Date _3/i5fe5

Reference
4,265 2,725
o ~ s _
7 {
ho\b
TJTo Y5 IEO

ANALYZED AS A LANE DRoP AT oFF-RAMF

Upsireom of 0Lf -Rampe
4265 yph /0.95 % 093 <4827 /3 = 1,609 pephol
D@V\$t“}'\/ = ],6069 /ao =26.82 (Los D)

Downs tream of 0$§f§mmf:>
2735 vph /0.95 % 093 = 3684 /2 = 1,542 pephpl
Density = I,S‘%Z/éo Sy | ({L,.DS Cl)

Ramp
I,;%VFQ/O:?E* 0.97] = llbﬁﬁ F’:‘PL\ < 2"]00 (ma.x::mum for |-fane ramp)
S Under cilé»pac H\/




RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 0 |

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
lAgency or Company URS Junction ON FROM US 550
|Date Performed 3/15/2005 Jurisdiction
Analysis Time Period ~ AM PEAK Analysis Year 2025 ALT 1G
Project Description  US 160
Iinputs
[Upstream Adj Ram errain Downstream Adj
p J p
Ramp
L = ft Ldown = ft
ue S (= 60.0 mph Sgr= 40.0 mph
Vu = veh/h Sketch ( show lanes, Ly, Lo, Vi,V,) Vb= vehh
Conversion to pc/h Under Base Conditions
V _ . ; ; I;/=V/PHF
(pc/h) wehmry | PHF Terrain | Truck | %Rv e 5 o
Freeway 1905 0.95 Rolling 5 0 0.930 1.00 2156
Ramp 595 0.95 Rolling 2 0 0.971 1.00 645
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi2 = Ve (Pey) Vi2= VR + (VE- VRIPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
IPem= 1.000 using Equation (Exhibit 25-5) Pep = using Equation (Exhibit 25-11)
V12= 2156 pc/h M12 = pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vo=V See Exhibit 25-
Vo 2801 4600 No A F 14
Vi, 4400:All
Vio = V- See Exhibit 25-
Vriz 2801 4600:All No Ve 14
Vg See Exhibit 25-3
|Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 0.00734 v  + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.0009 L,
Dg = 23.3 (pc/ mi/In) Dg = (pc/ mifin)
LOS = C (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.337 (Exibit 25-19) D= (Exhibit 25-19)
Sg=  53.9 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
So= N/A mph (Exhibit 25-19) So= mph (Exhibit 25-19)
= 53.9 mph (Exhibit 25-14) = mph (Exhibit 25-15)

file://C:\Documents%?20and%20Settings\ALLISON\Local%20Settings\Temp\r2k5B.tmp
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of i |

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
Agency or Company URS Junction ON FROM US 550
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  PM PEAK Analysis Year 2025 ALT 1G

|Project Description  US 160

linputs
FUpstream AdjRamp  [Terrain Downstream Adj
Ramp
7 Yes :
E No
ILu = ft ft
P S (= 60.0 mph Sgr= 40.0 mph
VD = veh/h
Vu = veh/h Sketch ( show lanes, L,, Ly, Vg,V;)
Conversion to pc/h Under Base Conditions
h M PHF Terrain | Truck | %R f f l;'=w PHF
(pc/h) (Vehthr) errain ruc RV HV p v fp
Freeway 2725 0.95 Rolling 5 0 0.930 1.00 3084
Ramp 465 0.95 Rolling 2 0 0.971 1.00 504
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi2= Ve (Pey) Viz=Vr * (Ve - VR)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
IPey= 1.000 using Equation  (Exhibit 25-5) Pep = using Equation (Exhibit 25-11)
V12= 3084 pc/h V12 = pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
' Vo=V See Exhibit 25-
FI' °F 14
VFO 3588 4600 No
Vi, 4400:All
Veo = Ve - See Exhibit 25-
VRi2 3588 4600:All No Vg 14
Vg See Exhibit 25-3
jLevel of Service Determination (if not F) |Level of Service Determination (if not F)
Dg =5.475 +0.00734 v o + 0.0078 V,, - 0.00627 L 5 Dg =4.252 +0.0086 V,, - 0.0009 L
Dg = 29.5 (pc/ mi/in) Dr=  (pc/ mi/in)
LOS = D (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.414 (Exibit 25-19) D=  (Exhibit 25-19)
Sg=  52.5 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
So=  N/A mph (Exhibit 25-19) o=  mph (Exhibit 25-19)
= 52.5 mph (Exhibit 25-14) S = mph (Exhibit 25-15)

file://C:\Documents%20and%20Settings\ALLISON\Local%20Settings\Temp\r2k5B.tmp
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
Agency or Company URS Junction OFF TO CR 233
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  AM PEAK Analysis Year 2025 ALT 1G
Project Description US 160
Vnputs i
|Upstream AdjRamp  {Terrain Downstream Adj
Ramp
" Yes [ On
i No
Lu = ft I"down = ft
P S gr = 60.0 mph Sgr= 40.0 mph
VD = veh/h
Vu = veh/h Sketch ( show lanes, L, Ly, Vg, V)
Conversion to pc/h Under Base Conditions
/ M PHF Terrai 9 f g |EVIPHF
(pc/h) (Vehhr) errain Truck | %Rv HY o o
Freeway 2500 0.95 Rolling 5 0 0.930 1.00 2829
Ramp 1090 0.95 Rolling 2 0 0.971 1.00 1182
UpStream
DownStream
Merge Areas Diverge Areas
|[Estimation of v, \Estimation of v,
Viz = Ve (Pey) Viz = VR * (Vg - VRIPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pry= using Equation  (Exhibit 25-5) Pep =1.000 using Equation (Exhibit 25-11)
V= pc/h V., =2829 pclh
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
y See Exhibit 25- Ve=Ve | 2829 4600 No
FO 7 Vy, 2829 4400:All No
Ve = Vi -
| 1647 4600 No
Viio 4600:All R
Vr 1182 2100 No
|Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dgr =5.475 +0.00734 v , +0.0078 V,, - 0.00627 L, Dy =4.252 +0.0086 V,, - 0.0009 L
Dr = (pc/ mi /in) Dr=  25.9 (pc/ mi/In)
LOS = (Exhibit 25-4) LOS= C (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D= 0.469 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  51.6 mph (Exhibit 25-19)
So=  mph (Exhibit 25-19) So=  N/A mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 51.6 mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
file://C:\Documents%20and%20Settings\ALLISON\Local%20Settings\Temp\r2k60.tmp 3/12/2005




RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
Agency or Company URS Junction OFF TO CR 233
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  PM PEAK Analysis Year 2025 ALT 1G
Project Description US 160
|Inputs
Upstream Adj Ramp  [TeTain Downstream Adj
Ramp
- Yes £ On
F No [ Off
L = ft .Ldown = ft
up S = 60.0mph Sgr= 40.0 mph
VD = veh/h
Vu = veh/h Sketch ( show lanes, L,, L, Vg, V)
Conversion to pc/h Under Base Conditions
ol M F Terrain | T %R f ( EVIPHE
(pc/h) (Veh/hr) PH errain ruck | %Rv v > o T
Freeway 3190 0.95 Rolling 5 0 0.930 1.00 3610
Ramp 1065 0.95 Rolling 2 0 0.971 1.00 1155
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation ofv,, |Estimation of v,
Viz2 = Ve (Pey) Vi2=Vr + (Ve - VRIPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pem= using Equation  (Exhibit 25-5) IPep =1.000 using Equation (Exhibit 25-11)
V12= pc/h V12=3610 pcih
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
y See Exhibit 25- VesVe | 3610 4600 No
Fo 7 Vs 3610 4400:Al No
Ver =V -
FOTF ] 2455 4600 No
V12 4600:All Vg
Vr 1155 2100 No
[Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dg =5.475 +0.00734 v 5 + 0.0078 V,, - 0.00627 L, D =4.252 + 0.0086 V, - 0.0009 L,
D = (pc! mi /In) D= 32.6 (pc/ mi/in)
LOS = (Exhibit 25-4) LOS= D (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D= 0.467 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sr=  51.6 mph (Exhibit 25-19)
So=  mph (Exhibit 25-19) So=  N/A mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 51.6 mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
file://C:\Documents%20and%20Settings\ALLISON\Local%20Settings\Temp\r2k60.tmp 3/12/2005




RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of ® |

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
Agency or Company URS Junction ON FROM CR 233
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  AM PEAK Analysis Year 2025 ALT 1G
Project Description US 160
Inputs
Upstream Adj Ramp  [Terrain Downstream Adj
Ramp
“Yes [ On ,
. No
L = ft Ldown = ft
up — -
S ¢ = 60.0 mph Sgr = 40.0 mph Hh
Vu = veh/h Sketch ( show lanes, Ly, Lp,Vg,Vy) VD = ve
Conversion to pc/h Under Base Conditions
/h v PHF Terrain | Truck | %R f f I}FV/PHF
(pc/h) (Vehihr) errain ruc %Rv HY p v fp
Freeway 1410 0.95 Rolling 5 0 0.930 1.00 1596
Ramp 195 0.95 Rolling 2 0 0.971 1.00 211
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi2 = Ve (Pey) Vip =V + (Ve - Ve)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
IPev= 1.000 using Equation  (Exhibit 25-5) Pep = using Equation (Exhibit 25-11)
Vo= 1596 pc/h Vi, = pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
= See Exhibit 25-
VFI—VF 14
Vo 1807 4600 No
A 4400:AH
Veo = Ve- See Exhibit 25-
VRi2 1807 4600:All No Ve 14
Vr See Exhibit 25-3
Level of Service Determination (if not F) ILevel of Service Determination (if not F)
D = 5.475 + 0.00734 v  + 0.0078 V,, - 0.00627 L, Dg = 4.252 +0.0086 V,, - 0.0009 L
Dg = 15.7 (pc/ mi/In) Dr = (pc/ mi/in)
LOS = B (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.297 (Exibit 25-19) P = (Exhibit 25-19)
Sg=  54.7 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
Se=  N/A mph (Exhibit 25-19) So=  mph (Exhibit 25-19)
= 54.7 mph (Exhibit 25-14) = mph (Exhibit 25-15)

file://C:\Documents%20and%20Settings\ALLISON\Local%20Settings\Temp\r2k64.tmp 3/12/2005



RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 8 |

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
lAgency or Company URS Junction ON FROM CR 233
|Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  PM PEAK Analysis Year 2025 ALT 1G
Project Description US 160
linputs
IUpstream AdjRamp  [Terrain Downstream Adj
Ramp
7. Yes " Yes
i No + No
ILup = ft S = 600 - Lsown = ft
FE = .0 mph Sgr= 40.0 mph
Vu = veh/h Sketch ( show lanes, L, Lp,Vg,Vy) VD = veh/h
Conversion to pc/h Under Base Conditions
Vv ] v=V/PHF
(pc/h) (Veh/hr) PHF Terrain Truck | %Rv fuv fo v
Freeway 2125 0.95 Rolling 5 0 0.930 1.00 2405
Ramp 400 0.95 Rolling 2 0 0.971 1.00 434
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation of v, |[Estimation of v,
Viz = Ve (Pey) Vi2= Vg * (Ve - VeIPrp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pev= 1.000 using Equation  (Exhibit 25-5) Perp = using Equation (Exhibit 25-11)
V,,= 2405 pc/h V., = pc/h
Capacity Checks |Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
V.=V See Exhibit 25-
Veo 2839 4600 No nF 14
A 4400:All
Veo = Vg - See Exhibit 25-
VRri2 2839 4600:All No Vg 14
Vr See Exhibit 25-3
{Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dg =5.475 +0.00734 v  + 0.0078 V,, - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.0009 L,
D = 23.7 (pc/ mi fin) Pr= (pc/ miin)
ILOS = C (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.340 (Exibit 25-19) D,=  (Exhibit 25-19)
Sg=  53.9 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S;=  N/A mph (Exhibit 25-19) Se=  mph (Exhibit 25-19)
= 53.9 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
Agency or Company URS Junction OFF TO SH 172/CR 234
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  AM PEAK Analysis Year 2025 ALT 1'G
Project Description US 160
{nputs
Upstream Adj Ramp  [T€rrain WDownstream Adj
Ramp
L = ft I‘down = ft
up S = 60.0 mph Sgr= 40.0 mph
VD = veh/h
Vu = veh/h Sketch ( show lanes, L,, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
/h v PHF Terrai g f g [RVIPHE
(pc/h) (Veh/hr) errain Truck | %Rv HY p o fp
Freeway 1605 0.95 Rolling 5 0 0.930 1.00 1816
Ramp 585 0.95 Rolling 2 0 0.971 1.00 634
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, |[Estimation of v,
Vi2= Ve (Pey) Vi2=Vr + (Vg - VR)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pem= using Equation (Exhibit 25-5) Pep =1.000 using Equation (Exhibit 25-11)
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
v See Exhibit 25- Ve=Ve | 1816 4600 No
FO 7 Vi, 1816 4400:All No
Veq =V -
FOTF L 1182 4600 No
Vgri2 4600:Ail Vg
Vr 634 2100 No
|ILevel of Service Determination (if not F) Level of Service Determination (if not F)
Dr =5.475+0.00734 v o + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.0009 L,
Dg = (pc/ mi /in) Dr=  17.2 (pc/ mifln)
LOS = (Exhibit 25-4) LOS= B (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D, = 0.420 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sr=  52.4 mph (Exhibit 25-19)
So=  mph (Exhibit 25-19) So=  N/A mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 52.4 mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, Al Rights Reserved Version 4.1d
file://C\Documents%20and%20Settings\ALLISON\Local%20Settings\Temp\r2k68.tmp 3/12/2005



RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
Agency or Company URS Junction OFF TO SH 172/CR 234
|Date Performed 3/15/2005 Jurisdiction
|Analysis Time Period PM PEAK Analysis Year 2025 ALT 1G
Project Description  US 160
linputs
IUpstream AdjRamp [Terrain Downstream Adj
Ramp
- Yes
. No
Lo = ft i
S g = 60.0mph Sgr= 40.0 mph
- VD = veh/h
Vu = veh/h Sketch ( show lanes, L, L, VR, V)
Conversion to pc/h Under Base Conditions
oh M PHF | Terain |T 9 f f T=V/ PHF
(pc/h) (Vehthr) errain ruck | %Rv HY p " fp
Freeway 2525 0.95 Rolling 5 0 0.930 1.00 2857
Ramp 1180 0.95 Rolling 2 0 0.971 1.00 1279
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, |Estimation of v,,
Viz2 = Ve (Pey) Vi2=Vr + (Ve - VeIPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
[Pev= using Equation  (Exhibit 25-5) IPeo =1.000 using Equation (Exhibit 25-11)
V,,= pc/h V., =2857 pcih
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vv See Exhibit 25- Vei=Ve 2857 4600 No
Fo 7 Vi, 2857 4400:All No
Ve =V -
FO"F 1 1578 4600 No
Va2 4600:All Vr
Vr 1279 2100 No
|Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475 +0.00734 v  + 0.0078 V,, - 0.00627 L, D =4.252 +0.0086 V,, - 0.0009 L
Dg = (pc/ mi Nin) IDr=  26.1 (pc/ mi/In)
LOS = (Exhibit 25-4) LOS= C (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D,=  0.478 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  51.4 mph (Exhibit 25-19)
So=  mph (Exhibit 25-19) Se=  N/A mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 51.4 mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
file-//C-\Docnments%20and%20Settings\ALLISON\Local%20Settings\Temp\r2k68.tmp 3/12/2005
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
IAgency or Company URS Junction ,%:I} FROM SH 172/CR
IDate Performed 3/15/2005 Jurisdiction
Analysis Time Period AM PEAK Analysis Year 2025 ALT 1G
Project Description US 160
Unputs
FUpstream Adj Ramp errain Downstream Adj
Ramp
 Yes . On
= No = Off
ﬂLup = ft = ~
S = 60.0mph Sgr= 40.0 mph
Vu = veh/h Sketch ( show lanes, L, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
/h M PHF Terrain | Truck | %R f g [EVIPHF
(pc/h) (Vehlhr) errain ruc %Rv HV p foy fp
Freeway 1020 0.95 Rolling 5 0 0.930 1.00 1154
Ramp 110 0.95 Rolling 2 0 0.971 1.00 119
UpStream
DownStream
Merge Areas Diverge Areas
|[Estimation of v,, |Estimation of v,
Vi2 = Ve (Pey) Via =Vg *+ (Ve - VRr)IPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pem= 1.000 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
Vo= 1154 pc/h V4, = pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
= See Exhibit 25-
VFI_VF 14
Veo 1273 4600 No
Vio 4400:All
Vio = Vg~ See Exhibit 25-
Vriz 1273 4600:All No Vg 14
Vr See Exhibit 25-3
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475+0.00734 v o + 0.0078 V,, - 0.00627 L, Dg =4.252 + 0.0086 V,, - 0.0009 L
Dg = 11.6 (pc/ mi /in) De =  (pc/ mi/ln)
LOS = B (Exhibit 25-4) .OS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.287 (Exibit 25-19) D=  (Exhibit 25-19)
Sg=  54.8 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
So=  N/A mph (Exhibit 25-19) So=  mph (Exhibit 25-19)

3/12/2005



RAMPS AND RAMP JUNCTIONS WORKSHEET Page 2 of 2

Is=  54.8 mph (Exhibit 25-14) [s=  mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 2

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information

Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
Agency or Company URS Junction %ﬁ FROM SH 172/CR
|Date Performed 3/15/2005 Jurisdiction

IAnalysis Time Period  PM PEAK Analysis Year 2025 ALT 1G

Project Description  US 160

Downstream Adj
Ramp

lnputs
|Upstream Adj Ramp errain
b= ft
up S g = 60.0 mph Spr= 40.0 mph
Vu = veh/h

Sketch ( show lanes, L,, Lp,Vg,Vy)

Conversion to pc/h Under Base Conditions

(pc/h) M PHF Terrain | Truck | %Rv | f f ]}FV/PHF
(Veh/hr) HV p HV fp
Freeway 1345 0.95 Rolling 5 0 0.930 1.00 1522
Ramp 240 0.95 Rolling 2 0 0.971 1.00 260
UpStream
DownStream

Merge Areas

Diverge Areas

|Estimation of v,

|[Estimation of v,

Vi2 = Ve (Pey)
Leq = (Equation 25-2 or 25-3)
IPem= 1.000 using Equation  (Exhibit 25-5)

Vi2 =V * (Ve - Vr)Prp
Leq = (Equation 25-8 or 25-9)
Pep = using Equation (Exhibit 25-11)

V,,= 1522 pcth V,, = pc/h
|Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
- See Exhibit 25-
VFI—VF 14
Veo 1782 4600 No
Vo 4400:All
Veo = Vg - See Exhibit 25-
Vi12 1782 4600:All No Ve 14
Vr See Exhibit 25-3

|Level of Service Determination (if not F)

|Level of Service Determination (if not F)

Dg = 5.475 + 0.00734 v , + 0.0078 V,, - 0.00627 L,

Dg =4.252 + 0.0086 V,, - 0.0009 Ly,

IDg = 15.5 (pc/ mi/ln) Dg=  (pc/ mifln)
LOS = B (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation

Mg = 0.296 (Exibit 25-19)
Sr= 54.7 mph (Exhibit 25-19)
So= N/A mph (Exhibit 25-19)

file://C:\Documents%20and%20Settings\ALLISON\Local%20Settings\Temp\r2k6D.tmp

D, = (Exhibit 25-19)
Sg=  mph (Exhibit 25-19)
S,=  mph (Exhibit 25-19)
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Is=  54.7 mph (Exhibit 25-14) Is=  mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
Agency or Company URS Junction OFF TO SH 172/CR 234
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period =AM PEAK Analysis Year 2025 ALT 1G
IProject Description  US 160
Iinputs
Upstream Adj Ramp  [Terrain Downstream Adj
Ramp
FFYes F On
Lu = ft Ldown = ft
P S e = 60.0 mph Ser= 40.0 mph
VD = vehth
Vu = veh/h Sketch ( show lanes, L,, L, Vg,Vy)
Conversion to pc/h Under Base Conditions
/h M PHF Terrai g f f t’=V/PHF
(pc/h) (Veh/hr) errain Truck } %Rv HY b " fp
Freeway 935 0.95 Rolling 5 0 0.930 1.00 1058
Ramp 135 0.95 Rolling 2 0 0971 1.00 146
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation of v, |[Estimation of v,,
Vi2 = Ve (Pey) Vi2=Vr* (Ve - VrIPrp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
[Pem= using Equation  (Exhibit 25-5) Pep =1.000 using Equation (Exhibit 25-11)
N12= pC/h V12 =1058 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vv See Exhibit 25+ Ve=Ve 1058 4600 No
Fo 7 Vi, 1058 4400:All No
Veg = Vi -
O 012 4600 No
VRi2 4600:All Vr
Vg 146 2100 No
Level of Service Determination (if not F) Level of Service Determination (if not F)
DR =5.475+0.00734 v p +0.0078 V,, - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.0009 L,
Dg = (pc/ mi fin) Dz = 10.7 (pc/ mi /in)
LOS = (Exhibit 25-4) LOS= B (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D, =  0.376 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  53.2 mph (Exhibit 25-19)
So= mph (Exhibit 25-19) So= N/A mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 53.2 mph (Exhibit 25-15)
HCSZOO()TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
Agency or Company URS Junction OFF TO SH 172/CR 234
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period PM PEAK Analysis Year 2025 ALT 1G
Project Description US 160
{inputs
IUpstream Adj Ramp errain Downstream Adj
Ramp
. Yes iz On
- No
ft
b= ft
S g = 60.0 mph Sg= 40.0 mph
VD = veh/h
Vu = veh/h Sketch ( show lanes, L,, L, Vg, V)
Conversion to pc/h Under Base Conditions
c/h v PHF Terrain | Truck | %R f f =VIPHF
(p ) (Veh/hr) errain ruci oV HV p iy fp
Freeway 1450 0.95 Rolling 5 0 0.930 1.00 1641
Ramp 205 0.95 Rolling 2 0 0.971 1.00 222
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation of Vs |[Estimation of v,
Viz = Ve (Pey) Viz = Vg * (Ve - VRIPrp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pew= using Equation  (Exhibit 25-5) Pep =1.000 using Equation (Exhibit 25-11)
V,,= pc/h Vi, =1641 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
v See Exhibit 25- VesVe | 1641 4600 No
FO 7 Vio 1641 4400:All No
Veq = Vi -
FO TP 1419 4600 No
Vg 222 2100 No
|ILevel of Service Determination (if not F) |[Level of Service Determination (if not F)
r = 5.475+0.00734 v o +0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.0009 L
WDR = (pc/ mi /in) Dr = 15.7 (pc/ mi /in)
LOS = (Exhibit 25-4) LOS= B (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D= 0.383 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  53.1 mph (Exhibit 25-19)
So=  mph (Exhibit 25-19) So=  N/A mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S=  53.1 mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
Agency or Company URS Junction %Ii FROM SH 172/CR
Date Performed 3/15/2005 Jurisdiction
IAnaIysis Time Period ~ AM PEAK Analysis Year 2025 ALT 1G
[Project Description  US 160
linputs
IUpstream AdjRamp [Terrain Downstream Adj
Ramp
L = ft Ldown = ft
v S = 60.0 mph Ser= 40.0 mph
VD = veh/h
Vu = veh/h Sketch ( show lanes, L, L, Vg, Vy)
Conversion to pc/h Under Base Conditions
Vv _ =V/PHF
(pc/h) (vennr) | PHF Terrain | Truck | %Rv fry f, A
Freeway 800 0.95 Rolling 5 0 0.930 1.00 905
Ramp 885 0.95 Rolling 2 0 0.971 1.00 960
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation of v, |[Estimation of v,
Vi2 = Ve (Pey) Viz = Vg + (Ve - VrIPrp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pem= 1.000 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
Vo= 905 pcih Vi, = pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
= See Exhibit 25-
VFI"VF 14
Veo 1865 4600 No
L% 4400:All
Vro = V- See Exhibit 25-
VRiz 1865 4600:All No Vi 14
Vr See Exhibit 25-3
Level of Service Determination (if not F) [Level of Service Determination (if not F)
Dr =5.475+0.00734 v  + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.0009 L
D= 15.8 (pc/ mi /in) Dg=  (pc/ mi/in)
LOS = B (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.298 (Exibit 25-19) D= (Exhibit 25-19)
Sg=  54.6 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
So=  N/A mph (Exhibit 25-19) So=  mph (Exhibit 25-19)

file://C:\Documents%20and%20Settings\ALLISON\Local%20Settings\Temp\r2k 75.tmp
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Is=  54.6 mph (Exhibit 25-14) [s=  mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
Agency or Company URS Junction %jl FROM SH 172/CR
LDate Performed 3/15/2005 Jurisdiction
Analysis Time Period PM PEAK Analysis Year 2025 ALT 1G
Project Description US 160
linputs
FUpstream Adj Ramp errain Downstream Adj
Ramp
. Yes - On F Yes
7 No . Off
L, = ft ft
| o S _..= 60.0 mph S..= 40.0 mph
FF R VD = veh/h
Vu = veh/h Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
/h M PHF Terrain | Truck | %R f f =VIPHF
(pc/h) (Veh/hr) errain ruc oRv HV p " fp
Freeway 1245 0.95 Rolling 5 0 0.930 1.00 1409
Ramp 1045 0.95 Rolling 2 0 0.971 1.00 1133
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation of v, |Estimation of v,
Viz = Ve (Pew) Viz = Ve * (Vg - VRIPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pen= 1.000 using Equation  (Exhibit 25-5) Pep = using Equation (Exhibit 25-11)
Vi,= 1409 pc/h V4, = pcih
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
- See Exhibit 25-
VFI"VF 14
Vo 2542 4600 No
A 4400:All
Veo = Ve - See Exhibit 25-
Vriz 2542 4600:All No Vi 14
Vi See Exhibit 25-3
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475+0.00734 v o + 0.0078 V,,, - 0.00627 L, D =4.252 + 0.0086 V,, - 0.0009 L,
Dg = 21.0 (pc/ mi/in) Dr=  (pc/ mifn)
LOS = C (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
[Ms = 0.323 (Exibit 25-19) [Os=  (Exhibit 25-19)
Sg=  54.2 mph (Exhibit 25-19) Sz=  mph (Exhibit 25-19)
So=  N/A mph (Exhibit 25-19) S,=  mph (Exhibit 25-19)
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Is= 54.2 mph (Exhibit 25-14) Is=  mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information

Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
Agency or Company URS Junction OFF TO CR 233

Date Performed 3/15/2005 Jurisdiction

Analysis Time Period  AM PEAK Analysis Year 2025 ALT 1G

Project Description  US 160

iInputs
Upstream Adj Ramp  [Terrain Downstream Adj
Ramp
FiYes [ On
. Off 7 No
L = ft I"down = ft
up S ge = 60.0 mph Sgg= 40.0 mph
VD = veh/h
Vu = veh/h Sketch ( show lanes, L, L5, Vg,Vy)
Conversion to pc/h Under Base Conditions
/h M PHF Terrain | Truck| %R f g VPR
(pc/h) (Veh/hr) errain rucl oRv HY b o fp
Freeway 1685 0.95 Rolling 5 0 0.930 1.00 1907
Ramp 290 0.95 Rolling 2 0 0.971 1.00 314
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation of v, |[Estimation of v,
Viz2 = Ve (Pey) Viz = Ve + (Ve - VRIPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
[Pem= using Equation  (Exhibit 25-5) Prp =1.000 using Equation (Exhibit 25-11)
V,,=  pcih V4, =1907 pc/h
|Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Y See Exhibit 25- Ve=Ve | 1907 4600 No
FO 7 Vi, 1907 4400:All No
Vv =V_-
FOTF ] 1593 4600 No
A/ 4600:All Vr
Vg 314 2100 No

Level of Service Determination (if not F)

|Level of Service Determination (if not F)

Dg = 5.475 + 0.00734 v -, + 0.0078 V,, - 0.00627 L,

Dg = 4.252 + 0.0086 V., - 0.0009 L,

Dg = (pc/ mi fin) Dr = 18.0 (pc/ mi/in)

LOS=  (Exhibit 25-4) LOS= B (Exhibit 25-4)

Speed Estimation Speed Estimation

iMS =  (Exibit 25-19) D, = 0.391 (Exhibit 25-19)

Sg=  mph (Exhibit 25-19) Sr=  53.0 mph (Exhibit 25-19)

Se=  mph (Exhibit 25-19) So=  N/A mph (Exhibit 25-19)

S= mph (Exhibit 25-14) S=  53.0 mph (Exhibit 25-15)

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
IAgency or Company URS Junction OFF TO CR 233
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  PM PEAK Analysis Year 2025 ALT 1G
Project Description  US 160
Inputs
IUpstream Adj Ramp  [Terrain Downstream Adj
Ramp
" Yes [ On :
- No . Off
L. = ft
e S g = 60.0 mph Sk = 40.0 mph
Vu = veh/h Sketch ( show lanes, L, L, Vg,Vy)
Conversion to pc/h Under Base Conditions
/h M PHF Terrain | Truck | %R f f I;FV/PHF
(pc/h) (Vehrhr) errain rucl %RV HY P " fp
Freeway 2290 0.95 Rolling 5 0 0.930 1.00 2591
Ramp 280 0.95 Rolling 2 0 0.971 1.00 304
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation of v, Estimation of v,
Viz = Ve (Pey) Viz=Vr+ (Ve - VrIPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pew= using Equation (Exhibit 25-5) Pep =1.000 using Equation (Exhibit 25-11)
V.= pclh Vi =2591 pe/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
y See Exhibit 25- Ve=Ve | 2591 4600 No
Fo 7 Vi, 2591 4400:Al No
Ven = Vi -
FO P | 2287 4600 No
VR12 4600A" VR
Vr 304 2100 No

Level of Service Determination (if not F)

|Level of Service Determination (if not F)

Dg = 5.475 +0.00734 v , + 0.0078 V, - 0.00627 L,

Dg = 4.252 + 0.0086 V, - 0.0009 L

P = (pc/ mi /in) D = 23.8 (pc/ mi/in)
LOS = (Exhibit 25-4) LOS= C (Exhibit 25-4)
Speed Estimation Speed Estimation

Mg = (Exibit 25-19)
Sg=  mph (Exhibit 25-19)
So=  mph (Exhibit 25-19)

D.=  0.390 (Exhibit 25-19)
Sk=  53.0 mph (Exhibit 25-19)
S,=  N/A mph (Exhibit 25-19)

S= mph (Exhibit 25-14) S = 53.0 mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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FREEWAY WEAVING WORKSHEET Page 1 of 1
FREEWAY WEAVING WORKSHEET
|General Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
Agency/Company URS Weaving Seg Location CR 233 ON TO US 550 OFF
Date Performed 3/15/2005 Hurisdiction
Analysis Time Period AM PEAK Analysis Year 2025 ALT 1G
lnputs
Freeway free-flow speed, SFF (mi/h) 60 ‘ ,
Weaving number of lanes, N 3 xs{:ggrgge VR '8‘ 49
Weaving seg length, L (ft) 2070 eavin ratit,) R 0'33
Terrain Rolling ‘W g ratio, .
|Conversions to pc/h Under Base Conditions
pc/h) v PHF Truck % RV % E; Egr frv fo v
Vo1 1053 0.95 5 0 25 2.0 0.930 1.00 1191
Vo2 38 0.95 5 0 25 20 0.930 1.00 42
Vw1 342 0.95 5 0 25 2.0 0.930 1.00 386
Vw2 697 0.95 5 0 25 20 0.930 1.00 788
Vw 1174 nw 1233
\ 2407
[Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i=w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 4.00 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
[Weaving intensity factor, Wi 1.22 0.19
'eaving and non-weaving
peeds, Si (mifh) ' 3747 57.00
mumber of lanes required for unconstrained operation, Nw 1.62
aximum number of lanes, Nw (max) 1.40
-~ If Nw < Nw(max) unconstrained operation ¥ if Nw > Nw (max) constrained operation
[Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h) 45.45
Weaving segment density, D (pc/mi/in) 17.65
Level of service, LOS B
(Capacity of base condition, ¢, (pc/h) 4948
Capacity as a 15-minute flow rate, ¢ (veh/h) 4603
Capacity as a full-hour volume, ¢, (veh/h) 4373
[Notes
. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp Junctions”.
. Capacity constrained by basic freeway capacity.
. Capacity occurs under constrained operating conditions.
. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in such cases.
. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in such cases.
. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such cases.
. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET Page 1 of 1
FREEWAY WEAVING WORKSHEET
IGeneral Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
Agency/Company URS Weaving Seg Location CR 233 ON TO US 550 OFF
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period PM PEAK Analysis Year 2025 ALT 1G
lInputs
Freeway free-flow speed, SFF (mi/h) 60 ,
Weaving number of lanes, N 3 [Weaving type A
. \Volume ratio, VR 0.51
Weaving seg length, L (ft) 2070 Weaving ratio. R 049
Terrain Rolling g rato, '
Conversions to pc/h Under Base Conditions
pcth) v PHF Truck % RV % E; Er fhv fo v
Vo1 1673 0.95 5 0 25 20 0.930 1.00 1893
Vo2 38 0.95 5 0 2.5 20 0.930 1.00 42
Vw1 337 0.95 5 0 25 20 0.930 1.00 381
Vw2 1462 0.95 5 0 25 2.0 0.930 1.00 1654
\Vw 2035 Vnw 1935
\ 3970
[Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 4.00 4.00
C (Exhibit 24-6) 0.97 1.30
i (Exhibit 24-6) 0.80 0.75
[weaving intensity factor, Wi 2.06 0.39
leaving and non-weaving
peeds, Si (mi/h) 31.32 50.97
Number of lanes required for unconstrained operation, Nw 1.77
Maximum number of lanes, Nw (max) 1.40
L If Nw < Nw(max) unconstrained operation ¥ if Nw > Nw (max) constrained operation
eaving Segment Speed, Density, Level of Service, and Capacity
\Weaving segment speed, S (mi/h) 38.57
Weaving segment density, D (pc/mifin) 34.31
Level of service, LOS D
Capacity of base condition, ¢, (pc/h) 4948
ICapacity as a 15-minute flow rate, ¢ (veh/h) 4603
Capacity as a full-hour volume, ¢, (veh/h) 4373
INotes
. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp Junctions”.
. Capacity constrained by basic freeway capacity.
. Capacity occurs under constrained operating conditions.
. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in such cases.
. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in such cases.
. Capacity constrained by maximum allowable weaving flow rate: 2,800 pch (Type A), 4,000 (Type B), 3,500 (Type C).
. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such cases.
. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such cases.
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URS Page | of |

Job US 60 AT 1G Project No. Sheet | of
Description Wlestbound DS 10 On-Ramp Computed by Date
Lrom Northbound Us 550  AmM Peak Checked by Date 3[15[09
Reference
From
LS 550 P+5
2,695

< |50
Vs leo < <

< < X <

ANALYZED AS A ILANE ADDITION AT oN-RAMP

Upstream of On-Ramp
750 vph/f0.95 % 0.93 = 1,981 /2= 991 pephpl
Density = 99/ /o0 = [6.52 (ros B

DOWHS4Y€M o-c On-&m,p
2,0‘?5\/'014/0.*7535033 = 3050 /3 =|,017 ,x.pkgi
Dchsih = /017 /60 = 6.95 (L-OS 8}

Ramp
WS vph /0,95 %0.971= [,034 peph < 2,000(maximum for | -lane )ovpmmp)
J. under CAPACP"\{




URS
Job VS 160 ALT ‘@ Project No.

Description WesYbsund Ys 160 On-Ramp Computed by

Lrovn Nortmbound DéE 550 FPM Pe.ak Checked by

Page [ of l
Sheet of
Date

Date 3 Z/f/ 05

Reference

Frewa
Us S50 565
3,700
e 3,(35-
VS 16D < <
S t <

ANALYZED AS A LANE ADDITION AT oN-RAMP

Destveam of On-Rampe
3,!35\/{:(«\/0.'75& 043 =3,5‘l'3/2. = l’,'l'l"f-Pc)ohp’
Density = 1774/60 = 29,57 (Los D)

Downstream of On-Rampe

3700 vph/0.95 % 0.93% 4188 /3 = |396 pcphpl
Densidy = 1,396 /60 =23.27 (koS C)

Rom P

565 v,oh/o.es *2.97|% (olZFcph < 2,000 (MA)umum for I-lane /99/9 ﬂmp)

.o {A.Mler Lopost h{



RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 2

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
. ON FROM
A
gency or Company URS Junction SOUTHBOUND US 550
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  AM PEAK Analysis Year 2025 ALT 1G
Project Description US 160
Inputs
00 [Terrain Rollin
. 9 Downstream Adj
Upstream Adj Ramp Ramp
F Yes
. No F. Off
ft
Lo = 1700 1t
v S = 60.0 mph Sgr= 40.0 mph /D = veh/h
Vu = 945 veh/h Sketch ( show lanes, L,, L, Vg, V;)
Conversion to pc/h Under Base Conditions
/h v PHF Terrain | Truck | %R f f I}Fw PHF
(pc/h) (Vehthr) errain ruc oRv HY P " fp
Freeway 2695 0.95 Rolling 5 0 0.930 1.00 3050
Ramp 385 0.95 Rolling 2 0 0.971 1.00 417
UpStream 945 0.95 Rolling 2 0 0.971 1.00 1025
DownStream
Merge Areas Diverge Areas
|Estimation of v, |[Estimation of v,
Vi2 = Ve (Pgy) Vi =Vr+ (Ve - VrIPep
lLeq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pem™ 0.594 using Equation  (Exhibit 25-5) Pep = using Equation (Exhibit 25-11)
Vo= 1813 pcih V,, = pcth
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vo=V See Exhibit 25-
Veo 3467 6900 No A F 14
Vys 4400:All
Veo = Ve~ See Exhibit 25-
Vriz 2230 4600:All No Vg 14
Vi See Exhibit 25-3
|Level of Service Determination (if not F) Level of Service Determination (if not F)
Dr=5.475+0.00734 v 5 + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.0009 L
Dg = 18.9 (pc/ mi/in) Dz =  (pc/ mi/in)
LOS = B (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
Ms = 0.309 (Exibit 25-19) D= (Exhibit 25-19)
Sg=  54.4 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 2 of 2

o=  N/A mph (Exhibit 25-19) o=  mph (Exhibit 25-19)
S= 55.4 mph (Exhibit 25-14) = mph (Exhibit 25-15)

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 2

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
. ON FROM
Agency or Company URS Junction SOUTHBOUND US 550
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  PM PEAK Analysis Year 2025 ALT 1G
|Project Description US 160
linputs
00 Terrain Rolling
D t Adj
Upstream Adj Ramp ownstream Adl
P Yes [ On
= No "~ Off
L= 1700 ft
up S = 60.0 mph Sgr= 40.0 mph D = veh/h
Vu = 565 veh/h Sketch ( show lanes, L,, Lo,Vg, V()
|Conversion to pc/h Under Base Conditions
h M PHE | Temain |Truck| %R f f =VIPHF
(pc/h) (Veh/hr) errain ruc oRv HY b A
Freeway 3700 0.95 Rolling 5 0 0.930 1.00 4187
Ramp 590 0.95 Rolling 2 0 0.971 1.00 640
UpStream 565 0.95 Rolling 2 0 0.971 1.00 613
DownStream)
Merge Areas Diverge Areas
|[Estimation of v,, |Estimation of v,
Vi2 = Ve (Pey) Vig = VR * (Ve - VR)Prp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
WPFM= 0.594 using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
V,,= 2488 pc/h V,, = pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
= See Exhibit 25-
VFI_VF 14
Veo 4827 6900 No
V., 4400:All
Veo = VE- See Exhibit 25-
Vri2 3128 4600:All No Vg 14
Vg See Exhibit 25-3
Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dr =5.475+0.00734 v 5 + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.0009 L
Dgr = 25.8 (pc/ mi/In) Dz = (pc/ mi/ln)
LOS = C (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.362 (Exibit 25-19) D, =  (Exhibit 25-19)
Sg=  53.5 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 2 of 2

S;=  N/A mph (Exhibit 25-19) o=  mph (Exhibit 25-19)
= 54.2 mph (Exhibit 25-14) = mph (Exhibit 25-15)
}{cszoooTM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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Attachment D-3
2025 Grandview Section, Alternative F Modified, Highway Analyses



HCS2000:

URS Corporation

Basic Freeway Segments Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
Operational Analysis
Analyst: DEA
Agency or Company: URS
Date Performed: 4/21/2005
Analysis Time Period: AM PEAK

Freeway/Direction:

EASTBOUND US 160

From/To: WEST OF US 550/CR 233
Jurisdiction:
Analysis Year: 2025 ALT 1F
Description: US 160
Flow Inputs and Adjustments

Volume, V 2700 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 711 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 1018 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 3
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, £fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, N 3.0 mi/h

Free-flow speed, FFS 60.0 mi/h
Urban Freeway

LOS and Performance Measures

Flow rate, vp 1018 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 3

Density, D 17.0 pc/mi/1ln
Level of service, LOS B

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000:

URS Corporation

Basic Freeway Segments Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
Operational Analysis
Analyst: DEA
Agency or Company: URS
Date Performed: 4/21/2005
Analysis Time Period: PM PEAK

Freeway/Direction:
From/To:
Jurisdiction:
Analysis Year:

Description: US 160

EASTBOUND US 160
WEST OF US 550/CR 233

2025 ALT 1F

Flow Inputs and Adjustments

Volume, V 4265 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 1122 A
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, £HV 0.930
Driver population factor, fp 1.00
Flow rate, vp 1609 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 3
Free-flow speed: Measured
FFS or BFFS 60.0 mi/h

Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, £fN 3.0 mi/h

Free-flow speed, FFS 60.0 mi/h
Urban Freeway

LOS and Performance Measures

Flow rate, vp 1609 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 3

Density, D 26.8 pc/mi/1ln
Level of service, LOS D

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000:

URS Corporation

Basic Freeway Segments Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone : Fax:
E-mail:
Operational Analysis
Analyst: DEA
Agency or Company: URS
Date Performed: 4/21/2005
Analysis Time Period: AM PEAK

Freeway/Direction:

EASTBOUND US 160

From/To: 550/CR 233 to SH 172/CR 234
Jurisdiction:
Analysis Year: 2025 ALT 1F
Description: US 160
Flow Inputs and Adjustments
Volume, V 1605 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 422 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 908 pc/h/1n
Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance €.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured
FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, N 4.5 mi/h
Free-flow speed, FFS 60.0 mi/h
Urban Freeway
LOS and Performance Measures
Flow rate, vp 908 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 2
Density, D 15.1 pc/mi/ln
Level of service, LOS B

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000:

URS Corporation

Basic Freeway Segments Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
Operational Analysis
Analyst: DEA
Agency or Company: URS
Date Performed: 4/21/2005
Analysis Time Period: PM PEAK

Freeway/Direction: EASTBOUND US 1690

From/To: 550/CR 233 to SH 172/CR 234
Jurisdiction:
Analysis Year: 2025 ALT 1F
Description: US 160
Flow Inputs and Adjustments
Volume, V 2525 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 664 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 1429 pc/h/1n
Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured
FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, £N 4.5 mi/h
Free-flow speed, FFS 60.0 mi/h
Urban Freeway
LOS and Performance Measures
Flow rate, vp 1429 pc/h/1in
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 2
Density, D 23.8 pc/mi/ln
Level of service, LOS c

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000: Basic Freeway Segments Release 4.1d

URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-mail:

Operational Analysis

Analyst: DEA
Agency or Company: URS

Date Performed: 4/21/2005
Analysis Time Period: AM PEAK

WESTBOUND US 160

Freeway/Direction:
SH 172/CR 234 to US 550/CR 233

From/To:
Jurisdiction:
Analysis Year:
Description: US 160

2025 ALT 1F

Flow Inputs and Adjustments

Volume, V 1685 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 443 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 953 pc/h/1ln

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, £fN 4.5 mi/h

Free-flow speed, FFS 60.0 mi/h
Urban Freeway

LOS and Performance Measures

Flow rate, vp 953 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 2

Density, D 15.9 pc/mi/ln
Level of service, LOS B

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000: Basic Freeway Segments Release 4.1d
URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-mail:

Operational Analysis

Analyst: DEA

Agency or Company: URS

Date Performed: 4/21/2005

Analysis Time Period: PM PEAK

Freeway/Direction: WESTBOUND US 160

From/To: SH 172/CR 234 to US 550/CR 233
Jurisdiction:

Analysis Year: 2025 ALT 1F

Description: US 160

Flow Inputs and Adjustments

Volume, V 2290 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 603 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 1296 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, N 4.5 mi/h
Free-flow speed, FFS 60.0 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 1296 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 2

Density, D 21.6 pc/mi/ln
Level of service, LOS C

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000:

URS Corporation

Basic Freeway Segments Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
Operational Analysis
Analyst: DEA
Agency or Company: URS
Date Performed: 4/21/2005
Analysis Time Period: AM PEAK

Freeway/Direction:

WESTBOUND US 160

From/To: WEST OF US 550/CR 233
Jurisdiction:

Analysis Year: 2025 ALT 1F
Description: US 160

Flow Inputs and Adjustments

Volume, V 3080 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 811 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 1162 pc/h/1n
Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 3
Free-flow speed: Measured
FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, £N 3.0 mi/h
Free-flow speed, FFS 60.0 mi/h
Urban Freeway
LOS and Performance Measures
Flow rate, vp 1162 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 3
Density, D 19.4 pc/mi/ln
Level of service, LOS C

Overall results are not computed when free-flow speed is less than 55 mph.



HCS2000: Basic Freeway Segments Release 4.1d
URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-mail:

Operational Analysis

Analyst: DEA
Agency or Company: URS

Date Performed: 4/21/2005

Analysis Time Period: PM PEAK
Freeway/Direction: WESTBOUND US 160
From/To: WEST OF US 550/CR 233
Jurisdiction:

Analysis Year: 2025 ALT 1F

Description: US 160

Flow Inputs and Adjustments

Volume, V 4290 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 1129 v
Trucks and buses 5 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.930
Driver population factor, fp 1.00
Flow rate, vp 1618 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 3
Free-flow speed: Measured

FFS or BFFS 60.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, £fN 3.0 mi/h
Free-flow speed, FFS 60.0 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, Vp 1618 pc/h/1n
Free-flow speed, FFS 60.0 mi/h
Average passenger-car speed, S 60.0 mi/h
Number of lanes, N 3

Density, D 27.0 pc/mi/ln
Level of service, LOS D

Overall results are not computed when free-flow speed is less than 55 mph.



URS ,

Page _ I of [
o VS 160 ALT JF Project No. Sheet_ of
Description Eastbound VS j60 0FHf -Ramp Computed by Date
+o CR 233 Am Peak Checked by Date 3 [15/¢S
Reference
2,700 870
> ‘\ ) >
7 e

To CR 233

ANALYZED AS A mMATOR DWERGE

UPS*"QOLM ok 0f{ -Romp
2,700 vph Joas % 0.23 =3056 /3 =1 017 ,ocph,o/
Densiby = 1,019 % 0.0109 = |1 )1 (LoS B)

Downstream ot 0 - Ramp
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Project No. Sheet of
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Date
4o CR 233 Pm Prak Checked by Date _J-/15/05
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- —
U5 [60O > ( X >
% t
2555 76 CR 233

ANALYZED AS A MAJOR DIVERGE

Upstream of off-Rampe
4265 vph /0.‘?5 0.3 = 4,837 /5 = 1,609 Fcpép/
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of @ |

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
JAnalyst DEA Freeway/Dir of Travel EASTBOUND US 160
Agency or Company URS Junction ON FROM CR 233
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  AM PEAK Analysis Year 2025 ALT 1F
|Project Description  US 160
linputs
lUpstream AdjRamp  [Terrain Downstream Adj
Ramp
Yes " Yes [ On
i No % No i Off
L = ft I"clown = ft
up S .= 60.0 mph Ser = 40.0 mph
FF PR VD= vehh
Vu = veh/h Sketch ( show lanes, L, Ly, Vg,Vy)
Conversion to pc/h Under Base Conditions
v PHF Terrain | Truck | %R f f =VIPHF
(pc/h) (Veh/hr) errain ruc oRv HY P " fp
Freeway 870 0.95 Rolling 5 0 0.930 1.00 984
Ramp 735 0.95 Rolling 2 0 0.971 1.00 797
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pey) Viz =V * (Ve - Vr)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Peym= 1.000 using Equation  (Exhibit 25-5) Pep = using Equation (Exhibit 25-11)
V12= 984 pC/h V12 = pC/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vo=V See Exhibit 25-
Veo 1781 4600 No rr 14
Vo 4400:Ali
Vro = VE- See Exhibit 25-
VR12 1781 4600:All No VR 14
Vg See Exhibit 25-3
Level of Service Determination (if not F} Level of Service Determination (if not F)
D =5.475 +0.00734 v 5 + 0.0078 V, - 0.00627 L, Dr =4.252 +0.0086 V,, - 0.0009 L
Di = 15.2 (pc/ mi/in) Dg = (pc/ mi/ln)
LOS = B (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.296 (Exibit 25-19) Ds = (Exhibit 25-19)
Sg=  54.7 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
So= N/A mph (Exhibit 25-19) So= mph (Exhibit 25-19)
S= 54.7 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of @ |

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information
Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
Agency or Company URS Junction ON FROM CR 233
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  PM PEAK Analysis Year 2025 ALT 1F
Project Description  US 160
Inputs
|upstream Adj Ramp  [Terrain Downstream Adj
Ramp
T Yes [ On [ Yes
ft
e t S (g = 60.0 mph Seg= 40.0 mph
Vu = veh/h Sketch ( show lanes, Ly, L, Vg, Vy) veh/h
Conversion to pc/h Under Base Conditions
(pc/h) v PHF Terrain | Truck | %Rv | f f FWPHF
(Vehthr) Hv P v T
Freeway 1710 0.95 Rolling 5 0 0.930 1.00 1935
Ramp 815 0.95 Rolling 2 0 0.971 1.00 884
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Vi2 = Ve (Pey) Vi2 = VR * (Vg - VrIPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pev= 1.000 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
V,,= 1935 pc/h V,, = pc/h
Capacity Checks |Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
VeV See Exhibit 25-
Veo 2819 4600 No F 14
Vo 4400:All
Veo = Vg - See Exhibit 25-
Vei2 2819 4600:All No Vg 14
Vg See Exhibit 25-3
|Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dg =5.475+0.00734 v  + 0.0078 V,, - 0.00627 L Dy =4.252 +0.0086 V,, - 0.0009 L
Dg = 23.3 (pc/ mi fin) Dg = (pc/ mi/ln)
LOS = C (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
WMS = 0.338 (Exibit 25-19) D=  (Exhibit 25-19)
Sg=  53.9 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
So=  N/A mph (Exhibit 25-19) So=  mph (Exhibit 25-19)
S= 53.9 mph (Exhibit 25-14) = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
Agency or Company URS Junction OFF TO SH 172/CR 234
Date Performed 3/15/2005 Jurisdiction
nalysis Time Period =AM PEAK Analysis Year 2025 ALT 1F
IProject Description  US 160
linputs
lUpstream AdjRamp  |Terrain Downstream Adj
Ramp
T Yes FEOn FYes FEOn
£ No
Fw= o= 1
P S = 60.0mph Spr= 40.0 mph
VD = veh/h
Vu = veh/h Sketch ( show lanes, L,, L, Vg, Vy)
Conversion to pc/h Under Base Conditions
/ M PHE | Temain |Truck| %R f f I;FV/PHF
(pc/h) (Veh/hr) errain rucl bRv HY o " fp
Freeway 1605 0.95 Rolling 5 0 0.930 1.00 1816
Ramp 585 0.95 Rolling 2 0 0.971 1.00 634
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, |Estimation of 2%
Vi2= Ve (Pey) Via = Vr * (Ve - VRIPrp
ILeq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pew= using Equation  (Exhibit 25-5) Pep =1.000 using Equation (Exhibit 25-11)
V,,= pc/h V42 =1816 pcih
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
v See Exhibit 25 Ve=Ve | 1816 4600 No
Fo 7 Vis 1816 4400:All No
Ves = Ve -
FOTF ] 1182 4600 No
Vriz 4600:All Vg
Vr 634 2100 No
Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dr =5.475 +0.00734 v o + 0.0078 V,, - 0.00627 L, Dg =4.252 + 0.0086 V,, - 0.0009 L
Dg = (pc/ mi /in) Dr = 17.2 (pc/ mi/ln)
LOS = (Exhibit 25-4) LOS= B (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg =  (Exibit 25-19) D, = 0.420 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  52.4 mph (Exhibit 25-19)
S;=  mph (Exhibit 25-19) So=  N/A mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 52.4 mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
Agency or Company URS Junction OFF TO SH 172/CR 234
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period = PM PEAK Analysis Year 2025 ALT 1F
Project Description US 160
Inputs
IUpstream Adj Ramp  [Terrain Downstream Adj
Ramp
.. No
L = ft -
S g = 60.0 mph Sgg= 40.0 mph
Vu = veh/h Sketch ( show lanes, L, L, Vg,V))
Conversion to pc/h Under Base Conditions
c/h M PHE | Temain |Truck| %R f f |:=WPHF
(pcih) (Vehthr) errain ruck | %Rv Y ) A
Freeway 2525 0.95 Rolling 5 0 0.930 1.00 2857
Ramp 1180 0.95 Rolling 2 0 0.971 1.00 1279
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation of v,, |[Estimation of v,
Viz = Ve (Pey) Via = VR * (Ve - VrIPrp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
[Prm= using Equation  (Exhibit 25-5) Pep =1.000 using Equation (Exhibit 25-11)
Vip= _pc/h V,, =2857 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
v See Exhibit 25- Ve=Ve | 2857 4600 No
Fo 7 Vy, 2857 4400:All No
Ver =V, -
_ v | 1578 4600 No
Vri2 4600:All R
Vi 1279 2100 No
Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dr =5.475+0.00734 v 5 + 0.0078 V,, - 0.00627 L, Dg =4.252 + 0.0086 V,, - 0.0009 L
Dy = (pc/ mi fin) Dg = 26.1 (pc/ mi/ln)
JLOS = (Exhibit 25-4) LOS= C (Exhibit 25-4)
Speed Estimation Speed Estimation
WMS = (Exibit 25-19) D, = 0.478 (Exhibit 25-19)
Sk=  mph (Exhibit 25-19) Sg= 51.4 mph (Exhibit 25-19)
So=  mph (Exhibit 25-19) So=  N/A mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 51.4 mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 2

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
Agency or Company URS Junction 20;1 FROM SH 172/CR
Date Performed 3/15/2005 Jurisdiction

Analysis Time Period  AM PEAK Analysis Year 2025 ALT 1F

Project Description US 160

Downstream Adj
Ramp

Yinputs
Upstream Adj Ramp  |Terrain
. Yes . On
L No . Off
L= ft
[oe S g = 60.0 mph Sgr= 40.0 mph
Vu = veh/h

Sketch ( show lanes, L, Lp,Vg,V))

Conversion to pc/h Under Base Conditions

(pc/h) (Ve\r{ hr) PHF Terrain | Truck | %Rv fv f :J\:/]{:HF
Freeway 1020 0.95 Rolling 5 0 0.930 1.00 1154
Ramp 110 0.95 Rolling 2 0 0.971 1.00 119
UpStream
DownStream|

Merge Areas

Diverge Areas

|Estimation of v,

|[Estimation of v,

V12 = Ve (Pey)
lLeq = (Equation 25-2 or 25-3)
Pev™= 1.000 using Equation  (Exhibit 25-5)

Vi2 = Vr * (Ve - VR)Pep
Leq = (Equation 25-8 or 25-9)
Pep = using Equation (Exhibit 25-11)

V2= 1154 pc/h V., = pc/h
Capacity Checks |Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Ve=Ve See Exhibit 25-
Veo 1273 4600 No 14
Vo 4400:All
Veo = Ve - See Exhibit 25-
Viio 1273 4600:All No Ve 14
Ve See Exhibit 25-3
|Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dg =5.475+0.00734 v  + 0.0078 V,, - 0.00627 L, Dg =4.252 + 0.0086 V,, - 0.0009 L
Dg = 11.6 (pc/ mi /in) Dr = (pc/ mi/in)
LOS = B (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.287 (Exibit 25-19) D,=  (Exhibit 25-19)
Sg=  54.8 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
So=  N/A mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
~ ~ - S ASANL A0/ ARG it A AT T TONAANT A nnl0LAINQ attinac\ Tomn\rIL- 19T trmn /12/2008



RAMPS AND RAMP JUNCTIONS WORKSHEET Page 2 of 2

Is=  54.8 mph (Exhibit 25-14) Is=  mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 2

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst DEA Freeway/Dir of Travel EASTBOUND US 160
IAgency or Company URS Junction %\i FROM SH 172/CR
Date Performed 3/15/2005 Jurisdiction
nalysis Time Period PM PEAK Analysis Year 2025 ALT 1F
{Project Description US 160
linputs
[Upstream Adj Ram Terrain Downstream Adj
p i p
Ramp
. Yes .. On -
7 No - Off
ft
L= ft
# up S = 60.0 mph Scr= 40.0 mph
Fr R VD= vehh
Vu = veh/h Sketch ( show lanes, L, Lp,Vg,V))
Conversion to pc/h Under Base Conditions
/h M PHF Terrain | Truck | %R f f =VIPHF
(pc/h) (Veh/hr) errain rucl RV HV P oy fp
Freeway 1345 0.95 Rolling 5 0 0.930 1.00 1522
Ramp 240 0.95 Rolling 2 0 0.971 1.00 260
UpStream
DownStream
Merge Areas Diverge Areas
|[Estimation of v, |Estimation of v,
Viz = Ve (Pey) Vi2 = Ve * (Ve - VRIPep
Lgq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pen= 1.000 using Equation  (Exhibit 25-5) Pep = using Equation (Exhibit 25-11)
Vo= 1522 pe/h V,, = pcih
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
_ See Exhibit 25-
Ve=Ve
Veo 1782 4600 No 14
Vi, 4400:All
Veo = V- See Exhibit 25-
VRri2 1782 4600:Al No Vg 14
Vi See Exhibit 25-3
Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dy =5.475+0.00734 v o + 0.0078 V,,, - 0.00627 L, Dr =4.252 +0.0086 V,, - 0.0009 L,
Dg = 15.5 (pc/ mi/in) Dg = (pc/ mi/ln)
jLOS = B (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.296 (Exibit 25-19) D,=  (Exhibit 25-19)
Sg=  54.7 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
So= N/A mph (Exhibit 25-19) So= mph (Exhibit 25-19)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 2 of 2

Is=  54.7 mph (Exhibit 25-14) Is=  mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information

Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
Agency or Company URS Junction OFF TO SH 172/CR 234
Date Performed 3/15/2005 Jurisdiction

Analysis Time Period =AM PEAK Analysis Year 2025 ALT 1F

Project Description US 160

Inputs
Upstream Adj Ramp  [TeTain Downstream Adj
Ramp
7 Yes -
. Off
ft
L. = ft
K/u = veh’/h Sketch ( show lanes, Ly, Lp,Vg,Vy) VD = veh/h
Conversion to pc/h Under Base Conditions
Vv ) =V/PHF
(pcrh) (Veh/hr) PHF Terrain Truck | %Rv frv f I\{HV i
Freeway 935 0.95 Rolling 5 0 0.930 1.00 1058
Ramp 135 0.95 Rolling 2 0 0.971 1.00 146
UpStream
DownStream
Merge Areas Diverge Areas

|Estimation of v,

|Estimation of Vy2

Viz = Ve (Pey)
Leq = (Equation 25-2 or 25-3)
Pem= using Equation  (Exhibit 25-5)

Vi2 =V + (Vg - VRIPgp
Leq = (Equation 25-8 or 25-9)
Pep =1.000 using Equation (Exhibit 25-11)

V12= pc/h V12 =1058 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Y See Exhibit 25- Ve=Ve 1058 4600 No
Fo 7 Vi, 1058 4400:All No
Veq = Ve -
FOTF T 912 4600 No
Viia 4600:All Vi
Vr 146 2100 No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475 +0.00734 v 5 + 0.0078 V,, - 0.00627 L,

Dg = 4.252 + 0.0086 V,, - 0.0009 L,

Dy = (pc/ mi /in) Dr=  10.7 (pc/ mifin)

LOS =  (Exhibit 25-4) LOS= B (Exhibit 25-4)

Speed Estimation Speed Estimation

!Ms = (Exibit 25-19) D, = 0.376 (Exhibit 25-19)

Sg=  mph (Exhibit 25-19) Sg=  53.2 mph (Exhibit 25-19)

Sc=  mph (Exhibit 25-19) So=  N/A mph (Exhibit 25-19)

S= mph (Exhibit 25-14) S=  53.2 mph (Exhibit 25-15)

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
JAgency or Company URS Junction OFF TO SH 172/CR 234
Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  PM PEAK Analysis Year 2025 ALT 1F
Project Description US 160
Vnputs
IUpstream AdjRamp  [Verrain Downstream Adj
Ramp
- Yes == On " Yes - On
i No i Off > No L Off
L = ft Ldown = ft
up S g = 60.0 mph Sgr= 40.0 mph
VD = veh/h
Vu = veh/h Sketch ( show lanes, L,, L, Vg, V)
Conversion to pc/h Under Base Conditions
h M PHFE | Temain |Truck| o f f =VIPHF
(pc/h) (Veh/hr) errain ruc %Rv HY p v o
Freeway 1450 0.95 Rolling 5 0 0.930 1.00 1641
Ramp 205 0.95 Rolling 2 0 0.971 1.00 222
UpStream
DownStream|
Merge Areas Diverge Areas
|[Estimation of v, |[Estimation of v,
Vi2 = Ve (Pey) Vig=Vr + (Ve - VIPrp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pew= using Equation  (Exhibit 25-5) Prp =1.000 using Equation (Exhibit 25-11)
V,= pc/h Vi, =1641 pc/h
|Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vv See Exhibit 25- Ve=Ve 1641 4600 No
Fo 7 Vip 1641 4400:All No
Ve = Ve -
Fo TP 1419 4600 No
Viio 4600:All Vr
Vr 222 2100 No
Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dr =5.475+0.00734 v ; + 0.0078 V, - 0.00627 L Dg =4.252 +0.0086 V,, - 0.0009 L
Dg = (pc/ mi /in) Dg = 15.7 (pc/ mi/in)
L.OS = (Exhibit 25-4) LOS= B (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D= 0.383 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  53.1 mph (Exhibit 25-19)
So=  mph (Exhibit 25-19) So=  N/A mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 53.1 mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 2

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
Agency or Company URS Junction %Ii FROM SH 172/CR
|Date Performed 3/15/2005 Jurisdiction
Analysis Time Period  AM PEAK Analysis Year 2025 ALT 1F
Project Description US 160
IInputs
[Upstream Adj Ram Terrain Downstream Adj
p J p
Ramp
r Yes . On r— Yes
Z No [ Off .
= II'down = ft
Lo ft
S e = 60.0 mph Sgr= 40.0 mph
VD = veh/h
Vu = veh/h Sketch ( show lanes, L, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
/h v PHE | Terain |Truck| %R f f L/:W PHF
{(pc/h) (Veh/hr) errain ruc bRv HY b v b
Freeway 800 0.95 Rolling 5 0 0.930 1.00 905
Ramp 885 0.95 Rolling 2 0 0.971 1.00 960
UpStream
DownStream
Merge Areas Diverge Areas
|Estimation of v, |Estimation of v,
Viz = Ve (Pey) Vi2 = Vg + (Ve - Vr)Prp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pem= 1.000 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
V12= 905 pC/h V12 = pC/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
V.=V See Exhibit 25-
Vio 1865 4600 No rF 14
Vy, 4400:All
Vro = Vg - See Exhibit 25-
Vi 1865 4600:All No Ve 14
Vg See Exhibit 25-3
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475+0.00734 v ; + 0.0078 V,,, - 0.00627 L, Dr =4.252 +0.0086 V,, - 0.0009 L,
Dg = 15.8 (pc/ mi /in) Dg= (pc/ mi/in)
LOS = B (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.298 (Exibit 25-19) D,=  (Exhibit 25-19)
Sk=  54.6 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
So=  N/A mph (Exhibit 25-19) Sog=  mph (Exhibit 25-19)
— i CAsAN I ANRC L VAT T TOANNT Aanal0ZNC attineac\ Toamn\rI 127 tmn 3/12./2005
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Is=  54.6 mph (Exhibit 25-14) [s=  mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 2
RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
iAgency or Company URS Junction %:]l FROM SH 172/CR
HDate Performed 3/15/2005 Jurisdiction
Analysis Time Period  PM PEAK Analysis Year 2025 ALT 1F
Project Description  US 160
linputs
HUpstream AdjRamp [Terrain Downstream Adj
Ramp
. Yes . On " Ves ™ On
7 No 7 Off = No 7 Off
L = ft |'down = ft
fFup S - = 60.0 mph Scr = 40.0 mph
PR 2000 FRT TP VD= vehh
Vu = veh/h Sketch ( show lanes, L,, Lp,VR, V)
Conversion to pc/h Under Base Conditions
Vv . v=V/PHF
(pc/h) (Veh/hr) PHF Terrain Truck | %Rv fuv fo f fp
Freeway 1245 0.95 Rolling 5 0 0.930 1.00 1409
Ramp 1045 0.95 Rolling 2 0 0.971 1.00 1133
UpStream
DownStream
Merge Areas Diverge Areas

|Estimation of v, |Estimation of vy

Viz = Ve (Pey) Vig=Vr * (Ve - Vr)Prp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pev™ 1.000 using Equation  (Exhibit 25-5) Prp = using Equation (Exhibit 25-11)
V.= 1409 pc/h V4, = pcih
|ICapacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Ve=Ve See Exhibit 25-
Veo 2542 4600 No 14
A 4400:All
Veo = Ve~ See Exhibit 25-
Vri2 2542 4600:All No Vg 14
Vg See Exhibit 25-3
|ILevel of Service Determination (if not F) Level of Service Determination (if not F)
Dr =5.475+0.00734 v  +0.0078 V,, - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.0009 L
Dgr = 21.0 (pc/ mi /in) IDr=  (pc/ mi/In)
LOS = C (Exhibit 25-4) LOS= (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = 0.323 (Exibit 25-19) D, = (Exhibit 25-19)
Sg=  54.2 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
So= N/A mph (Exhibit 25-19) So= mph (Exhibit 25-19)
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Is=  54.2 mph (Exhibit 25-14) [s=  mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information

Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
Agency or Company URS Junction OFF TO CR 233

Date Performed 3/15/2005 Jurisdiction

Analysis Time Period AM PEAK Analysis Year 2025 ALT 1F

Project Description US 160

inputs

Page 1 of 1

IUpstream Adj Ramp  |Terrain IDownstream Adj
Ramp
FFYes [20On EYes I On
. No - off IZ No
H|_ = ft I‘down = ft
up S g = 60.0 mph Sgr= 40.0 mph
VD = veh/h
Vu = veh/h Sketch ( show lanes, L,, Ly, Vg, Vy)
Conversion to pc/h Under Base Conditions
Y; _ =VIPHF
(pc/h) (Veh/hr) PHF Terrain Truck | %Rv fuv fo I;/HV £
Freeway 1685 0.95 Rolling 5 0 0.930 1.00 1907
Ramp 635 0.95 Rolling 2 0 0.971 1.00 688
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz2 = Ve (Pey) Vi2 = Vg + (Ve - Vr)Prp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pew= using Equation  (Exhibit 25-5) Pep =1.000 using Equation (Exhibit 25-11)
V.= pc/h V42 =1907 pcih
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vv See Exhibit 25- VE=Ve 1907 4600 No
Fo 7 Vi 1907 4400:All No
Vea = Ve -
FO TP 1219 4600 No
Vrio 4600:All Vg
Vr 688 2100 No

|Level of Service Determination (if not F)

Level of Service Determination (if not F)

D, = 5.475 + 0.00734 v  + 0.0078 V., - 0.00627 L,

Dg = 4.252 + 0.0086 V, - 0.0009 L,

Dg = (pc/ mi fin) D= 18.0 (pc/ mi/in)

LOS = (Exhibit 25-4) LOS= B (Exhibit 25-4)

Speed Estimation Speed Estimation

IMS = (Exibit 25-19) Ds = 0.425 (Exhibit 25-19)

Sg=  mph (Exhibit 25-19) Sg=  52.4 mph (Exhibit 25-19)

S,=  mph (Exhibit 25-19) So=  N/A mph (Exhibit 25-19)

S= mph (Exhibit 25-14) S = 52.4 mph (Exhibit 25-15)

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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RAMPS AND RAMP JUNCTIONS WORKSHEET
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information
Analyst DEA Freeway/Dir of Travel WESTBOUND US 160
IAgency or Company URS Junction OFF TO CR 233
|Date Performed 3/15/2005 Jurisdiction
Analysis Time Period . PM PEAK Analysis Year 2025 ALT 1F
Project Description  US 160
linputs
IUpstream AdjRamp  [errain Downstream Adj
Ramp
= Yes = On
. No
[For ft S g = 60.0 mph Sgr= 40.0 mph
Vu = veh/h Sketch ( show lanes, Ly, Lp,Vg,V)) VD = veh/h
Conversion to pc/h Under Base Conditions
(pcih) (VeX/hr) PHF Terrain | Truck | %Rv frv f, ;’J\Yf/:HF
Freeway 2290 0.95 Rolling 5 0 0.930 1.00 2591
Ramp 580 0.95 Rolling 2 0 0.971 1.00 629
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Vi2 = Ve (Pey) Viz = Vg + (Ve - Vr)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
JPFM= using Equation (Exhibit 25-5) Pep =1.000 using Equation (Exhibit 25-11)
Vo= pc/h V4, =2591 pc/h
ICapacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Ve See Ex;ﬁbit 25- Ve=Ve | 2591 4600 No
Vi 2591 4400:All No
v 4600:A VFOV' Ve | 1062 4600 No
R12 R
Vg 629 2100 No
|Level of Service Determination (if not F) Level of Service Determination (if not F)
Dr =5.475+0.00734 v ; + 0.0078 V, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.0009 L
br= (pc/ mi /in) Dg =  23.8 (pc/ mi/in)
LOS = (Exhibit 25-4) LOS= C (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) Ds,=  0.420 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sr=  52.4 mph (Exhibit 25-19)
S,=  mph (Exhibit 25-19) So=  N/A mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 52.4 mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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URS

Page _l of _L__
Job VS 160 ALT |F Project No. Sheet_ _ of
Description Wes+ bound V416D On-Ramp Computed by Date
Lo CR 233 Am Fral Checked by Date 3[!5'/05
Reference
2,030 From CR 233
< e
VS 160 < \ <
<< / [ <
3,080 l,050

ANALYZED AS A MAJOR MEKGE

i);:ﬁza;-%'v’ﬁam 94: On’g&mf
1,050 vph [6.95 %0.93 = 188 /2 = 594 peph |
Density = 594 feo = 1.90 (Los A)

Downstream of On- Bamp
3,080 vph /0,95 %043 = 3486 /3 = 1162 pcpbpl
Densidy = 1,162 /60 = 19,37 (Los ¢)

Kamp
2(030 VFL./o,qs ® 19,?71': 3,20] Fcp‘x < Y00 (max:mwm foy 2-lane ra,mp)
S wnder eapacidy




URS

Page [ of l
Job U5 160 AT \F Project No.

Sheet of
Description wWestoound US 1606 On-Rampe Computed by Date
Prown CR 233 Pm Peak Checked by Date _3.)I5 105-
Reference
2,580 From CR 233
DS 160 < ( <

7)o

ANALYZED AS A MATOR MERGE

Vpsiream of On-Kamp
710 vph /0.95 ¥ 0.93 = 1335 /2 = 16€ pephpi
Density =968 /o0 = 16.13 (los B)

Downstream of On-Kam p
4,290 vph /095 % 093 = 4,856 /3 =1,619 pephpl
Densily = 1619 fe0 =26.98 (05 D

Ramp

2,580 vph fo.1s #0411 = 2,197 peph < 4,00 Cragimam for 2-lane ramp)

o (A.V\Aezr CﬂLP&C—i“L\-{



Attachment E
2025 Grandview Section Intersection Analyses




Attachment E-1
2025 Grandview Section, No Action Alternative, Intersection Analyses



HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160 / US 550
Agency: URS Area Type: All other areas
Date: 3/15/2005 Jurisd:

Period: AM PEAK HOUR Year : 2025 NO ACTION
Project ID: US 160

E/W St: US 160 N/S St: US 550

SIGNALIZED INTERSECTION SUMMARY

|  Eastbound | Westbound | Northbound | Southbound |
| L T R | L T R I L T R | L T R |
| I I l |
No. Lanes | 0 2 1 | 1 0 0] | 1 0] 1 i 0 0 0
LGConfig | T R | L | L R | |
Volume | 2385 315 {240 1945 485 |
Lane Width | 12.0 12.0 j12.0 [12.0 12.0 | !
RTOR Vol | 0 | | 0 | |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left | NB Left A
Thru A | Thru
Right A | Right A
Peds | Peds
WB Left A | SB Left
Thru | Thru
Right | Right
Peds | Peds
NB Right . | EB Right A
SB Right [ WB Right
Green 10.0 55.0 40.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
T 1576 3438 1.5¢9 0.46 302.5 F 267.4 F
R 1282 1538 0.26 0.83 2.2 A
Westbound
L 143 1719 1.77 0.08 428.0 F
428.0 F
Northbound
L 573 1719 1.74 0.33 378.7 F
260.4 F
R 705 1538 0.72 0.46 30.1 C
Southbound

Intersection Delay = 274.0 (sec/veh) Intersection LOS = F




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160 / US 550
Agency: URS Area Type: All other areas
Date: 3/15/2005 Jurisd:

Period: PM PEAK HOUR Year : 2025 NO ACTION
Project ID: US 160

E/W St: US 160 N/S St: US 550

SIGNALIZED INTERSECTION SUMMARY

|  Eastbound | Westbound | Northbound | Southbound |
| L T R | L T R | L T R | L T R |
| I I I I
No. Lanes | 0 2 1 | 1 0] 0 | 1 0 1 | 0 0 0 |
LGConfig f T R | L | L R |
Volume | 3205 1060 |240 [565 295 | |
Lane Width | 12.0 12.0 |12.0 }112.0 12.0 | |
RTOR Vol | 0 | | 0 | |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left | NB Left A
Thru A | Thru
Right A | Right A
Peds | Peds
WB Left A | SB Left
Thru ! Thru
Right | Right
Peds | Peds
NB Right A | EB Right A
SB Right | WB Right
Green 10.0 70.0 25.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
T 2005 3438 1.68 0.58 334.5 F 254.5 F
R 1282 1538 0.87 0.83 12.8 B
Westbound
L 143 1719 1.77 0.08 428.0 F
428.0 F
Northbound
L 358 1719 1.66 0.21 357.5 F
247.0 F
R 513 1538 0.61 0.33 35.5 D
Southbound

Intersection Delay = 261.1 (sec/veh) Intersection LOS = F




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 233
Agency: URS Area Type: All other areas
Date: 3/6/2005 Jurisd:
Period: AM PEAK Year 2025 NO ACTION
Project ID: US 160
E/W St: US 160 N/S St: CR 233
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound |  Northbound |  Southbound |
| L T R | L T R I L T R | L T R |
I | l | !
No. Lanes | 1 2 1 | 1 2 1 | 1 1 1 | 2 1 1 |
LGConfig | L T R | L T R | L T R | L T R |
Volume 11215 1300 355 |95 1255 335 |180 60 50 |255 60 940 |
Lane Width {12.0 12.0 12.0 (12.0 12.0 12.0 |12.0 12.0 12.0 {12.0 12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 - 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
NB Right )\ | EB Right A
SB  Right A | WB Right A
Green 30.0 50.0 10.0 10.0
Yellow 4.0 4.0 4.0 4.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 120.0 secs

Intersection Performance Summary

Appr/ Lane Adj Ssat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 443 1770 2.89 0.25 900.4 F
T 1432 3438 0.96 0.42 48.4 D 405.2 F
R 857 1583 0.44 0.54 16.9 B
Westbound
L 443 1770 0.23 0.25 36.0 D
T 1432 3438 0.92 0.42 43.3 D 37.6 D
R 857 1583 0.41 0.54 16.5 B
Northbound
L 148 1770 1.28 0.08 221.6 F
T 155 1863 0.41 0.08 53.9 D 152.7 F
R 594 1583 0.09 0.38 24.3 C
Southbound
L 286 3433 0.94 0.08 91.5 F
T 155 1863 0.41 0.08 53.9 D 279.0 F
R 594 1583 1.66 0.38 344.1 F

Intersection Delay 265.7 (sec/veh) Intersection LOS = F




HCS2000:

Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 233
Agency: URS Area Type: All other areas
Date: 3/6/2005 Jurisd:
Period: PM PEAK Year 2025 NO ACTION
Project ID: US 160
E/W St: US 160 N/S St: CR 233
SIGNALIZED INTERSECTION SUMMARY
| Eastbound ] Westbound | Northbound |  Southbound |
I L T R | L T R | L T R | L T R |
| [ l l |
No. Lanes | 1 2 1 | 1 2 1 { 1 1 1 | 2 1 1 |
LGConfig | L T R | L T R | L T R | L T R |
Volume 11200 1955 345 |90 1875 325 |570 85 150 1420 85 1520 |
Lane Width }12.0 12.0 12.0 |12.0 12.0 12.0 {12.0 12.0 12.0 }12.0 12.0 12.0 |
RTOR Vol | 0 ! 0 | 0 | 0 f
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A | Thru A
Right A i Right A
Peds | Peds
NB Right A | EB Right A
SB Right A | WB Right A
Green 30.0 50.0 10.0 10.0
Yellow 4.0 4.0 4.0 4.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 443 1770 2.85 0.25 884.2 F
T 1432 3438 1.44 0.42 235.8 F 436.5 F
R 857 1583 0.42 0.54 16.7 B
Westbound
L 443 1770 0.21 0.25 35.9 D
T 1432 3438 1.38 0.42 209.8 F 175.5 F
R 857 1583 0.40 0.54 16.4 B
Northbound
L 148 1770 4.05 0.08 1445 F
T 155 1863 0.57 0.08 58.1 E 1035 F
R 594 1583 0.27 0.38 26.3 C
Southbound
L 286 3433 1.55 0.08 317.2 F
T 155 1863 0.57 0.08 58.1 E 672.2 F
R 594 1583 2.69 0.38 804.4 F
Intersection Delay = 478.3 (sec/veh) Intersection LOS = F




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/SH 172-CR 234
Agency: URS Area Type: All other areas
Date: 3/18/2005 Jurisd:
Period: AM PEAK Year : 2025 NO ACTION
Project ID: US 160
E/W St: US 160 N/S St: SH 172/CR 234
SIGNALIZED INTERSECTION SUMMARY
] Eastbound | Westbound | Northbound | Southbound }
| L T R | L T R | L T R | L T R |
I | l I |
No. Lanes | 1 1 1 | 1 1 1 f 1 1 1 | 1 1 1 [
LGConfig | L T R | L T R | L T R | L T i
Volume 260 1020 325 65 800 70 630 55 60 {50 40 255 |
Lane Width {12.0 12.0 12.0 |12.0 12.0 12.0 (12.0 12.0 12.0 |12.0 12.0 12.0 |
RTOR Vol I 0 | 0 I 0 ! 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A [ Thru A
Right A | Right A
Peds | Peds
NB Right A | EB Right A
SB Right A | WB Right A
Green 12.0 48.0 30.0 10.0
Yellow 4.0 4.0 4.0 4.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 177 1770 1.55 0.10 326.6 F
T 724 1810 1.48 0.40 260.9 F 220.3 F
R 1095 1583 0.31 0.69 7.4 A
Westbound
L 177 1770 0.38 0.10 51.9 D
T 724 1810 1.1e 0.40 124.1 F 110.2 F
R 1095 1583 0.07 0.69 6.0 A
Northbound
L 443 1770 1.50 0.25 280.1 F
T 155 1863 0.37 0.08 53.6 D 243.9 F
R 356 1583 0.18 0.22 37.8 D
Southbound
L 443 1770 0.12 0.25 34.9 C
T 155 1863 0.27 0.08 52.5 D 49.7 D
R 356 1583 0.75 0.22 52.2 D
Intersection Delay = 180.6 (sec/veh) Intersection LOS = F




HCS2000: Signalized Intersections Release 4.1d
Analyst: DEA Inter.: US 160/SH 172-CR 234
Agency: URS Area Type: BAll other areas
Date: 3/18/2005 Jurisd:
Period: PM PEAK Year 2025 NO ACTION
Project ID: US 160
E/W St: US 160 N/S St: SH 172/CR 234
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound | Northbound | Southbound {
| L T R | L T R | L T R | L T R |
l l I | I
No. Lanes | 1 1 1 [ 1 1 1 | 1 1 1 ! 1 1 1
LGConfig | L T R | L T R | L T R | L T R |
Volume |385 1345 795 115 1245 90 640 105 105 {135 80 405 |
Lane Width }12.0 12.0 12.0 ]12.0 12.0 12.0 [12.0 12.0 12.0 J12.0 12.0 12.0 |
RTOR Vol ! 0 [ 0 [ 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A | Thru A
Right A ! Right A
Peds | Peds
NB Right A | EB Right A
SB Right A | WB Right A
Green 15.0 48.0 27.0 10.0
Yellow 4.0 4.0 4.0 4.0
A1l Red 1.0 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 221 1770 1.83 0.13 444.3 F
T 724 1810 1.96 0.40 471.1 F 324.5 F
R 1055 1583 0.79 0.67 18.4 B
Westbound
L 221 1770 0.55 0.13 52.2 D
T 724 1810 1.81 0.40 406.3 F 353.4 F
R 1055 1583 0.09 0.67 7.1 A
Northbound
L 398 1770 1.69 0.22 369.2 F
T 155 1863 0.72 0.08 68.3 E 290.8 F
R 396 1583 0.28 0.25 36.7 D
Southbound
L 398 1770 0.36 0.22 39.7 D
T 155 1863 0.54 0.08 56.7 E 89.1 F
R 396 1583 1.08 0.25 112.0 F

Intersection Delay

300.1 (sec/veh)

Intersection LOS

F




Attachment E-2
2025 Grandview Section, Alternative G Modified
(Preferred Alternative), Intersection Analyses



HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/US 550 NORTH SIDE
Agency: URS Area Type: All other areas

Date: 3/11/2005 Jurisd:

Period: AM PEAK Year : 2025 ALT 1G

Project ID: US 160

E/W St: US 160 N/S St: US 550 NORTH SIDE

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound |  Southbound |
| L T R | L T R | L T R | L T R |
I | | l I
No. Lanes | 2 0 1 | 1 0 1 ! 0 1 0 ] 0 1 1 |
LGConfig | L R | L R | T | T R |
Volume [480 315 240 140 | 70 | 165 385 |
Lane Width |12.0 12.0 112.0 12.0 | 12.0 | 12.0 12.0 |
RTOR Vol | 0 | 0 | [ 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left
Thru [ Thru A
Right A A | Right
Peds | Peds
WB Left A A | SB Left
Thru | Thru a
Right A | Right A
Peds | Peds
NB Right | EB Right A
SB Right A -\ | WB Right
Green 32.0 23.0 20.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay ILOS
Eastbound
L 1221 3433 0.41 0.36 22.1 C
13.4 B
R 1583 1583 0.21 1.00 0.1 A
Westbound
L 1180 1770 0.21 0.67 5.9 A
14.1 B
R 405 1583 0.36 0.26 28.0 C
Northbound
T 414 1863 0.18 0.22 28.6 C 28.6 C
Southbound
T 414 1863 0.42 0.22 30.7 C 9.3 A
R 1583 1583 0.26 1.00 0.1 A

Intersection Delay = 12.9 (sec/veh) Intersection LOS = B




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/US 550 NORTH SIDE
Agency: URS Area Type: All other areas

Date: 3/11/2005 Jurisd:

Period: PM PEAK Year : 2025 ALT 1G

Project ID: US 160

E/W St: US 160 N/S St: US 550 NORTH SIDE

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound | Southbound i
| L T R | L T R | L T R | L T R |
l I | I |
No. Lanes | 2 0 1 | 1 0 1 | 0 1 0 | 0 1 1 |
LGConfig | L R | L R | T ! T R |
Volume |480 1060 |240 135 | 70 | 255 590 |
Lane Width [12.0 12.0 |12.0 12.0 | 12.0 ! 12.0 12.0 |
RTOR Vol | 0 | 0 | | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left
Thru | Thru A
Right A A I Right
Peds I Peds
WB Left A A | SB Left
Thru J Thru A
Right A J Right A
Peds | Peds
NB Right | EB Right A
SB Right A A | WB Right
Green 27.0 21.0 27.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 1030 3433 0.49 0.30 26.2 C
9.2 A
R 1583 1583 0.70 1.00 1.5 A
Westbound
L 1042 1770 0.24 0.59 9.0 A
16.4 B
R 369 1583 0.38 0.23 29.7 C
Northbound
T 559 1863 0.13 0.30 23.1 C 23.1 C
Southbound
T 559 1863 0.48 0.30 26.4 C 8.1 A
R 1583 1583 0.39%9 1.00 0.2 A

Intersection Delay = 10.2 (sec/veh) Intersection LOS = B




Two-Way Stop Control Page 1 of Z |

TWO-WAY STOP CONTROL SUMMARY
General Information Site Information
Analyst DEA lintersection US 160 RAMP/US 550
gency/Co. URS Jurisdiction SOUTH SIDE

IProject Description  US 160
|[East/West Street:  US 160 RAMP North/South Street: US 550 SOUTH SIDE
Intersection QOrientation:  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 0 1015 485 110 560 0
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 0 1068 510 115 589 0
Percent Heavy Vehicles 0 -~ -- 2 -~ -
[Median Type Raised curb

[RT Channelized 0 0
[Lanes 0 2 1 1 2 0
Configuration T R L T

Upstream Signal 0 0

Minor Street Westbound Eastbound
[Movement 7 8 9 10 11 12

L T R L T R

\Volume 0 0 0 0 0 0
fPeak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
|Hourly Flow Rate, HFR 0 0 0 0 0 0
|Percent Heavy Vehicles 0 0 0 0 0 0
[Percent Grade (%) 0 0

|Fiared Approach N N

Storage 0 0

[RT Channelized 0 0
|Lanes 0 0 0 0 0 0
[Configuration

[Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration L

v (vph) 1156

IC (m) (vph) 413

v/c 0.28

[95% queue length 1.12

[control Delay 17.0

[Los C

Approach Delay - -

Approach LOS - -

Rights Reserved
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Two-Way Stop Control

Page 1 of 8|

TWO-WAY STOP CONTROL SUMMARY
[General Information [Site Information
Analyst DEA Intersection US 160 RAMP/US 550
gency/Co. URS Lurisdiction SOUTH SIDE
Efltaelyziesrf'ls’iz]neegeriod I%/l\1/11l/92Evoi§ Analysis Year 2025ALT 1G
fProject Description  US 160
|East/West Street:  US 160 RAMP North/South Street: US 550 SOUTH SIDE
llntersection Orientation: North-South IStudy Period (hrs): 0.25
[Vehicle Volumes and Adjustments
IMajor Street Northbound Southbound
IMovement 1 2 3 4 5 6
L T R L T R
Volume 0 635 295 - 170 1230 0
[Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
[Hourly Flow Rate, HFR 0 668 310 178 1294 0
[Percent Heavy Vehicles 0 - - 2 - _
[Median Type Undivided
IRT Channelized 0 0
Lanes 0 2 1 1 2 0
Configuration T R L T
Upstream Signal 0 0
Minor Street Westbound Eastbound
Movement 7 8 9 10 11 12
L T R L T R
Volume 0 0 0 0 0 0
{Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
[Hourly Flow Rate, HFR 0 0 0 0 0 0
[Percent Heavy Vehicles 0 0 0 0 0 0
[Percent Grade (%) 0 0
|Fiared Approach N N
Storage 0 0
[RT Channelized 0 0
|Lanes 0 0 0 0 0 0
[Configuration
[Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
[Movement 1 4 7 8 9 10 11 12
lLane Configuration L
v (vph) 178
IC (m) (vph) 701
vic 0.25
|95% queue length 1.01
ﬁntrol Delay 11.9
jLos B
Approach Delay - -
Approach LOS -- -

Rights Reserved

L1 IO AT A mrammantc 04 Nan AV NRattinac\ AT T TROMNINT acaloLd0Settinod\ Temn\nt2k?27C tmn 3/11/2005



HCS2000:

Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 233
Agency: URS Area Type: All other areas
Date: 3/6/2005 Jurisd:
Period: AM PEAK Year 2025 ALT 1G - SPUI
Project ID: US 160
E/W St: US 160 N/S St: CR 233
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound | Northbound |  Southbound |
| L T R | L T R | L T R | L T R }
( | I | I
No. Lanes | 2 0 1 i 1 0 1 | 2 1 1 [ 2 1 1 |
LGConfig | L R | L R | L T R | L T R |
Volume | 735 355 195 195 1180 60 50 145 60 555 |
Lane Width [12.0 12.0 |12.0 12.0 §12.0 12.0 12.0 12,0 12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru | Thru A
Right | Right y:\
Peds | Peds
WB Left A | SB Left A
Thru | Thru A
Right | Right A A
Peds | Peds
NB Right a | EB Right A
SB Right -\ | WB Right A
Green 35.0 30.0 10.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj sSat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 1335 3433 0.58 0.39 22.3 C
25.0 C
R 528 1583 0.71 0.33 30.5 C
Westbound
L 688 1770 0.15 0.39 17.9 B
21.6 C
R 528 1583 0.39 0.33 23.4 C
Northbound
L 1144 3433 0.17 0.33 21.2 C
T 207 1863 0.30 0.11 37.6 D 22.5 C
R 879 1583 0.06 0.56 9.2 A
Southbound
L 1144 3433 0.13 0.33 21.0 C
T 207 1863 0.30 0.11 37.6 D 7.1 A
R 1583 1583 0.37 1.00 0.1 n
Intersection Delay = 18.7 (sec/veh) Intersection 1OS = B




HCS2000:

Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 233
Agency: URS Area Type: All other areas
Date: 3/6/2005 Jurisd:
Period: PM PEAK Year 2025 ALT 1G - SPUI
Project ID: US 160
E/W St: US 160 N/S St: CR 233
SIGNALIZED INTERSECTION SUMMARY
| Fastbound |  Westbound | Northbound | Southbound |
I L T R | L T R | L T R | L T R |
I l | I l
No. Lanes | 2 0 1 | 1 0 1 | 2 1 1 i 2 1 1
LGConfig | L R | L R | L T R | L T R |
Volume [ 720 345 |90 190 570 85 150 (250 85 930 |
Lane Width [12.0 12.0 j12.0 12.0 |112.0 12.0 12.0 [|12.0 12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru | Thru A
Right | Right A
Peds | Peds
WB Left A | SB Left A
Thru | Thru A
Right | Right A A
Peds | Peds
NB Right .\ { EB Right A
SB Right A | WB Right A
Green 25.0 40.0 10.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Ssat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 954 3433 0.79 0.28 34.8 C
29.6 C
R 704 1583 0.52 0.44 18.7 B
Westbound
L 492 1770 0.19 0.28 25.0 C
19.0 B
R 704 1583 0.28 0.44 16.1 B
Northbound
L 1526 3433 0.39 0.44 17.0 B
T 207 1863 0.43 0.11 38.8 D 19.0 B
R 704 1583 0.22 0.44 15.6 B
Southbound
L 1526 3433 0.17 0.44 15.1 B
T 207 1863 0.43 0.11 38.8 D 6.1 A
R 1583 1583 0.62 1.00 0.7 A
Intersection Delay = 17.5 (sec/veh) Intersection LOS = B




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/SH 172-CR 234
Agency: URS Area Type: All other areas
Date: 1/26/2005 Jurisd:

Period: AM PEAK Year : 2025 ALT 1G - SPUI
Project ID: US 160

E/W St: US 160 N/S St: SH 172/CR 234

SIGNALIZED INTERSECTION SUMMARY

i Eastbound | Westbound |  Northbound |  Southbound |
| L T R | L T R | L T R | L T R |
I l | I I
No. Lanes | 2 0 1 } 1 0 1 | 2 1 1 | 1 1 1 |
LGConfig | L R | L R | L T R | L T R |
Volume 1260 325 |65 70 630 55 60 [50 40 255 |
Lane Width [12.0 12.0 }12.0 12.0 ]112.0 12.0 12.0 j12.0 12.0 12.0 |
RTOR Vol | 0 [ 0 | 0 | 0 [
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru | Thru A
Right { Right A
Peds | Peds
WB Left A | SB Left A
Thru | Thru A
Right I Right A
Peds | Peds
NB Right A | EB Right A
SB Right A | WB Right A
Green 28.0 27.0 20.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appx/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 1068 3433 0.26 0.31 23.3 C
28.9 C
R 475 1583 0.72 0.30 33.4 C
Westbound
L 551 1770 0.12 0.31 22.3 C
22.8 C
R 475 1583 0.16 0.30 23.3 C
Northbound
L 1030 3433 0.64 0.30 28.7 C
T 414 1863 0.14 0.22 28.3 C 27.0 C
R 932 1583 0.07 0.58 8.0 A
Southbound
L 531 1770 0.10 0.30 22.8 C
T 414 1863 0.10 0.22 28.0 C 13.5 B
R 932 1583 0.29 0.59 9.3 A
Intersection Delay = 24.7 (sec/veh) Intersection LOS = C




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/SH 172-CR 234
Agency: URS Area Type: All other areas
Date: 1/26/2005 Jurisd:

Period: PM PEAK Year : 2025 ALT 1G - SPUI
Project ID: US 160

E/W St: US 160 N/S St: SH 172/CR 234

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound |  Northbound | Southbound |
| L T R | L T R | L T R | L T "R |
| l I I |
No. Lanes | 2 0 1 | 1 0 1 i 2 1 1 | 1 i 1 |
LGConfig | L R | L R | L T R | L T R |
Volume 1385 795  ]115 90 {640 105 105 135 80 405 |
Lane Width {12.0 12.0 ]12.0 12.0 112.0 12.0 12.0 |12.0 12.0 12.0 |
RTOR Vol | 0 | 0 | 0 [ 0 I
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru ] Thru A
Right | Right A
Peds J Peds
WB Left A | SB Left A
Thru i Thru A
Right | Right A
Peds | Peds
NB Right :\ | EB Right A
SB Right A | WB Right A
Green 14.0 51.0 10.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Ssat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 534 3433 0.76 0.16 42.6 D
36.9 D
R 897 1583 0.93 0.57 34.2 C
Westbound
L 275 1770 0.44 0.16 35.6 D
23.9 C
R 897 1583 0.11 0.57 9.0 A
Northbound
L 1945 3433 0.35 0.57 10.6 B
T 207 1863 0.54 0.11 40.6 D 15.8 B
R 510 1583 0.22 0.32 22.4 C
Southbound
L 1003 1770 0.14 0.57 9.3 A
T 207 1863 0.41 0.11 38.5 D 33.0 C
R 510 1583 0.84 0.32 39.8 D
Intersection Delay = 28.8 (sec/veh) Intersection LOS = C




Attachment E-3
2025 Grandview Section, Alternative F Modified, Intersection Analyses



HCS2000:

Analyst: DEA
Agency: URS
Date: 3/15/2005

Period: AM PEAK
Project ID: US 160
E/W St: US 160

Inter.:

Area Type:

Jurisd:

Year 2025 ALT 1F

N/S St: US 550/CR 233

SIGNALIZED INTERSECTION SUMMARY

Signalized Intersections Release 4.1d

US 160/US 550/CR 233
All other areas

| Eastbound | Westbound | Northbound | Southbound |
| L T R | L T R | L T R | L T R |
| l I I I
No. Lanes | 2 0 0 | 2 0 1 | 2 1 1 | 2 1 0 f
LGConfig | L | L R | L T R | L T |
Volume /1180 1300 335 11120 165 480 |255 145 |
Lane Width {12.0 {12.0 12.0 112.0 12.0 12.0 }12.0 12.0 |
RTOR Vol | | 0 | 0 | |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 ) 7 8
ER Left A | NB Left A
Thru | Thru A
Right i Right A
Peds { Peds
WB Left A | SB Left A
Thru | Thru A
Right | Right
Peds | Peds
NB Right A | EB Right
SB Right | WB Right A
Green 45.0 43.0 17.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Fastbound
L 1287 3433 0.97 0.38 54.1 D
54.1 D
Westbound
L 1287 3433 0.25 0.38 25.9 C
30.1 C
R 567 1583 0.62 0.36 33.9 C
Northbound
L 1230 3433 0.96 0.36 54.3 D
T 264 1863 0.66 0.14 54.7 D 44.5 D
R 884 1583 0.57 0.56 18.1 B
Southbound
L 1230 3433 0.22 0.36 26.9 C
T 264 1863 0.58 0.14 51.3 D 35.8 D
Intersection Delay = 44.2 (sec/veh) Intersection LOS = D




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/US 550/CR 233
Agency: URS Area Type: All other areas
Date: 3/15/2005 Jurisd:

Period: PM PEAK Year : 2025 ALT 1F

Project ID: US 160

E/W St: US 160 N/S St: US 550/CR 233

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound | Southbound |
| L T R | L T R | L T R | L T R |
| \ I l |
No. Lanes | 2 0 0 | 2 0 1 | 2 1 1 | 2 1 0
LGConfig { L | L R | L T R | L T i
Volume [1165 [250 330 1105 190 400 (415 215 |
Lane Width [12.0 [12.0 12.0 }12.0 12.0 12.0 ]12.0 12.0 |
RTOR Vol | [ 0 | 0 | i
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left A | NB Left A
Thru | Thru A
Right | Right A
Peds | Peds
WB Left A | SB Left A
Thru | Thru A
Right | Right
Peds | Peds
NB Right A | EB Right
SB - Right | WB Right A
Green 43.0 41.0 21.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 i.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate _
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 1230 3433 1.00 0.36 63.3 E
63.3 E
Westbound
L 1230 3433 0.21 0.36 26.8 C
32.0 C
R 541 1583 0.04 0.34 35.9 D
Northbound
L 1173 3433 0.99 0.34 63.5 E
T 326 1863 0.61 0.17 49,2 D 50.5 D
R 910 1583 0.46 0.57 15.1 B
Southbound
L 1173 3433 0.37 0.34 30.0 C
T 326 1863 0.69 0.17 52.7 D 37.7 D

Intersection Delay = 49.5 (sec/veh) Intersection LOS = D




HCS2000:

Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/SH 172-CR 234
Agency: URS Area Type: All other areas
Date: 3/15/2005 Jurisd:
Period: AM PEAK Year 2025 ALT 1F -~ SPUI
Project ID: US 160
E/W St: US 160 N/S St: SH 172/CR 234
SIGNALIZED INTERSECTION SUMMARY
| Eastbound |  Westbound |} Northbound | Southbound |
| L T R | L T R | L T R | L T R |
I l I | |
No. Lanes | 2 0 1 | 1 0 1 | 2 1 1 | 1 1 1 i
LGConfig | L R | L R | L T R | L T R |
Volume |260 325 |65 70 | 630 55 60 |50 40 255 |
Lane Width (12.0 12.0 112.0 12.0 112.0 12.0 12.0 [12.0 12.0 12.0 |
RTOR Vol J 0 | 0 J 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7
EB Left A | NB Left A
Thru | Thru A
Right | Right A
Peds | Peds
WB Left A | SB Left A
Thru | Thru A
Right | Right A
Peds | Peds
NB Right A | EB Right A
SB Right A | WB Right A
Green 28.0 27.0 20.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 1068 3433 0.26 0.31 23.3 C
28.9 C
R 475 1583 0.72 0.30 33.4 C
Westbound
L 551 1770 0.12 0.31 22.3 C
22.8 C
R 475 1583 0.16 0.30 23.3 C
Northbound
L 1030 3433 0.64 0.30 28.7 C
T 414 1863 0.14 0.22 28.3 C 27.0 C
R 932 1583 0.07 0.59 8.0 A
Southbound
L 531 1770 0.10 0.30 22.8 C
T 414 1863 0.10 0.22 28.0 C 13.5 B
R 932 1583 0.29% 0.59 9.3 A
Intersection Delay = 24.7 (sec/veh) Intersection LOS =




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/SH 172-CR 234
Agency: URS Area Type: All other areas
Date: 1/26/2005 Jurisd:

Period: PM PEAK Year : 2025 ALT 1F - SPUI
Project ID: US 160

E/W St: US 160 N/S St: SH 172/CR 234

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound |  Northbound | Southbound |
j L T R | L T R | L T R | L T R |
I { | l |
No. Lanes | 2 0 1 | 1 0 1 I 2 1 1 i 1 1 1 {
LGConfig | L R | L R | L T R | L T R |
Volume | 385 795 115 90 1640 105 105 135 80 405 |
Lane Width [12.0 12.0 |12.0 12.0 |12.0 12.0 12.0 [12.0 12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | 0 !
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru | Thru PN
Right | Right A
Peds | Peds
WB Left A | SB Left A
Thru | Thru A
Right ! Right A
Peds | Peds
NB Right A | EB Right A
SB Right A | WB Right A
Green 14.0 51.0 10.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate _
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 534 3433 0.76 0.16 42.6 D
36.9 D
R 897 1583 0.93 0.57 34.2 C
Westbound
L 275 1770 0.44 0.16 35.6 D
23.9 C
R 897 1583 0.11 0.57 9.0 A
Northbound
L 1945 3433 0.35 0.57 10.6 B
T 207 1863 0.54 0.11 40.6 D 15.8 B
R 510 1583 0.22 0.32 22.4 C
Southbound .
L 1003 1770 0.14 0.57 9.3 A
T 207 1863 0.41 0.11 38.5 D 33.0 C
R 510 1583 0.84 0.32 39.8 D
Intersection Delay = 28.8 (sec/veh) Intersection LOS = C




Attachment E-4
2025 Grandview Section, Additional Analyses for At-Grade Options



HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 233
Agency: URS Area Type: All other areas
Date: 3/6/2005 Jurisd:
Period: AM PEAK Year : 2025 ALT 1G - AT GRADE
Project ID: US 160
E/W St: US 160 N/S St: CR 233
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound |  Northbound | Southbound |
| L T R | L T R | L T R | L T R |
l I l I I
No. Lanes | 2 2 1 | 1 2 1 | 2 1 1 J 2 1 1 |
LGConfig | L T R | L T R | L T R | L T R |
Volume | 735 1410 355 |95 1395 195 1180 60 50 1145 60 555 |
Lane Width |12.0 12.0 12.0 |j12.0 12.0 12.0 [12.0 12.0 12.0 |12.0 12.0 12.0 |
RTOR Vol | 0 | 0 [ 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds t Peds
WB Left A | SB Left A
Thru A | Thru A
Right A ] Right A A
Peds | Peds
NB Right A | EB Right A
SB Right A -\ | WB Right A
Green 27.0 53.0 10.0 10.0
Yellow 4.0 4.0 4.0 4.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 772 3433 1.00 0.22 79.5 E
T 1518 3438 0.98 0.44 50.9 D 54.2 D
R 897 1583 0.42 0.57 15.1 B
Westbound
L 398 1770 0.25 0.22 38.5 D
T 1518 3438 0.97 0.44 48.6 D 43.9 D
R 897 1583 0.23 0.57 13.1 B
Northbound
L 286 3433 0.66 0.08 58.9 E
T 155 1863 0.41 0.08 53.9 D 52.2 D
R 554 1583 0.10 0.35 26.3 C
Southbound
L 286 3433 0.53 0.08 54.7 D
T 155 1863 0.41 0.08 53.9 D 14.8 B
R 1583 1583 0.37 1.00 0.1 A

Intersection Delay = 45.1 (sec/veh) Intersection LOS = D




HCS2000: Signalized Intersections Release 4.1d
Analyst: DEA Inter.: US 160/CR 233
Agency: URS Area Type: All other areas
Date: 3/6/2005 Jurisd:
Period: PM PEAK Year 2025 ALT 1G - AT GRADE
Project ID: US 160
E/W St: US 160 N/S St: CR 233
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound | Northbound | Southbound |
| L T R | L T R | L T R | L T R |
1 I I l |
No. Lanes | 2 2 1 | 1 2 1 | 2 1 1 | 2 1 1 |
LGConfig | L T R | L T R I L T R | L T R |
Volume | 720 2125 345 |90 2010 190 |570 85 150 250 85 930 |
Lane Width {12.0 12.0 12.0 |12.0 12.0 12.0 . ]12.0 12.0 12.0 ]12.0 12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 [ 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A ! Thru A
Right A | Right A A
Peds J Peds
NB Right A | EB Right A
SB Right A A | WB Right A
Green 20.0 55.0 15.0 10.0
Yellow 4.0 4.0 4.0 4.0
A1l Red 1.0 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 572 3433 1.33 0.17 208.2 F
T 1576 3438 1.42 0.46 225.0 F 198.1 F
R 989 1583 0.37 0.63 11.2 B
Westbound
L 295 1770 0.32 0.17 44.7 D
T 1576 3438 1.34 0.46 181.0 F 170.2 F
R 989 1583 0.20 0.63 9.8 A
Northbound
L 429 3433 1.40 0.13 245.5 F
T 155 1863 0.57 0.08 58.1 E 186.4 F
R 462 1583 0.34 0.29 33.9 C
Southbound
L 429 3433 0.61 0.13 52.3 D
T 155 1863 0.57 0.08 58.1 E 14.8 B
R 1583 1583 0.62 1.00 0.7 A
Intersection Delay = 157.7 (sec/veh) Intersection LOS = F




HC32000: Signalized Intersections Release 4.1d
Analyst: DEA Inter.: US 160/US 550/CR 233
Agency: URS Area Type: All other areas
Date: 3/15/2005 Jurisd:
Pericod: AM PEAK Year 2025 ALT 1F - AT GRADE
Project ID: US 160
E/W St: US 160 N/S St: US 550/CR 233
SIGNALIZED INTERSECTION SUMMARY
| Fastbound | Westbound | Northbound | Southbound |
| L T R | L T R | L T R ] L T R |
I I I I I
No. Lanes | 2 2 1 | 2 2 1 | 2 1 1 | 2 1 1 |
LGConfig | L T R | L T R | L T R | L T R |
Volume /1180 870 650 |300 1050 335 1120 165 480 [255 145 910 |
Lane Width [12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 ]12.0 12.0 12.0 |
RTOR Vol | 0 | 0 | 0 ! 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A I Thru A
Right A | Right A A
Peds | Peds
NB Right A | EB Right A
SB Right A A | WB Right A
Green 30.0 30. 30.0 10.0
Yellow 4.0 4.0 4.0 4.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 858 3433 1.45 0.25 253.0 F
T 903 3610 1.01 0.25 78.6 E 142.5 F
R 857 1583 0.80 0.54 27.6 C
Westbound
L 858 3433 0.37 0.25 37.4 D
T 903 3610 1.22 0.25 155.6 F 106.9 F
R 857 1583 0.41 0.54 16.5 B
Northbound
L 858 3433 1.37 0.25 220.7 F
T 155 1863 1.12 0.08 164.0 F 167.8 F
R 594 1583 0.85 0.38 45.7 D
Southbound
L 858 3433 0.31 0.25 36.8 D
T 155 1863 0.99 0.08 123.2 F 21.3 C
R 1583 1583 0.61 1.00 0.7 A
Intersection Delay 119.2 (sec/veh) Intersection LOS = F




HCS2000: Signalized Intersections Release 4.1d
Analyst: DEA Inter.: US 160/U3 550/CR 233
Agency: URS Area Type: All other areas
Date: 3/15/2005 Jurisd:
Period: PM PEAK Year 2025 ALT 1F - AT GRADE
Project ID: US 160
E/W St: US 160 N/S St: US 550/CR 233
SIGNALIZED INTERSECTION SUMMARY
|  Eastbound |  Westbound | Northbound |  Southbound |
| L T R | L T R | L T R | L T R |
l l l I {
No. Lanes | 2 2 1 | 2 2 1 | 2 1 1 | 2 1 1 {
LGConfig | L T R [ L T R | L T R | L T R |
Volume 11165 1710 1390 {250 1710 330 |1105 190 400 }415 215 1475 |
Lane Width |12.0 12.0 12.0 [|12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | 0 [
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A | Thru A
Right A | Right A A
Peds | Peds
NB Right A | EB Right A
SB Right A .\ | WB Right A
Green 30.0 30.0 30.0 10.0
Yellow 4.0 4.0 4.0 4.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appzr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate _
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 858 3433 1.43 0.25 244.8 F
T 903 3610 1.99 0.25 496.0 F 380.0 F
R 857 1583 1.71 0.54 350.7 F
Westbound
L 858 3433 0.31 0.25 36.8 D
T 903 3610 1.99 0.25 496.0 F 376.8 F
R 857 1583 0.40 0.54 16.5 B
Northbound
L 858 3433 1.36 0.25 212.6 F
T 155 1863 1.29 0.08 225.3 F 172.3 F
R 594 1583 0.71 0.38 35.8 D
Southbound
L 858 3433 0.51 0.25 39.2 D
T 155 1863 1.46 0.08 293.1 F 50.4 D
R 1583 1583 0.98 1.00 18.2 B
Intersection Delay = 278.3 (sec/veh) Intersection LOS = F




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/SH 172-CR 234
Agency: URS Area Type: All other areas
Date: 1/26/2005 Jurisd:
Period: AM PEAK Year : 2025 ALT 1G/1F - AT GRADE
Project ID: US 160 '
E/W St: US 160 N/S St: SH 172/CR 234
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound |  Northbound | Southbound |
| L T R | L T R | L T R | L T R |
l I | | |
No. Lanes | 2 2 1 | 1 2 1 | 2 1 1 | 1 1 1 |
LGConfig | L T R | L T R | L T R | L T R |
Volume [260 1020 325 |65 800 70 630 55 60 |50 40 255 |
Lane Width (12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 }12.0 12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
NB Right A | EB Right A
SB Right A | WB Right A
Green 15.0 47.0 28.0 10.0
Yellow 4.0 4.0 4.0 4.0
A1l Red 1.0 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/cC Delay LOS Delay LOS
Eastbound
L 429 3433 0.64 0.13 53.1 D
T 1347 3438 0.80 0.39 35.8 D 33.1 C
R 1055 1583 0.32 0.67 8.7 A
Westbound
L 221 1770 0.31 0.13 48.6 D
T 1347 3438 0.63 0.39 30.3 c 29.8 C
R 1055 1583 0.07 0.67 7.0 A
Northbound
L 801 3433 0.83 0.23 50.9 D
T 155 1863 0.37 0.08 53.6 D 49.9 D
R 396 1583 0.16 0.25 35.3 D
Southbound
L 413 1770 0.13 0.23 36.5 D
T 155 1863 0.27 0.08 52.5 D 44.8 D
R 396 1583 0.68 0.25 45.2 D
Intersection Delay = 36.8 (sec/veh) Intersection LOS = D




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/SH 172-CR 234
Agency: URS Area Type: All other areas
Date: 1/26/2005 Jurisd:
Period: PM PEAK Year : 2025 ALT 1G/1F - AT GRADE
Project ID: US 160
E/W St: US 160 N/S St: SH 172/CR 234
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound | Northbound |  Southbound |
| L T R | L T R | L T R | L T R |
| l ! I l
No. Lanes | 2 2 1 | 1 2 1 | 2 1 1 | 1 1 1 |
LGConfig | L T R | L T R | L T R | L T R |
Volume 1385 1345 795 115 1245 9S0C |640 105 105 135 80 405 |
Lane Width [12.0 12.0 12.0 |12.0 12.0 12.0 ]12.0 12.0 12.0 [12.0 12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A | Thru A
Right A ! Right A
Peds | Peds
NB Right A | EB Right A
SB Right A | WB Right A
Green 18.0 48.0 24.0 10.0
Yellow 4.0 4.0 4.0 4.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
- Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 515 3433 0.79 0.15 57.1 E
T 1375 3438 1.03 0.40 68.2 E 52.0 D
R 1016 1583 0.82 0.64 22.0 C
Westbound
L 266 1770 0.45 0.15 47.8 D
T 1375 3438 0.95 0.40 49.6 D 46.8 D
R 1016 1583 0.09 0.64 8.2 A
Northbound
L 687 3433 0.98 0.20 77.3 E
T 155 1863 0.72 0.08 68.3 E 70.8 E
R 435 1583 0.26 0.28 34.2 C
Southbound
L 354 1770 0.40 0.20 42.5 D
T 155 1863 0.54 0.08 56.7 E 69.3 E
R 435 1583 0.98 0.28 80.8 F
Intersection Delay = 55.5 (sec/veh) Intersection LOS = E




Attachment F
2025 Florida Mesa and Valley Section Highway Analyses




Attachment F-1
2025 Florida Mesa and Valley Section, No Action Alternative,
Highway Analyses



Directional Page 1 of @ |

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Highway / Direction of Travel EB US 160
JAnalyst DEA
IAgency or Company URS From/To F, ,L' Ol R. IBDEA MESA =B
Date Performed 3/19/2005 urisdiction
IAnalysis Time Period AM PEAK nalysis Year 2025 NO ACTION
Input Data
¥ Shoukderwidh _______ #t |
R tanewidh H] ¥ Ciassinhighway £ Class Il highway
— Lare width Terrain Level ¥ Roling
+ Shoulder width Grade Length  mi Up/down
e e Peak-hour factor, PHF 0.95%
No-passing zone 42
length. ]
Segmentlength. L, mi v T o %0 Trucks and Buses , Py 5%
% Recreational vehicles, P~ 0%
Analysis direction vol., V 1130veh/h Access points/ mi 8
Opposing direction vol., V, 935veh/h
lAverage Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Eq (Exhibit 20-9 or 20-15) 1.5 1.5
{Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor.f, fi;,=1/ (1+ PH{Eq-1+Pr(Eg-1) ) 0.976 0.976
Grade adjustment factor 1, f (Exhibit 20-7 or 20-13) 0.99 0.99
Directional flow rate?, v{(pci) vi=Vil(PHF T, > 15) 1232 1019
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
, _ Base free-flow speed®, BFFS,, 60.0 mi/h
Field Measured speed?, Sem mi/h
IAd]. for lane width and shoulder width,3 f g(Exh 20-5) 0.0 mi/h
Observed volume?, V veh/h
) Adj. for access points®, f, (Exhibit 20-5) 2.0 mih
Free-flow speed, FFS; FFS=Sg,,+0.00776(V{ {.,\, ) 58.0 mi/h
) . Free-flow speed, FFS, (FSS=BFFSH, g-1,) 58.0 mi/h
[Adjustment for no-passing zones, fnp (Exhibit 20-19) 0.7 mih
JAverage travel speed, ATS ATS=FFS-0.00776vp-fnp 39.9 mi/h
[Percent Time-Spent-Following
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, iy, fi=1/ (1+ Pr(Ey-1)+Pr(Eg-1)) 1.000 1.000
iGrade adjustment factor!, fg (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, v(pc/h) vi=ViI(PHF T, * 16) 1189 984
b
Base percent time-spent-following®, BPTSF(%)  BPTSF=100(1-e®d ) 89.6
|Adj. for no-passing zone, fnp(%) (Exhibit. 20-20) 3.0
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 926
ILevel of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio vic v/c=Vp/ 1,700 0.72
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)VMT ;= 0.25L(V/IPHF) 892
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)  VMTgy=V*L, 3390
Peak 15-min total travel ime, TT,g(veh-h) TT 5= VMT,/ATS 22.4
Notes
1.If the highway is extended segment (level) or roling terrain, f5=1.0 2. if Vi(vg Or v ) >=1,700 pc/h, terminate analysis—the LOS is F.
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional Page 1 of B |

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information _
Highway / Direction of Travel EB US 160

JAnalyst DEA
lAgency or Company URS From/To FLORIDA MESA &S8%t
Date Pgrfqrmed 3/19/2005  Jurisdiction b
nalysis Time Period PM PEAK [Analysis Year 2025 NO ACTION
Vnput Data
----- ‘: Shoulder wickh —:::,:?1 i
e Lanewidth H1 ¥ Class | highway . Class H highway
e Lavewadth #t Terrain . Level ¥ Rolling
4 Shoulderwickh & Grade Length  mi Up/down
“““““““““““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 42
et lengtly, ni
Segm gt Y ShonTriherow Y Trucks and Buses , Py 5%
% Recreational vehicles, P 0%
Analysis direction vol., Vy 1585veh/h Access points/ mi 8
Opposing direction voi., V, 1450veh/h
|lAverage Travel Speed
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E,. (Exhibit 20-9 or 20-15) 1.5 1.5
Passenger-car equivalents for RVs, E (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor.fiy,, fi=1/ (14 PH{E-1)+PR(ER-1) ) 0.976 0.976
IGrade adjustment factor 1 s (Exhibit 20-7 or 20-13) 0.99 0.99
Directional flow rate?, v{(pc/h) vEVI(PHE o) 1727 15680
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
3 , Base free-flow speed®, BFFS,, 60.0 mi/h
Field Measured speed”, S, mi/h
JAd). for lane width and shoulder width,2 f, g(Exh 20-5) 0.0 mi/h
Observed volume?®, V; veh/h
. Ad]. for access points?, fa (Exhibit 20-5) 2.0 miMh
Free-flow speed, FFS; FFS=Sr,,+0.00776(V/ ) 58.0 mi/h
. Free-flow speed, FFS; (FSS=BFFS-, o-,) 58.0 mi/h
|Adjustment for no-passing zones, fnp (Exhibit 20-19) 0.6 mi/h

IAverage travel speed, ATS ATS=FFS-0.00776vP-fm 31.8 mih

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (0)

Passenger-car equivalents for trucks, E-(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, E (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,, =1/ (1+ PREr-1)+PR(ER-1)) 1.000 1.000
Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rateZ, vi(peih) v=ViI(PHF* (L * 1) 1668 1526
Base percent time-spent-following?, BPTSF(%)  BPTSF=1 00(1-ea"db ) 94.4
|Adj. for no-passing zone, fnp(%) (Exhibit. 20-20) 11
Percent time-spent-foliowing, PTSF(%) PTSF=BPTSF+f np 95.4
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) F

'olume to capacity ratio v/c v/c=Vp/ 1,700 1.02
Peak 15-min veh-miles of travel,VMT . (veh- mi)VMT .= 0.25L(V/IPHF) 1251
Peak-hour vehicle-miles of travel, VMTg,(veh- mi)  VMTg =V*L, 4755
Peak 15-min total travel tme, TT g(veh-h) TT,;= VMT,c/ATS 39.4
Notes

1.if the highway is extended segment (level) or roliing terrain, f5=1.0 2. If vi{v4 or v,) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional Page 1 of & |

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Highway / Direction of Travel WB US 160
JAnalyst DEA
JAgency or Company URS From/To FLORIDA MESA 5588
Date Performed 3/19/2005  urisdiction b
AAnalysis Time Period AM PEAK Analysis Year 2025 NO ACTION
/nput Data
¥ Shoulder wirkh T
— Lane width [# Classihighway § Class It highway
- Lane ywidth Terrain [ Level ¥ Roliing
4 Shoulder width Grade Length  mi Up/down
““““““““““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 44
et fength, mi
Segm ghe b oo aman % Trucks and Buses , Py 5%
% Recreational vehicles, P~ 0%
Analysis direction vol., V 935veh/h Access points/ mi 8
Opposing direction vol., V, 1130veh/h
lAverage Travel Speed
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E (Exhibit 20-9 or 20-15) 1.5 15
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor,f,,, =1/ (1+ Pr(E;-1)+P(Ep-1} ) 0.976 0.976
Grade adjustment factor 1, f (Exhibit 20-7 or 20-13) ] 0.99 0.99
Directional flow rateZ, vi(pe/h) vi=V(PHF*, * 1) 1019 1232
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. Base free-flow speed®, BFFSyy, 60.0 mi/h
Field Measured speed?, S, mi/h
Adj. for lane width and shoulder width,3 f,g(Exh 20-5) 0.0 mith
Observed volume®, V; veh/h
. Adj. for access points, fa (Exhibit 20-5) 2.0 mih
Free-flow speed, FFS FFS=Sg),+0.00776(V{/ 1, ) 58.0 mi/h
) . Free-flow speed, FFS; (FSS=BFFS, o-f5) 58.0 mi/h
JAdjustment for no-passing zones, fnp (Exhibit 20-19) 0.7 mih
[Average travel speed, ATS ATS=FFS-0.00776vp-fnp 39.8 mi/h
IPercent Time-Spent-Following
Analysis Direction (d) Opposing Direction (0)
JPassenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fiy,, =1/ (1+ PH{Eq-1)*PR(Ex-1)) 1.000 1.000
Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vipc/h) vi=V/(PHF, " ) 984 1189
b
Base percent time—spent—following4, BPTSF(%) BPTSF=100(1-e%d ) 89.7
IAdj. for no-passing zone, fnp(%) (Exhibit. 20-20) 21
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 91.8
ILevel of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) E
Volume to capacity ratio vic v/c=Vp/ 1,700 0.60
Peak 15-min veh-miles of travel, VMT, ¢ (veh- mi)VMT = 0.25L (V/PHF) 738
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)  VMTgy=V*1, 2805
Peak 15-min total travel ime, TT,g(veh-h) TT 5= VMT,/ATS 18.5
Notes
1.If the highway is extended segment (level) or rolling terrain, f;=1.0 2. If v{{vgor vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional

Page 1 of @ |

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information

Site Information

Highway / Direction of Travel WB US 160
fnalyst DEA FLORIDA MESA 888
IAgency or Company URS From/To e
Date Performed 3/19/2005 urisdiction
JAnalysis Time Period PM PEAK nalysis Year 2025 NO ACTION
Input Data
-------- ¥ Shoulderwickh ______ # |
B Lane widih .k . Class | highway 7 classu highway
—— D Lane width i Terrain [ Level ¥ Rolling
4 Shoulderwidth 1 Grade Length  mi Up/down
“““““““““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 44
Segment length, mi
gm L R — o TiarTe o % Trucks and Buses , Py 5%
% Recreational vehicles, P~ 0%
}Analysis direction val., V 1450veh/h Access points/ mi 8
Opposing direction vol., V, 1585veh/h
lAverage Travel Speed
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E (Exhibit 20-9 or 20-15) 1.5 1.5
Passenger-car equivalents for RVs, Ep (Exhibit 20-9 or 20-17) 11 1.1
Heavy-vehicle adjustment factor,f,,, i, =1/ (1+ P{Ey-1+Pr(Ep-1) ) 0.976 0.976
iGrade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 0.99 0.99
Directional flow rate2, vi{peh) v=Vi(PHF " 1) 1580 1727
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
, Base free-flow speed®, BFFS,, 60.0 mi/h
Field Measured speedS, Sgy, mi/h
Adj. for lane width and shoulder width,3 f g(Exh 20-5) 0.0 mi/h
Observed volume3, V; veh/h _
. Adj. for access points®, f, (Exhibit 20-5) 2.0 mi/h
Free-flow speed, FFS FFS=Sg),+0.00776(V{ f,,, ) 58.0 mi/h .
. Free-flow speed, FFS (FSS=BFFS o-f,) 58.0 mi/h
JAdjustment for no-passing zones, fnp (Exhibit 20-19) 0.6 mi/h 3.8 mih
.8 mi

verage travel speed, ATS ATS=FFS-0.00776vp-fn

[Percent Time-Spern?Followinl

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E;(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Ep, (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, f;,=1/ (1+ Pp{E;-1)+PR(Eg-1)) 1.000 1.000
iGrade adjustment factor?, fg (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi{perh) vi=Vi(PHF " Te) 1526 1668

Peak 15-min total travel time, TT,5(veh-h) TT ;= VMT ;/ATS

Base percent time-spent-following®, BPTSF(%)  BPTSF=100(1 —ea“’db ) 943
IAdj. for no-passing zone, fnp(%) {Exhibit. 20-20) 0.9
Percent time-spent-foltowing, PTSF(%) PTSF=BPTSF+f ap 95.2
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) F
[Volume to capacity ratio v/c v/c=Vp/ 1,700 0.93
Peak 15-min veh-miles of travel, VMT, ¢ (veh- mi)VMT ;= 0.25L(V/PHF) 1145
Peak-hour vehicle-miles of travel, VMTgo(veh- mi)  VMTg=V*L, 4350
36.1

Notes

1.If the highway is extended segment (level) or rolling terrain, {;=1.0

2. i vi{vq or v, ) >=1,700 pc/h, terminate analysis—the LOS is F.

3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.

Fla /IO AN A menta0lINandL)0Rettinoc\ AT T TRONNT necaldi?208ettinod\ Temn\e2k? AR tmn

3/19/2005



Attachment F-2
2025 Florida Mesa and Valley Section, Alternative C
(Preferred Alternative) and Alternative A, Highway Analyses



URS Corporation

HCS2000: Multilane Highways Release 4.1d

9960 Federal Drive, Suite 300

Colorado Springs, CO 80920
Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DEA
Agency/Co: URS
Date: 3/15/2005
Analysis Period: AM PEAK
Highway: UsS 160
From/To: WEST OF CR 222/223
Jurisdiction:
Analysis Year: 2025
Project ID: Us 160
FREE-FLOW SPEED
Eastbound westbewnd
Direction 1 2
Lane width 12.0 ft 12.0 ft
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 6.0 ft
Total lateral clearance 12.0 ft 12.0 ft
Access points per mile 2 2
Median type Divided Divided
Free-flow speed: Base Base
FFS or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph 0.0 mph
Lateral clearance adjustment, FLC 0.0 mph 0.0 mph
Median type adjustment, FM 0.0 mph 0.0 mph
Access points adjustment, FA 0.5 mph 0.5 mph
Free-flow speed 59.5 mph 59.5 mph
VOLUME
Direction 1 2
Volume, V 1130 vph 935 vph
Peak-~hour factor, PHF 0.95 0.95
Peak 15-minute volume, v15 297 246
Trucks and buses 5 % 5 %
Recreational vehicles 0 % 0 %
Terrain type Rolling Rolling
Grade 0.00 % 0.00 %
Segment length 0.00 mi 0.00 mi
Number of lanes 2 2
Driver population adjustment, fP 1.00 1.00
Trucks and buses PCE, ET 2.5 2.5
Recreational vehicles PCE, ER 2.0 2.0
Heavy vehicle adjustment, £fHV 0.930 0.930
Flow rate, vp 639 pcphpl 529 pcphpl

RESULTS




Direction 1 2

Flow rate, vp 639 pcphpl 529 pcphpl
Free-flow speed, FFS 59.5 mph 59.5 mph

Avg. passenger-car travel speed, S 59.5 mph 59.5 mph
Level of service, LOS A A

Density, D 10.7 pc/mi/ln 8.9 pc/mi/1ln

Overall results are not computed when free-flow speed is less than 45 mph.



URS Corporation

HCS2000: Multilane Highways Release 4.1d

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920
Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DEA
Agency/Co: URS
Date: 3/15/2005
Analysis Period: PM PEAK
Highway: Us 160
From/To: WEST OF CR 222/223
Jurisdiction:

Analysis Year: 2025
Project ID: Us 160
FREE-FLOW SPEED
Easgtboun d e steoum A
Direction 1 2
Lane width 12.0 ft 12.0 ft
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 6.0 ft
Total lateral clearance 12.0 ft 12.0 ft
Access points per mile 2 2
Median type Divided Divided
Free-flow speed: Base Base
FFS or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph 0.0 mph
Lateral clearance adjustment, FLC 0.0 mph 0.0 mph
Median type adjustment, FM 0.0 mph 0.0 mph
Access points adjustment, FA 0.5 mph 0.5 mph
Free-flow speed 59.5 mph 59.5 mph
VOLUME
Direction 1 2
Volume, V 1585 vph 1450 vph
Peak~-hour factor, PHF 0.95 0.95
Peak 15-minute volume, v15 417 382
Trucks and buses 5 % 5 %
Recreational vehicles 0 % 0 %
Terrain type Rolling Rolling
Grade 0.00 % 0.00 %
Segment length 0.00 mi 0.00 mi
Number of lanes 2 2
Driver population adjustment, £fP 1.00 1.00
Trucks and buses PCE, ET 2.5 2.5
Recreational vehicles PCE, ER 2.0 2.0
Heavy vehicle adjustment, fHV 0.930 0.930
Flow rate, vp 896 pcphpl 820 rpcphpl

RESULTS




Direction 1 2

Flow rate, vp 896 pcphpl 820 pcphpl
Free-flow speed, FFS 598.5 mph 58.5 mph

Avg. passenger-car travel speed, S 59.5 mph 59.5 mph
Level of service, LOS B B

Density, D 15.1 pc/mi/ln 13.8 pc/mi/ln

Overall results are not computed when free-flow speed is less than 45 mph.



Attachment G
2025 Florida Mesa and Valley Section Intersection Analyses




Attachment G-1
2025 Florida Mesa and Valley Section, No Action Alternative,
Intersection Analyses



Two-Way Stop Control

Page 1

of 2

TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst

DEA

Intersection

US 160/CR 222/223

Agency/Co.

URS

Jurisdiction

Date Performed

3/19/2005

Analysis Year

2025 NO ACTION

Analysis Time Period

AM PEAK

Project Description

US 160

|[East/West Street:  US 160

North/South Street:

CR 222/CR 223

intersection Orientation:

East-West

Study Period (hrs). 0.25

Vehicle Volumes and Adjustments

IMajor Street

Eastbound

Westbound

IMovement

1

2

5 6

L

T

T R

Volume (veh/h)

30

1055

45 15

600 10

IPeak-hour factor, PHF

0.95

0.95

0.95 0.95

0.95 0.95

Hourly Flow Rate
(veh/h)

31

1110

47 15

631 10

Proportion of heavy
ehicles, P,

2

[Median type

Undivided

[RT Channelized?

|Lanes

[Configuration

R LTR

JUpstream Signal

0

0

[Minor Street

Northbound

Southbound

Movement

11 12

T R

Volume (veh/h)

200

15 10

10 135

{Peak-hour factor, PHF

0.95

0.95 0.95

0.95 0.95

Hourly Flow Rate
(veh/h)

210

16 10

10 142

|Proportion of heavy
vehicles, P,

JPercent grade (%)

|Flared approach

Storage

(o] >4 K=Y [V

IRT Channelized?

(w)

Lanes

1 0

[Configuration

LTR

LTR

[Control Delay, Queue Length, Level of Service

IApproach

EB

WB

Northbound

Southbound

IMovement

1

4

7 8 9

10 11

12

JLane Configuration

LT

LTR

LTR

LTR

Volume, v (vph)

31

15

230

162

|Capacity, ¢, (vph)

943

604

30

236

v/c ratio

0.03

0.02

7.67

0.69

[Queue iength (95%)

0.10

0.08

28.07

4.44

8.9

11.1

3257

48.1

IControl Delay (s/veh)
I
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Two-Way Stop Control

Page 2 of 2
lLos A B | | £ |
Approach delay - - 3257 48.1
Ks/veh)
pproach LOS - - F E
HCS2000™ Copyright © 2003 University of Florida, All Rights Reserved Version 4.1d
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Two-Way Stop Control

Page 1 of 2

TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst |DEA Intersection US 160/CR 222/223
Agency/Co. URS Lurisdiction
Date Performed 3/19/2005 Analysis Year 2025 NO ACTION
Analysis Time Period PM PEAK
Project Description  US 160
|East/West Street:  US 7160 North/South Street: CR 222/CR 223
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Eastbound Westbound
Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 100 1320 165 15 1340 10
[Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Z/Z%T/R)HOW Rate 105 1389 173 15 1410 10
Proportion of heavy
l/ehicles, Puv 2 - - 2 - -
[Median type Undivided
|RT Channelized? 0
|Lanes 0 1 1 0 1 0
[Configuration LT LTR
JUpstream Signal 0 0
[Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 60 10 15 5 5 50
[Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
IR‘;"‘{/'Q{)F'°W Rate 63 10 15 5 5 52
Proportion of heavy
'vehi:les, Py 2 2 2 2 2 2
|Percent grade (%) 0 0
|Fiared approach N N
Storage 0 0
[RT Channelized? 0 0
|Lanes 0 1 0 0 1 0
!Configuration LTR LTR
|Control Delay, Queue Length, Level of Service
Approach EB wWB Northbound Southbound
Movement 1 4 7 8 10 11 12
[Lane Configuration LT LTR LTR LTR
Volume, v (vph) 105 15 88 62
|Capacity, c,, (vph) 479 423
v/c ratio 0.22 0.04
JQueue length (95%) 0.83 0.11
[Control Delay (s/veh) 14.6 13.8
)

1 IO AN A anta0 M NanA0LINRLettine AT T IRONNT acal®L20Rettinos\Temn\n2k 142 tmn

3/22/2005



Two-Way Stop Control Page 2 of 2

lLos B B I | I |
Approach delay _ _

I(s/veh)

IApproach LOS - -

HCS2000™ Copyright © 2003 University of Florida, All Rights Reserved . ’ Version 4.1d
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Attachment G-2
2025 Florida Mesa and Valley Section, Alternative C
(Preferred Alternative) and Alternative A, Intersection Analyses



HCS2000: Signalized Intersections Release 4.1ld
Analyst: DEA Inter.: US 160/CR 222/223
Agency: URS Area Type: All other areas
Date: 3/15/2005 Jurisd:
Period: AM PEAK Year 2025
Project ID: US 160
E/W St: US 160 N/S St: CR 222/223
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound | Northbound |  Southbound !
I L T R | L T R | L T R | L T R |
I | l I l
No. Lanes | 1 2 1 | 1 2 1 | 1 i 1 | 1 1 1 |
LGConfig | L T R | L T R | L T R | L T R |
Volume |30 1055 45 115 600 10 [200 5 15 |10 10 135 |
Lane Width (12.0 12.0 12.0 [12.0 12.0 12.0 [12.0 12.0 12.0 |12.0 12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A | Thru A
Right A | Right A
Peds } Peds
NB Right a | EB Right A
SB Right A | WB Right A
Green 10.0 35.0 15.0 10.0
Yellow 4.0 4.0 4.0 4.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 197 1770 0.16 0.11 36.6 D
T 1337 3438 0.83 0.39 29.4 C 28.7 C
R 967 1583 0.05 0.61 7.0 A
Westbound
L 197 1770 0.08 0.11 36.1 D
T 1337 3438 0.47 0.39 20.9 C 21.0 o}
R 967 1583 0.01 0.61 6.9 A
Northbound
L 295 1770 0.72 0.17 43.5 D
T 207 1863 0.02 0.11 35.7 D 42.0 D
R 440 1583 0.04 0.28 23.7 c
Southbound
L 295 1770 0.04 0.17 31.5 C
T 207 1863 0.05 0.11 35.9 D 27.2 C
R 440 1583 0.32 0.28 26.2 C
Intersection Delay = 27.7 (sec/veh) Intersection LOS = C




HCS2000: Signalized Intersections Release 4.1d

Bnalyst: DEA Inter.: US 160/CR 222/223
Agency: URS Area Type: All other areas
Date: 3/15/2005 Jurisd:
Period: PM PEAK Year : 2025
Project ID: US 160
E/W St: US 160 N/S St: CR 222/223
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound |  Northbound | Southbound |
| L T R | L T R | L T R | L T R |
I l | | |
No. Lanes | 1 2 1 I 1 2 1 ! 1 1 1 | 1 1 1 f
LGConfig | L T R | L T R | L T R | L T R |
Volume [100 1320 165 |15 1340 10 |60 10 15 |5 5 50 {
Lane Width (12.0 12.0 12.0 {12.0 12.0 12.0 {12.0 12.0 12.0 |12.0 12.0 12.0 |
RTOR Vol | 0 | 0 f 0 | 0 J
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A l Right A
Peds I Peds
WB Left A | SB Left A
Thru A i Thru A
Right A | Right A
Peds | Peds
NB Right A | EB Right A
SB Right a | WB Right A
Green 10.0 40.0 10.0 10.0
Yellow 4.0 4.0 4.0 4.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/cC Delay LOS Delay LOS
Eastbound
L 197 1770 0.53 0.11 40.6 D
T 1528 3438 0.91 0.44 31.7 C 29.7 C
R 967 1583 0.18 0.61 7.7 A
Westbound
L 197 1770 0.08 0.11 36.1 D
T 1528 3438 0.92 0.44 33.3 C 33.1 Cc
R 967 1583 0.01 0.61 6.9 A
Northbound
L 197 1770 0.32 0.11 37.8 D
T 207 1863 0.05 0.11 35.9 D 35.1 D
R 440 1583 0.04 0.28 23.7 C
Southbound
L 197 1770 0.03 0.11 35.7 D
T 207 1863 0.02 0.11 35.7 D 26.2 C
R 440 1583 0.12 0.28 24 .4 C
Intersection Delay = 31.3 (sec/veh) Intersection LOS = C




Attachment H
2025 Dry Creek and Gem Village Section Highway Analyses




Attachment H-1
2025 Dry Creek and Gem Village Section,
No Action Alternative, Highway Analyses



Directional Page 1 of 1

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information
IAnalyst DEA Highway / Direction of Travel EB US 160
IAgency or Company URS From/To GEM VILLAGE
Date Performed 3/19/2005 Jurisdiction
nalysis Time Period AM PEAK nalysis Year 2025 NO ACTION
nput Data
3 Shoulder width Y
el Lane width H ¥ class| highway | Class il highway
N Lane width n Terrain L Level ¥, Rolling
v Shoulderwiddy fl Grade Length  mi Up/down
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Peak-hour factor, PHF 0.95%
No-passing zone 58
gment fength, mi
Seg O P Swa i amon % Trucks and Buses , Py 5%
% Recreational vehicles, P~ 0%
JAnalysis direction vol., V4 750veh/h Access points/ mi 5
Opposing direction vol., V, 925veh/h
|Average Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 15 1.5
Passenger-car equivalents for RVs, E (Exhibit 20-9 or 20-17) 11 1.1
Heavy-vehicle adjustment factorf,,, =1/ (1+ PH{E-1)+PR(Ep-1)) 0.976 0.976
Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 0.99 0.99
Directional flow rate?, v{(pchh) vi=ViI(PHF " 16) 817 1008
Free-Flow Speed from Field Measurement Estimated F_ree'_-ﬁow Speed
. Base free-flow speed®, BFFS, 60.0 mi/h
Field Measured speed®, S, mi/h )
Adj. for lane width and shoulder width,3 f g(Exh 20-5) 0.0 mith
Observed volume3, V; veh/h )
. Adj. for access points?, f, (Exhibit 20-5) 1.3 mi/h
Free-flow speed, FFS, FFS=Sg,,+0.00776(V{/ f,,/ ) 58.8 mi/h .
. Free-flow speed, FFS (FSS=BFFS- o-f,) 58.8 mi/h
JAdjustment for no-passing zones, fnp (Exhibit 20-19) 0.9 mi/h

jAverage travel speed, ATS ATS=FFS-0.0()776vp-fnp 43.7 mi/h

iPercent ﬁme—Spent-FolIowigg

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E4(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fi,,, fi,,~1/ (1+ Pr(E4-1)+PR(Eg-1) ) 1.000 1.000
[Grade adjustment factor!, T (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate2, v(peih) vi=VI(PHF* " 1) 789 974
Base percent time-spent-following®, BPTSF(%)  BPTSF=1 00(1-ea"db ) 86.7
Ad). for no-passing zone, f, (%) (Exhibit. 20-20) 3.9
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f o 90.7
Level of Service and Other Performance Measures —
Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio v/c vIc=VE/ 1,700 0.48
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)VMT ;= 0.25L(V/PHF) 1184
Peak-hour vehicle-miles of travel, VMTg,(veh- mi)  VMTg=V*L, 4500
Peak 15-min total travel ime, TT15(veh-h) 'I'I'15= VMT151ATS 271
Notes

1.1f the highway is extended segment (level) or rolling terrain, fG=1 0 21 vi{vy or v} >=1,700 pch, terminate analysis—-the LOS is F.

3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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Directional Page 1 of 1

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
\General Information Site Information
IAnalyst DEA Highway / Direction of Travel EB US 160
IAgency or Company URS [From/To GEM VILLAGE
Date Performed 3/19/2005 lJurisdiction
IAnalysis Time Period PM PEAK nalysis Year 2025 NO ACTION
linput Data
¥ Shoukderwidth ~___n
S Lane width ft M Class! highway & Class It highway
e Lane width it Terrain " Level ¥ Roliing
v Shoulderwidhy i GradeLength mi  Up/down
“““““““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 58
Segmentlength L wi Show T inrow 7o TrUCks and Buses , Py 5%
% Recreational vehicles, P, 0%
Analysis direction vol., V 1010veh/h Access points/ mi 5
Opposing direction vol., V, 865veh/h
verage Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 15 1.5
Passenger-car equivalents for RVs, E, (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor,f,,, f,=1/ (1+ P{Eq-1)+Pg(Ep-1)) 0.976 0.976
Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 0.99 0.99
Directionat flow rate?, v{perh) vi=Vil(PHF L 1) 1101 943
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
_ Base free-flow speed, BFFS, 60.0 mi/h
Field Measured speed®, Sg,, mi/h .
IAdj. for lane width and shoulder width,3 f_s(Exh 20-5) 0.0 mi/h
Observed volume?, V; veh/h _
_ |Adi. for access pointsS, f, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFS, FFS=S,,+0.00776(V/ /) 58.8 mi/h
. Free-flow speed, FFS; (FSS=BFFS-f, o) 58.8 mi/h
[Adjustment for no-passing zones, fnp (Exhibit 20-19) 0.9 mih
JAverage travel speed, ATS ATS=FFS-0.OO776vp-fnp 42.0 mi/h
PPercent Time-Spent-Following
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, f,,=1/ (1+ PH{E{-1)+Pg(Eg-1) ) 1.000 1.000
IGrade adjustment factor!, fg (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi(pch) vi=Vil(PHF* fe) 1063 911
b
Base percent time-spent-following?, BPTSF(%)  BPTSF=100(1-ed ) 88.8
JAdj. for no-passing zone, fnp(%) (Exhibit. 20-20) 46
Percent time-spent-following, PTSF(%) PTSF=BPTSF+ np 93.3
L evel of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio v/c v/c=Vp/ 1,700 0.65
Peak 15-min veh-miles of travel, VMT g (veh- mi)VMT ;= 0.25L(V/PHF) 1595
Peak-hour vehicle-miles of travel, VMT(veh- mi) VMT60=V*L' 6060
Peak 15-min total travel ime, TT15(veh-h) TT15= VMT15/ATS 38.0
Notes
1.1f the highway is extended segment (level) or rolling terrain, 15=1.0 2. If (v, or v ) >=1,700 pc/h, terminate analysis—the LOS is F.
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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Directional Page 1 of 1

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information
JAnalyst DEA Highway / Direction of Travel wB US 160
lAgency or Company URS From/To GEM VILLAGE
Date Performed 3/19/2005 JJurisdiction
IAnalysis Time Period AM PEAK nalysis Year 2025 NO ACTION
Input Data
": Shoulderwidth 1
— Lane width f ¥, Class I highway . Class !l highway
e Lane width S Terrain " Levet I Roliing
v Shoukderwidth # GradeLength mi  Up/down
““““““““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 57
1 length, i
Segmentlength L m St s Arrow 70 Trucks and Buses , Py 5%
% Recreational vehicles, Py 0%
JAnalysis direction vol., Vd 925veh/h Access points/ mi 5
Opposing direction vol., V, 750veh/h
lAverage Travel Speed
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E (Exhibit 20-9 or 20-15) 1.5 15
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor,f,,, fi,, =1/ (1+ PH{E;-1)+Pp(Ex-1) ) 0.976 0.976
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 0.99 0.99
Directional flow rate?, vi{pci) vaVi(PHF L o) 1008 817
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) Base free-flow speed®, BFFS,, ' 60.0 mifh
Field Measured speedS, S¢,, mi/h _
Adj. for lane width and shoulder width,3 f g(Exh 20-5) 0.0 mi/h
Observed volume3, V; veh/h .
. IAdj. for access points®, fa (Exhibit 20-5) 1.3 mih
Free-flow speed, FFS; FFS=S+0.00776(V{ f.,, ) 58.8 mi/h
. Free-flow speed, FFS; (FSS=BFFSH, g-f,) 58.8 mih
IAdjustment for no-passing zones, fnp (Exhibit 20-19) 1.0 mi/h

IAverage travel speed, ATS ATS=FFS-0.00776vP-fnp 43.5 mih

Percent Time-Spent-Following

Analysis Direction (d) OpposingDirection (0)
Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, E, (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, =1/ (14 PHE-1)+PR(Ep-1)) 1.000 1.000
Grade adjustment factor!, f (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, v{(pe/h) vi=ViI(PHF " f) 974 789
{Base percent time-spent-following®, BPTSF(%)  BPTSF=1 00(1—e"’“’db ) 85.2
JAdj. for no-passing zone, fnp(%) (Exhibit. 20-20) 59
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 91.1
|Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio v/c v/c=Vp/ 1,700 0.59
Peak 15-min veh-miles of travel, VMT g (veh- mi)VMT 5= 0.25L(V/IPHF) 1461
Peak-hour vehicle-miles of travel, VMTgy(veh- mi)  VMT,=V*L, 5550
Peak 15-min total travel ime, TT,g(veh-h) TT ;= VMT,g/ATS 336
Notes

1.If the highway is extended segment (level) or rolling terrain, f=1.0 2. If v(v4 or v;) >=1,700 pc/, terminate analysis—the LOSisF.

3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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Directional Page 1 of 1
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
JAnalyst DEA Highway / Direction of Travel WB US 160
IAgency or Company URS From/To GEM VILLAGE
Date Performed 3/19/2005 Lurisdiction
lAnalysis Time Period PM PEAK nalysis Year 2025 NO ACTION
Input Data
’t Shoulder wickh 1 |
-— Lane width ft I# cClassihighway I Class li highway
— | Lane width _f Terrain IF Levee [ Roling
v_ Shouider width Grade Length  mi Up/down
""""""""""""""""""" Peak-hour factor, PHF 0.95%
No-passing zone 57
Segmentiength, L mi Stom Tiovis frrow % Trucks and Buses , Py 5%
% Recreational vehicles, P~ 0%
Analysis direction vol., V, 865veh/h Access points/ mi 5
Opposing direction vol., V,, 1010veh/h

verage Travel Speed

[Average travel speed, ATS ATS=FFS-0.00776vp-fnp

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 15 1.5
JPassenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 11 1.1
Heavy-vehicle adjustment factor,f,,, =1/ (1+ P(E-1)+Pg(Ex-1)) 0.976 0.976
Grade adjustment factor 1, fe (Exhibit 20-7 or 20-13) 0.99 0.99
Directional flow rate?, v(pc/h) vi=V{(PHF*t,,* f5) 943 1101
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. Base free-flow speed®, BFFSgyy 60.0 mi/h
Field Measured speed?, Sg,, mith .
Ad]. for lane width and shoulder width,3 f, g(Exh 20-5) 0.0 mi/h
Observed volume?, V; veh/h .
. Adj. for access points, f ', (Exhibit 20-5) 1.3 mith
Free-flow speed, FFS; FFS=S8,,+0.00776(V{ f,,,/) 58.8 mith )
. Free-flow speed, FFS; (FSS=BFFS-f o-f,) 58.8 mi/h
IAdjustment for no-passing zones, fnp {Exhibit 20-19) 0.8 mi/h 424 i
4 mi

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Er(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, =1/ (1+ PHE{-1)+Pr(ER-1)) 1.000 1.000
(Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, v{{pch) vi=ViI(PHF " 1) 911 1063

* [Peak 15-min total travel ime, TTg5(veh-h) TT,.= VMT c/ATS

Base percent time-spent-following?, BPTSF(%)  BPTSF=1 00(1-e3"ab ) 88.5
JAdj. for no-passing zone, fnp(%) (Exhibit. 20-20) 3.2
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 91.7
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) E
Volume to capacity ratio vic  vic=V,/ 1,700 0.55
Peak 15-min veh-miles of travel VMT, ¢ (veh- mi)VMT ,z= 0.25L,(V/IPHF) 1366
Peak-hour vehicle-miles of travel, VMTg,(veh- mi)  VMT,=V*L, 5190
325

Notes

1.If the highway is extended segment (level) or roliing terrain, f;=1.0
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.

2. If vi{v, or v,) >=1,700 pc/h, terminate analysis—the LOS is F.
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Attachment H-2
2025 Dry Creek and Gem Village Section, Alternative H
(Preferred Alternative) and Alternative C, Highway Analyses



URS Corporation

HCS2000: Multilane Highways Release 4.1d

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920
Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DEA
Agency/Co: URS
Date: 3/15/2005
Analysis Period: AM PEAK
Highway: Us 160
From/To: CR 222/223 TO GEM VILLAGE
Jurisdiction:
Analysis Year: 2025
Project ID: Us 160
FREE-FLOW SPEED
Eastbound we stbound
Direction 1 2
Lane width 12.0 ft 12.0 ft
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 6.0 ft
Total lateral clearance 12.0 ft 12.0 ft
Access points per mile 3 2
Median type Divided Divided
Free-flow speed: Base Base
FFS or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph 0.0 mph
Lateral clearance adjustment, FLC 0.0 mph 0.0 mph
Median type adjustment, FM 0.0 mph 0.0 mph
Access points adjustment, FA 0.8 mph 0.5 mph
Free~-flow speed 59.3 mph 59.5 mph
VOLUME
Direction 1 2
Volume, V 1080 vph 625 vph
Peak-hour factor, PHF 0.95 0.95
Peak 15-minute volume, v15 284 164
Trucks and buses 5 % ) %
Recreational vehicles 0 % 0 %
Terrain type Rolling Rolling
Grade 0.00 % 0.00 %
Segment length 0.00 mi 0.00 mi
Number of lanes 2 2
Driver population adjustment, fP 1.00 1.00
Trucks and buses PCE, ET 2.5 2.5
Recreational vehicles PCE, ER 2.0 2.0
Heavy vehicle adjustment, fHV 0.930 0.930
Flow rate, vp 611 pcphpl 353 pcphpl

RESULTS




Direction 1 2

Flow rate, vp 611 pcphpl 353 pcphpl
Free-flow speed, FFS 59.3 nph 59.5 mph

Avg. passenger-car travel speed, S 59.3 mph 59.5 mph
Level of service, LOS A A

Density, D 10.3 pc/mi/ln 5.9 pc/mi/ln

Overall results are not computed when free-flow speed is less than 45 mph.



HCS2000: Multilane Highways Release 4.1d

URS Corporation

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920

Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DEA
Agency/Co: URS
Date: 3/15/2005
Analysis Period: PM PEAK
Highway: Us 160
From/To: CR 222/223 TO GEM VILLAGE
Jurisdiction:
Analysis Year: 2025
Project 1ID: Us 160

FREE-FLOW SPEED

Direction

Lane width
Lateral clearance:

Right edge

Left edge

Total lateral clearance
Access points per mile
Median type
Free-flow speed:

FFS or BFFS
Lane width adjustment, FLW
Lateral clearance adjustment, FLC
Median type adjustment, FM
Access points adjustment, FA
Free-flow speed

Direction

Volume, V
Peak-hour factor, PHF
Peak 15-minute volume, v15
Trucks and buses
Recreational vehicles
Terrain type

Grade

Segment length
Number of lanes
Driver population adjustment, £P
Trucks and buses PCE, ET
Recreational vehicles PCE, ER
Heavy vehicle adjustment, fHV
Flow rate, vp

55(5'{'{00%0 d we S“gbo U c/(
12.0 ft 12.0 ft
6.0 ft 6.0 ft
6.0 ft 6.0 ft
12.0 ft 12.0 ft
3 2
Divided Divided
Base Base
60.0 mph 60.0 mph
0.0 mph 0.0 mph
0.0 mph 0.0 mph
0.0 mph 0.0 mph
0.8 mph 0.5 mph
59.3 mph 59.5 mph

VOLUME

1 2

1340 vph 1365 vph
0.95 0.95
353 359
5 % 5 %
0 % 0 %
Rolling Rolling
0.00 % 0.00 %
0.00 mi 0.00 mi
2 2
1.00 1.00
2.5 2.5
2.0 2.0
0.930 0.930
758 pcphpl 772 pcphpl

RESULTS




Direction 1 2

Flow rate, vp 758 pcphpl 772 pcphpl
Free-flow speed, FFS 59.3 mph 59.5 mph

Avg. passenger-car travel speed, S 59.3 mph 59.5 mph
Level of service, LOS B B

Density, D 12.8 pc/mi/ln 13.0 pc/mi/ln

Overall results are not computed when free-flow speed is less than 45 mph.



Attachment |
2025 Bayfield Section Highway Analyses




Attachment 1-1
2025 Bayfield Section, No Action Alternative, Highway Analyses



Directional Page 1 of 1

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information
IAnalyst DEA Highway / Direction of Travel EB US 160
IAgency or Company URS From/To Bayfield
Date Performed 3/19/2005 Jurisdiction
IAnalysis Time Period AM PEAK IAnalysis Year 2025 NO ACTION
Input Data
ST 3 Shoulder widh ___t |
e Lane width ft ¥ Classi highway & Class il highway
—- Lane width L} Terrain . Level ¥ Roliing
v Shoulderwidth f Grade Length mi  Up/down
“““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 72
fength, i
Segmentlength. L m oo iy frroe 7o Trucks and Buses , Py 5%
% Recreational vehicles, Py, 0%
Analysis direction vol., Vy 550veh/n Access points/ mi 4
Opposing direction vol., V, 615veh/h
lAverage Travel Speed
Analysis Direction {d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.5 1.5
JPassenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
JHeavy-vehicle adjustment factor,fy,,, =1/ (1+ Pp(E-1)+Pr(ER-1)) 0.976 0.976
Grade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 0.99 0.99
Directional flow rate?, v{(pc/h) vi=ViI(PH Fi To) 599 670
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) |Base free-flow speed®, BFFS,, 60.0 mi/h
Field Measured speed®, S, mifh _
IAdj. for lane width and shoulder width,3 fLs(Exh 20-5) 0.0 mih
Observed volume3, V; veh/h .
. JAd]. for access pointsS, f, (Exhibit 20-5) 1.0 mi/h
Free-flow speed, FFSd FFS=Sg),+0.00776(V/ ;) 59.0 mi/h
. Free-flow speed, FFS, (FSS=BFFS-f ;) 59.0 mi/h
IAdjustment for no-passing zones, fnp (Exhibit 20-19) 1.6 mi/h

[Average travel speed, ATS ATS=FFS-0.OO776vp~\‘np 476 mi/h

iPercent Time-Spent-FolIowiig

Analysis Direction {d) Opposing Direction (0)
Passenger-car equivalents for trucks, E¢(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Ep, (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,, fi,, =1/ (1+ PHE;-1#+P(Eg-1) ) 1.000 1.000
Grade adjustment factor’, f, (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, v{pch) v=VI(PHF " £5) 579 647
Base percent time-spent-following?, BPTSF(%)  BPTSF=1 00(1-ea"db ) 771
IAdj. for no-passing zone, fnp(%) (Exhibit. 20-20) 9.4
Percent time-spent-following, PTSF(%) PTSF=BPTSF+ | 86.5
[Level of Service and Other Performance Measures _
Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio vic v/c=Vp/ 1,700 0.35
Peak 15-min veh-miles of travel,VMT ¢ (veh- mi)VMT 5= 0.25L(V/PHF) 289
Peak-hour vehicie-miles of travel, VMTg,(veh- mi) VMTgo=V*L 1100
Peak 15-min total travel ime, TT,g(veh-h) TT .= VMT,/ATS 6.1
INotes

1.If the highway is extended segment {level) or rolling terrain, fe=1.0 2.1f v{{vq or v,) >=1,700 pc/, terminate analysis—the LOS is F.

3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional Page 1 of 1
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
IAnalyst DEA Highway / Direction of Travel EB US 160
lAgency or Company URS From/To BAYFIELD
Date Performed 3/19/2005 Jurisdiction
nalysis Time Period PM PEAK nalysis Year 2025 NO ACTION
input Data
“““““ ¥ Shoulder width S
i Lane width f ¥, Class | highway Class Il highway
i Lane width S Terrain . Level . Rolling
v Shoulder widdy Grade Length  mi Up/down
““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 72
Segment length, ]
g ngtho by Ston ot Arros o Trucks and Buses , Py 5%
% Recreational vehicles, Pg 0%
JAnalysis direction vol., Vd 755ven/h Access points/ mi 4
Opposing direction vol., V, 400veh/h
IAverage Travel Speed
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 15 1.9
Passenger-car equivalents for RVs, Ep (Exhibit 20-9 or 20-17) 11 1.1
Heavy-vehicle adjustment factor.fy,, fiy,~1/ (1+ PH(Ey-1)+Pp(Egp-1) ) 0.976 0.957
IGrade adjustment factor 1, fG (Exhibit 20-7 or 20-13) 0.99 0.93
Directional flow rate?, vi(pcih) vi=VI(PHE T~ ) 823 473
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) Base free-flow speed®, BFFS, 60.0 mith
Field Measured speed®, Sg,, mi/h _
Ad]. for lane width and shoulder width,3 f g(Exh 20-5) 0.0 mih
Observed volume?®, V; veh/h _
. JAd). for access points3, T, (Exhibit 20-5) 1.0 mi/h
Free-flow speed, FFS, FFS=S,,+0.00776(V/ fuv) 59.0 mi/h
. Free-flow speed, FFS, (FSS=BFFS- g-f,) 59.0 mih
Adjustment for no-passing zones, fI1p (Exhibit 20-19) 2.3 mih 466 milh
6 mi

[Average travel speed, ATS ATS=FFS-0.00776vp-fnp

IPercent Time-Spent-Following

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Er(Exhibit 20-10 or 20-16) 1.0 1.5
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, fi =1/ (1+ PHE{-1#PR(Eg-1) ) 1.000 0.976
rade adjustment factor!, f (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rateZ, v(pc/h) vi=ViI(PHF ., * 1) 795 459

Peak 15-min total travel tme, T|'15(veh-h) TT15= VMT15/ATS

b

|Base percent time-spent-foliowing?, BPTSF(%)  BPTSF=100(1-e®'d ) 777
JAdj. for no-passing zone, fﬂp(%) (Exhibit. 20-20) 141
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 91.8
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio vic v/c=Vp/ 1,700 0.48
Peak 15-min veh-miles of travel,VMT ¢ (veh- mi)VMT ;= 0.25L(V/PHF) 397
Peak-hour vehicle-miles of travel, VMTg(veh- mi) VMT60=V*L1 1510

8.5

Notes

1.1f the highway is extended segment (level) or rolling terrain, fG=1 .0
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.

2. if v{v4 or v} >=1,700 pc/h, terminate analysis—the LOS is F.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional Page 1 of 1
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information L
Analyst DEA Highway / Direction of Travel WB US 160
IAgency or Company URS From/To BAYFIELD
[Date Performed 3/19/2005 Yurisdiction
IAnalysis Time Period AM PEAK IAnalysis Year 2025 NO ACTION
input Data
- ¥ Shoulderwich 0 |
- Lane width ft ¥ Class | highway
- L ane width I Terrain | Level ¥. Rolling
v Shoulderwidth o h Grade Length  mi Up/down
““““““““““““““““““““““ Peak-hour factor, PHF 0.95%
No-passing zone 65
medt fength, mi
Segr gth, Ly — ST hrmow 7o Trucks and Buses , Py 5%
% Recreational vehicles, Py 0%
Analysis direction vol., Vy 615veh/h Access points/ mi 5
Opposing direction vol., V,, 550veh/h
lAverage Travel Speed
Analysis Direction {d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 15 15
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor,f,,, fi,, =1/ (1+ PHE-1)+PR(Ep-1)) 0.976 0.976
iGrade adjustment factor 1 fG (Exhibit 20-7 or 20-13) 0.99 0.99
Directional flow rate?, vi{pe/h) vi=VI(PHF Y, 16) 670 599
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
, Base free-flow speed®, BFFS,, 60.0 mi/h
Field Measured speed®, Sy, mi/h )
Adj. for lane width and shoulder width,3 f, g(Exh 20-5) 0.0 mi/h
Observed volume®, \ veh/h
) Adj. for access points®, f, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFS, FFS=Sg,,+0.00776(V/ f,, ) 58.8 mi/h
. Free-flow speed, FFS, (FSS=BFFS- o-f,) 58.8 mi/h
jAdjustment for no-passing zones, fnp (Exhibit 20-19) 1.7 mi/h 472 mih
.2 mi

lAverage travel speed, ATS ATS=FFS-0.00776vp-fnp

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E-(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Ep (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fyy, i,/ ~1/ (14 Pr(Eq-1)+P(Ex-1)) 1.000 1.000
Grade adjustment factor?, T (Exhibit 20-8 or 20-14) 1.00 1.00
Directional fiow rateZ, vi(pc/h) vE=VI(PHF " ) 647 579

Peak 15-min total travel tme, TT g(veh-h) TT,z= VMT, /ATS

b

Base percert time-spent-following?, BPTSF(%)  BPTSF=100(1-e®'q ) 76.5
Adj. for no-passing zone, fnp(%) {Exhibit. 20-20) 10.5
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 87.0
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) E
[Volume to capacity ratio v/c v/c=Vp/ 1,700 0.39
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)VMT = 0.25L(V/PHF) 324
Peak-hour vehicle-miles of travel, VMTgo(veh- mi)  VMTg=V*L, 1230

6.9

Notes

1.If the highway is extended segment (level) or rolling terrain, f;=1.0
3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.

2. 1f v{{vq or v, ) >=1,700 pc/, terminate analysis—the LOS is F.
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verage travel speed, ATS ATS=FFS’0.00776vp-fnp

Directional Page 1 of 1
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
JAnalyst DEA Highway / Direction of Travel WB US 160
IAgency or Company URS From/To BAYFIELD
Date Performed 3/19/2005 Murisdiction
IAnalysis Time Period PM PEAK nalysis Year 2025 NO ACTION
Input Data
T ¥ Shoulderwidh ____ n
S F Lane widih 1t ¥. Class|highway i = Class |l highway
— Lane width Terrain o Level ¥. Rolling
+ Shoulderwvadth H] Grade Length  mi Up/down
""""""""""""""""""""""" Peak-hour factor, PHF 0.95%
No-passing zone 65
et length, i
Segm ath Ly S o frrow 70 Trucks and Buses , Py 5%
% Recreational vehicies, Pg 0%
IAnalysis direction vol., Vd 400veh/h Access points/ mi 4
pposing direction vol., V, 755veh/h
|Average Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 1.9 15
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor,f, =1/ (1+ PH{E;-1#P(Ep-1) ) 0.957 0.976
(Grade adjustment factor 1 fs {Exhibit 20-7 or 20-13) 0.93 0.99
Directional flow rate?, v(pc/h) v=V/(PHF " f) 473 823
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) Base free-flow speed?, BFFS,, 60.0 mi/h
Field Measured speed®, S, mi/h _
Adj. for fane width and shoulder width,3 fLS(Exh 20-5) 0.0 mih
[Observed volume®, Vi veh/h ]
. JAdj. for access points>, £, (Exhibit 20-5) 1.0 mi/h
Free-flow speed, FFS; FFS=Sg,,+0.00776(V{ f,, ) 59.0 mi/h
. Free-flow speed, FFS; (FSS=BFFS- o-,) 59.0 mi/h
IAdjustment for no-passing zones, 1’"p (Exhibit 20-19) 1.1 mith 478 mih
.8 mi

[Percent TimeoSpent-Following

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E¢(Exhibit 20-10 or 20-16) 15 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
|Heavy-vehicle adjustment factor, f,, f;,=1/ (14 Pr(Ep-1)+PR(E-1)) 0.976 1.000
Grade adjustment factor”, f (Exhibit 20-8 or 20-14) 0.94 1.00
Directional flow rate?, v(pch) vi=VIPHF " 1) 459 795

Peak 15-min total travel tme, TT,g5(veh-h) TT,.= VMT /ATS

b

Base percent time-spent-following®, BPTSF(%)  BPTSF=100(1-e®Vd ) 77.0
IAdj. for no-passing zone, fnp(%) (Exhibit. 20-20) 6.3
Percent time-spent-following, PTSF(%) PTSF=BPTSF+f np 83.2
ILevel of Service and Other Performance Measures _
Level of service, LOS (Exhibit 20-3 or 20-4) E
\Volume to capacity ratio vic v/c=Vp/ 1,700 0.28
Peak 15-min veh-miles of travel, VMT ¢ (veh- mi)VMT ;.= 0.25L(V/PHF) 21
Peak-hour vehicle-miles of trave!, VMTGO(veh- mi) VMTg=V*L, 800

4.4

Notes

1.if the highway is extended segment (level) or rolling terrain, f5=1.0 2. if v{v4 or v ) >=1,700 pc/, terminate analysis--the LOS is F.

3. For the analysis direction only. 4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Attachment |-2
2025 Bayfield Section, Alternative B (Preferred Alternative)
and Alternative A, Highway Analyses



URS Corporation

HCS2000: Multilane Highways Release 4.1d

9960 Federal Drive, Suite 300
Colorado Springs, CO 80920
Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DEA
Agency/Co: URS
Date: 3/15/2005
Analysis Period: AM PEAK
Highway: Us 160
From/To: GEM VILLAGE TO BAYFIELD
Jurisdiction:
Analysis Year: 2025
Project ID: Us 160
FREE-FLOW SPEED
Eastbound Westbound
Direction 1 2
Lane width 12.0 ft 12.0 ft
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 6.0 ft
Total lateral clearance 12.0 ft 12.0 ft
Access points per mile 2 2
Median type Divided Divided
Free~flow speed: Base Base
FFS or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph 0.0 mph
Lateral clearance adjustment, FLC 0.0 mph 0.0 mph
Median type adjustment, FM 0.0 mph 0.0 mph
Access points adjustment, FA 0.5 mph 0.5 mph
Free-flow speed 59.5 mph 59.5 mph
VOLUME
Direction 1 2
Volume, V 750 vph 925 vph
Peak~hour factor, PHF 0.95 0.95
Peak 15-minute volume, v15 197 243
Trucks and buses 5 % 5 %
Recreational vehicles 0 % 0 %
Terrain type Rolling Rolling
Grade 0.00 % 0.00 %
Segment length 0.00 mi 0.00 mi
Number of lanes 2 2
Driver population adjustment, fP 1.00 1.00
Trucks and buses PCE, ET 2.5 2.5
Recreational vehicles PCE, ER 2.0 2.0
Heavy vehicle adjustment, fHV 0.930 0.930
Flow rate, vp 424 pcphpl 523 pcphpl

RESULTS




Direction 1 2

Flow rate, vp 424 pcphpl 523 pcphpl
Free-flow speed, FFS 59.5 mph 59.5 mph

Avg. passenger-car travel speed, S 59.5 mph 59.5 mph
Level of service, LOS A A

Density, D 7.1 pc/mi/ln 8.8 pc/mi/ln

Overall results are not computed when free-flow speed is less than 45 mph.



HCS2000: Multilane Highways Release 4.1d
URS Corporation
9960 Federal Drive, Suite 300
Colorado Springs, CO 80920
Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DEA
Agency/Co: URS
Date: 3/15/2005
Analysis Period: PM PEAK
Highway: Us 160
From/To: GEM VILLAGE TO BAYFIELD
Jurisdiction:
Analysis Year: 2025
Project ID: Us 160
FREE-FLOW SPEED
Eastbound WCS"’L?OMV\#\
Direction 1 2
Lane width 12.0 ft 12.0 ft
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 6.0 ft
Total lateral clearance 12.0 ft 12.0 ft
Access points per mile 2 2
Median type Divided Divided
Free-flow speed: Base Base
FFS or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph 0.0 mph
Lateral clearance adjustment, FLC 0.0 nph 0.0 mph
Median type adjustment, FM 0.0 mph 6.0 mph
Access points adjustment, FA 0.5 mph 0.5 mph
Free-flow speed 59.5 mph 59.5 mph
VOLUME
Direction 1 2
Volume, V 1010 vph 865 vph
Peak-hour factor, PHF 0.95 0.95
Peak 15-minute volume, v15 266 228
Trucks and buses 5 % 5 %
Recreational vehicles 0 % 0 %
Terrain type Rolling Rolling
Grade 0.00 % 0.00 %
Segment length 0.00 mi 0.00 mi
Number of lanes 2 2
Driver population adjustment, f£fP 1.00 1.00
Trucks and buses PCE, ET 2.5 2.5
Recreational vehicles PCE, ER 2.0 2.0
Heavy vehicle adjustment, fHV 0.930 0.930
Flow rate, vp 571 pcphpl 489 pcphpl

RESULTS




Direction 1 2

Flow rate, vp 571 pcphpl 489 pcphpl
Free-flow speed, FFS 59.5 mph 59.5 mph

Avg. passenger-car travel speed, S 59.5 mph 59.5 mph
Level of service, LOS A A

Density, D 9.6 pc/mi/ln 8.2 pc/mi/1in

Overall results are not computed when free-flow speed is less than 45 mph.



Attachment J
2025 Bayfield Section Intersection Analyses




Attachment J-1
2025 Bayfield Section, No Action Alternative, Intersection Analyses



HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 501
Agency: URS Area Type: All other areas
Date: 3/18/2005 Jurisd:

Period: AM PEAK Year : 2025 NO ACTION
Project 1ID: US 160

E/W St: US 160 N/S St: CR 501

SIGNALIZED INTERSECTION SUMMARY

|  Eastbound |  Westbound | Northbound | Southbound i
| L T R | L T R | L T R i L T R |
| | | | I
No. Lanes i 1 1 0 | 1 1 0 | 0 1 0 | 0 i 0
LGConfig | L TR | L TR | LTR | LTR
Volume |70 340 140 |305 455 30 ]95 75 255 120 140 65 |
Lane Width [12.0 12.0 [12.0 12.0 I 12.0 | 12.0 |
RTOR Vol | 0 [ 0 | 0 ! 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right a | Right A
Peds | Peds
WB Left A | SB Left A
Thru A | Thru A
Right A | Right: A
Peds | Peds
NB Right | EB Right
SB Right | WB Right
Green 17.0 28.0 30.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 334 1770 0.22 0.19 31.2 C
TR 543 1745 0.93 0.31 52.8 D 50.1 D
Westbound
L 334 1770 0.96 0.19 75.0 E
TR 559 1796 0.91 0.31 49.5 D 59.4 E
Northbound
LTR 477 1430 0.94 0.33 55.4 E 55.4 E
Southbound
LTR 566 1697 0.42 0.33 23.7 C 23.7 C

Intersection Delay = 51.9 (sec/veh) Intersection LOS = D




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 501
Agency: URS Area Type: All other areas
Date: 3/18/2005 Jurisd:

Period: PM PEAK Year  : 2025 NO ACTION
Project ID: US 160

E/W St: US 160 N/S St: CR 501

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound | Southbound |
| L T R | L T R | L T R | L T R |
| | | | |
No. Lanes | 1 1 0 | 1 1 0 | 0 1 0 | 0 1 0 |
LGConfig | L TR | L TR | LTR | LTR |
Volume | 65 575 115 [360 280 60 |60 70 275 145 130 60 |
Lane Width [12.0 12.0 [12.0 12.0 | 12.0 | 12.0 |
RTOR Vol | 0 | 0 | 0 f 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A | Thru A
Right A | Right
Peds | Peds
NB Right | EB Right
SB Right | WB Right
Green 19.0 31.0 25.0
Yellow 4.0 4.0 4.0
A1l Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Rppr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 374 1770 0.18 0.21 29.4 C
TR 611 1773 1.19 0.34 129.9 F 121.3 F
Westbound
L 374 1770 1.01 0.21 85.5 F
TR 610 1771 0.59 0.34 25.7 o 56.4 E
Northbound
LTR 418 1506 1.02 0.28 81.5 F 81.5 F
Southbound
LTR 383 1378 0.64 0.28 32.3 C 32.3 c

Intersection Delay = 81.9 (sec/veh) Intersection LOS = F




Attachment J-2
2025 Bayfield Section, Alternative B (Preferred Alternative),
Intersection Analyses



HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 501 NORTH SIDE
Agency: URS Area Type: All other areas

Date: 3/15/2005 Jurisd:

Period: AM PEAK Year : 2025 BAYFIELD B ALT.
Project ID: US 160

E/W St: US 160 N/S St: CR 501

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound |  Southbound |
| L T R | L T R | L T R | L T R |
I I | I I
No. Lanes | 0 0 0 | 1 0 1 | 1 i 0 | 0 1 1 |
LGConfig | | L R | L T | T R |
Volume | | 305 30 195 145 | 160 65 |
Lane Width | [12.0 12.0 |12.0 12.0 [ 12.0 12.0 |
RTOR Vol | | 0 | | 0 I
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left | NB Left A
Thru | Thru A A
Right | Right
Peds | Peds
WB Left A | SB Left
Thru | Thru A
Right A ! Right A
Peds | Peds
NB Right | EB Right
SB Right A | WB Right
Green 30.0 15.0 30.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/cC Delay LOS Delay LOS
Eastbound
Westbound
L 590 1770 0.54 0.33 25.5 C
25.0 C
R 528 1583 0.06 0.33 20.5 C
Northbound
L 295 1770 0.34 0.17 33.8 C
T 1035 1863 0.15 0.56 9.8 A 1¢.3 B
Southbound
T 621 1863 0.27 0.33 22.2 C 16.9 B
R 1143 1583 0.06 0.72 3.7 A

Intersection Delay = 21.0 (sec/veh) Intersection LOS = C




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 501 NORTH SIDE
Agency: URS Area Type: All other areas

Date: 3/15/2005 Jurisd:

Period: PM PEAK Year : 2025 BAYFIELD B ALT.
Project ID: US 160

E/W St: US 160 N/S St: CR 501

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound |  Northbound | Southbound |
| L T R | L T R | L T R | L T R |
| | | | |
No. Lanes | 0 0] 0 | 1 0 1 | 1 1 0 | 0 1 1 i
LGConfig | | L R | L T ! T R |
Volume | | 360 60 |60 135 | 175 60 |
Lane Width | [12.0 12.0 12.0 12.0 ! 12.0 12.0 |
RTOR Vol | | 0 ] | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left | NB Left A
Thru | Thru A A
Right | Right
Peds | Peds
WB Left A | SB Left
Thru ! Thru A
Right A | Right A
Peds | Peds
NB Right | EB Right
SB Right A | WB Right
Green 30.0 15.0 30.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
Westbound
L 590 1770 0.64 0.33 27.8 C
26.9 C
R 528 1583 0.12 0.33 20.9 C
Northbound
L 295 1770 0.21 0.17 32.8 C
T 1035 1863 0.14 0.56 9.7 A 16.8 B
Southbound
T 621 1863 ' 0.30 0.33 22.5 C 17.7 B
R 1143 1583 0.06 0.72 3.6 A

Intersection Delay = 22.0 (sec/veh) Intersection LOS = C




HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 501 SOUTH SIDE
Agency: URS Area Type: All other areas

Date: 3/15/2005 Jurisd: :
Period: AM PEAK Year : 2025 BAYFIELD B ALT.
Project ID: US 160

E/W St: US 160 N/S St: CR 501

SIGNALIZED INTERSECTION SUMMARY

| Eastbound |  Westbound |  Northbound | Southbound |
| L T R | L T R ] L T R | L T R |
| I | I I
No. Lanes | 1 0 1 | 0 0 0 | 0 1 1 | 1 1 0
LGConfig I L R | | T R | L T |
Volume {70 140 | ! 170 255 {20 445 {
Lane Width {12.0 12.0 | | 12.0 12.0 |12.0 12.0 |
RTOR Vol | 0 ] | 0 ]
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left
Thru | Thru A
Right A | Right A
Peds | Peds
WB Left | SB Left A
Thru | Thru A A
Right | Right
Peds | Peds
NB Right A | EB Right
SB Right | WB Right
Green 30.0 15.0 30.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 590 1770 0.13 0.33 21.0 C
21.9 C
R 528 1583 0.28 0.33 22.3 C
Westbound
Northbound
T 621 1863 0.29 0.33 22.4 C 11.5 B
R 1143 1583 0.23 0.72 4.3 A
Southbound
L 295 1770 0.07 0.17 31.7 C
T 1035 1863 0.45 0.56 12.2 B 13.0 B

Intersection Delay = 14.1 (sec/veh) Intersection LOS = B




HCS2000: Signalized Intersections Release 4.1d

~ Analyst: DEA Inter.: US 160/CR 501 SOUTH SIDE
Agency: URS Area Type: All other areas
Date: 3/15/2005 Jurisd:
Period: PM PEAK ' Year : 2025 BAYFIELD B ALT.
Project ID: US 160
E/W St: US 160 N/S St: CR 501

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound | Southbound [
| L T R | L T R I L T R | L T R |
I | | l |
No. Lanes | 1 0 1 | 0 0 0 i 0 1 1 | 1 1 0 |
LGConfig | L R | | T R | L T |
Volume | 65 115 | | 130 275 145 490 |
Lane Width [12.0 12.0 | | 12.0 12.0 112.0 12.0 I
RTOR Vol | 0 { | 0 | ]
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left
Thru | Thru A
Right A | Right A
Peds | Peds
WB Left | SB Left A
Thru [ Thru A A
Right ! Right
Peds | Peds
NB Right A | EB Right
SB Right | WB Right
Green 30.0 15.0 30.0
Yellow 4.0 4.0 4.0
All Red 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Lppr/ Lane Adj sSat Ratios Lane Group Approach
Lane Group Flow Rate L
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 590 1770 0.12 0.33 20.9 C
21.5 C
R 528 1583 0.23 0.33 21.9 C
Westbound
Northbound
T 621 1863 0.22 0.33 21.8 C 10.0- A
R 1143 1583 0.25 0.72 4.4 A
Southbound
L 295 1770 0.16 0.17 32.4 C
T 1035 1863 0.50 0.56 12.7 B 14.3 B

Intersection Delay = 13.9 (sec/veh) Intersection LOS = B




Attachment J-3
2025 Bayfield Section, Alternative A, Intersection Analyses



HCS2000: Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 501
Agency: URS Area Type: All other areas
Date: 3/15/2005 Jurisd:

Period: AM PEAK ' Year : 2025 BAYFIELD A ALT.
Project ID: US 160

E/W St: US 160 N/S St: CR 501

SIGNALIZED INTERSECTION SUMMARY

| Eastbound |  Westbound | Northbound | Southbound |
I L T R | L T R | L T R | L T R |
| | I | |
No. Lanes | 1 2 1 | 1 2 1 | 1 1 1 | 1 1 1 |
LGConfig | L T R | L T R | L T R | L T R }
Volume |70 340 140 |305 455 30 195 75 255 |20 140 65 |
Lane Width J12.0 12.0 12.0 |12.0 12.0 12.0 J12.0 12.0 12.0 |12.0 12.0 12.0 |
RTOR Vol J 0 | 0 | 0 ] 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A | Thru A
Right A ( Right A
Peds | Peds
NB Right A | EB Right A
SB  Right ). | WB Right A
Green 20.0 24.0 15.0 11.0
Yellow 4.0 4.0 4.0 4.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate R
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 393 1770 0.19 0.22 28.6 C
T 917 3438 0.39 0.27 27.3 C 23.9 C
R 774 1583 0.19 0.49 13.1 B
Westbound
L 393 1770 0.82 0.22 45.9 D
T 917 3438 0.52 0.27 28.7 C 34.7 C
R 774 1583 0.04 0.49% 12.0 B
Northbound
L 295 1770 0.34 0.17 33.8 C
T 228 1863 0.35 0.12 37.1 D 26.1 c
R 633 1583 0.42 0.40 20.0- B
Southbound
L 295 1770 0.07 0.17 31.7 C
T 228 1863 0.64 0.12 43.8 D 35.0- ¢C
R 633 1583 0.11 0.40 17.0 B
Intersection Delay = 29.9 (sec/veh) Intersection LOS = C




HCS2000:

Signalized Intersections Release 4.1d

Analyst: DEA Inter.: US 160/CR 501
Agency: URS Area Type: All other areas
Date: 3/15/2005 Jurisd:
Period: PM PEAK Year 2025 BAYFIELD A ALT.
Project ID: US 160
E/W St: US 160 N/S St: CR 501
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound | Northbound | Southbound |
| L T R | L T R | L T R | L T R |
| I | | I
No. Lanes | 1 2 1 | 1 2 1 | 1 1 1 ] 1 1 1 |
LGConfig | L T R | L T R | L T R | L T R |
Volume | 65 575 115 [360 280 60 |60 70 275 |45 130 60 |
Lane Width ]12.0 12.0 12.0 |12.0 12.0 12.0 ]12.0 12.0 12.0 ]12.0 12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Peds
WB Left A | SB Left A
Thru A I Thru A
Right A ! Right A
Peds | Peds
NB Right A | EB Right A
SB Right A | WB Right A
Green 24,0 22.0 13.0 11.0
Yellow 4.0 4.0 4.0 4.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound .
L 472 1770 0.14 0.27 25.3 C
T 840 3438 0.72 0.24 34.2 C 30.5 C
R 704 1583 0.17 0.44 15.2 B
Westbound
L 472 1770 0.80 0.27 40.5 D
T 840 3438 0.35 0.24 28.4 C 33.4 C
R 704 1583 0.09 0.44 14.5 B
Northbound
L 256 1770 0.25 0.14 34.7 C
T 228 1863 0.32 0.12 36.9 D 23.3 C
R 704 1583 0.41 0.44 17.4 B
Southbound
L 256 1770 0.18 0.14 34.2 C
T 228 1863 0.60 0.12 41.8 D 33.4 C
R 704 1583 0.09 0.44 14.5 B
Intersection Delay 30.4 (sec/veh) Intersection LOS = C
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