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Clearwater Estates Subdivision Traffic Accessibility Study (DRAFT)

1 INTRODUCTION

This report documents the Traffic Accessibility Study (TAS) conducted for the Clearwater Estates subdivision
project in northwest Billings. This is a working title for the project. Some parts of the site could be marketed
under a different name before final occupancy.

1.1 PROJECT SITE AND STUDY AREA

The overall subdivision site is shown in Exhibit 1 along with the intersections studied. The existing study
intersections were identified during preapplication review with City of Billing staff as:

1. S. 48" Street West at Central Avenue
2. Shiloh Road at Broadwater Avenue
3. Shiloh Road at Central Avenue

4. Shiloh Road at Bell Avenue

5. Shiloh Road at Monad Road

From here forward in the body of this report, existing intersections are generally referred to only by their
distinguishing street names (e.g., “Shiloh at Central”) for the sake of brevity. The two new subdivision access
points on the south side of Central Avenue have been analyzed for both future scenarios that include project
traffic. In this report, these are generally referred to as the West Access and the East Access. The West
access has the working name Double Haul Lane and the East Access has the working name S. 44t Street
West in part because it is situated approximately halfway between Shiloh Road and S. 48 Street West. The
site’s third access will be to existing Bell Avenue, which will be extended west into the site and, while not fully
continuous, terminate at the western property edge. The western terminus of Bell will be built to accommodate
a future connection to the property west of this site, but no specific street connection has been planned there at
the time of this study. The east-west Bell Avenue alignment generally separates the subdivision site into
northern and southern parts of similar size.

1.2 LAND USE AND PHASING

The site is currently agricultural land. The subdivision’s proposed land use will be almost exclusively
residential, with 194 single-family detached homes and 262 attached ones. The latter will include duplexes,
attached multi-story row houses (townhomes), and “cottage” units that would be smaller units not directly
classifiable as apartments. One commercial lot sized to support a 25,000 square-foot building will be situated
at the northwest corner of the site, abutting Central Avenue and Double Haul Lane.

The project is divided into two logical phases. All 262 of the “attached” type of residential units are included in
Phase 1 and are located on the northern part of the site. Phase 1 also includes about one third (66) of the total
single-family detached units. Phase 2 includes the commercial parcel and all residential lots on the southern
part of the site, which are for the remaining 128 single-family homes.

Because the site is self-contained and generally rural today, the types and locations of specific pathways or
other facilities for pedestrians and bicycles have not yet been identified. A brief examination of potential traffic
calming needs indicated that the absence of long streets without homes on them will strongly limit the need for
such measures. On-street parking is expected to be allowed throughout the site wherever street width is
sufficient for it.

Exhibit 2 shows the Clearwater Estates site plan on which the analysis here is based. It includes land use
types, streets, alleys, access points, and park parcels.
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Exhibit 1. Overall Site Location and Study Intersections
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Exhibit 2. Clearwater Estates Subdivision Site Plan
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1.3 ANALYSIS METHODS AND REFERENCES

Raw field traffic counts were gathered from other recent traffic study work in the area by Sanbell and provided
to the Clearwater applicant team. These raw counts were then adjusted slightly for this TAS based on both (a)
recent traffic growth and (b) 2024 City of Billings annualization factors prior to their use in impact analysis.

Trip generation rates, or equations as applicable, are from the Institute of Transportation Engineers (ITE) Trip
Generation suite’s 11 edition. ITE trip generation data, when aggregated across enough varied sites, produce
both simple average rates and best-fit equations, either linear or logarithmic, to help the analyst derive proper
estimates for their situation. Equations are generally preferred over rates, especially for larger sites where trip
generation per unit of land use can diminish with increasing project size. General ITE guidance calls for the
use of the fitted curve equation when the data set for the land use type in question is comprised of studies from
20 or more separate sites and when the equation produces a correlation coefficient (R?) of 0.75 or higher, with
1.0 being the best possible fit.

Operational performance was analyzed at the study intersections through the use of the industry-standard
methods presented in the USDOT’s Highway Capacity Manual (HCM), published in its modern form as
Transportation Research Board Special Report 209. Synchro Studio 12 was employed as both a data
repository and a capacity analysis tool, with reports for each intersection generated using Synchro’s application
of the assumptions of the HCM'’s 7t edition, the most recent available at the time of this study.

The HCM methodology for intersection capacity analysis produces delay estimates for each turning movement
(or “lane group”, when multiple turning movements operate from the same lane). These delay estimates are
assigned Level of Service (LOS) grades that range from A (best) to F (worst), as indicated in Exhibit 3. It's
also important to note that for unsignalized intersections with only side-street Stop sign control, LOS for the
intersection is represented by the LOS for the worst lane group. “T”
intersections with side-street stop control also fall under this category.

All stop-controlled intersections in this study area, including the two Exhibit 3. LOS Definitions

new proposed accesses to Central, are “T” intersections, where the LOS Delay, seconds per vehicle

approach on the stem of the T, rather than a main street turning A 0-10.0
movement, contains the worst lane group. B 10.1-15.0
C 15.1-25.0
Operations impacts are determined by how peak hour LOS relates to D 25.1-35.0
acceptability standards. Billings employs a LOS standard of C or E 5%51-10} ?noé(:e

better. When LOS without the project is D or worse, an operations

. th it
impact is defined when the project would increase delay. Source: HCM 77 Edition

2 EXISTING AND BACKGROUND CONDITIONS

2.1 STREETS AND INTERSECTIONS

Shiloh Road, which also carries the designation of MT-302, is a north-south urban principal arterial with two
travel lanes in each direction and a speed limit of 45 mph in the study area. Shiloh Road has been a key
facilitator of the city’s westward expansion, with substantial residential and commercial growth having occurred
adjacent to it in recent years. It is characterized by a series of roundabouts at intersections with several of
western Billings’s east-west arterials and collectors. It also provides access to Interstate 90 via Zoo Drive to the
south. A raised median prevents left turns at many two-way stop-controlled intersections, including the one at
Bell Avenue. Exclusive left-turn lanes exist at a few select site accesses and local streets. A sidewalk runs
along the east side of the road, and a shared-use path called Shiloh Road Trail runs along the west side, much
of it separated from the road by a large ditch. There are also two MET Transit bus stops on its east side
between the Broadwater and Central roundabouts. These are not considered to be close enough to the project
to site to provide meaningful transit access.
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Central Avenue is an east-west road that is classified as an urban collector to the west of Shiloh Road and as
an urban principal arterial to the east of it. Accordingly, it has one travel lane in each direction to the west of
Shiloh, and two travel lanes in each direction to the east of it. It has a speed limit of 45 mph on both sides of
Shiloh Road, but it becomes 50 mph to the west of 48t St W. It connects residential neighborhoods to many of
western Billings’ commercial centers. Central currently has no exclusive turning lanes or parallel multimodal
facilities to the west of Shiloh Road.

48" Street W is a north-south local road with one travel lane in each direction. It has a speed limit of 45 mph to
the north of Central Avenue and 50 mph to the south of it. It links residences and agricultural properties on the
western edges of Billings to the east-west routes that lead into the city, such as Central Avenue and King
Avenue. No exclusive turning lanes or multimodal facilities currently exist on 48% in the study area.

Bell Avenue is an east-west local street with one travel lane in each direction and no posted speed limit.
Currently, it provides access to Shiloh Road for a private senior living community and a few other residences.
Its eastern terminus is at its intersection with Shiloh Road, where left turns are prohibited. Its western terminus
is at a dead-end approximately 2300 ft to the west of this intersection, just past Big Pine Court. While three
other streets that intersect Bell Avenue also lead to Central Avenue, these streets traverse private property. As
such, Bell Avenue has no outlet for non-residents. The street has no exclusive turning lanes or bike
infrastructure, but there is a sidewalk along most of its northern side, starting from the Shiloh Road Trail.

Monad Road is an east-west road that is classified as an urban major collector to the east of Shiloh Road and
as a local street to the west of it. West of Shiloh it has one travel lane in each direction, as well as a center left-
turn lane. Its speed limit is 35 mph to the east of Shiloh, but it does not have a speed limit posted on the west
side. It connects many of western Billings’ residential neighborhoods to the industrial areas near the railroad
tracks and to north-south routes such as 32" St W and 24 St W that lead to large commercial centers. It has
exclusive right-turn lanes on the east and west legs of the roundabout at Shiloh Road, as well as an exclusive
left-turn lane at Henry Chapple Street. To the east of Shiloh Road, there are sidewalks, designated on-street
parking, and unprotected bike lanes on both sides of the road. To the west of Shiloh, there is a shared-use
path on much of the north side and a sidewalk on much of the south side of the street. There are also two
nearby MET Transit bus stops on the south side of the road: one at Henry Chapple Street and the other at
Hurdle Circle.

Broadwater Avenue is an east-west urban principal arterial with one travel lane in each direction and a speed
limit of 35 mph in the study area. It serves as a link between residential neighborhoods in western Billings,
some small commercial centers, and downtown Billings. Its eastern terminus is at its intersection with Division
Street, 15t Ave N, and N 36" Street near downtown. Its western terminus is at a roundabout intersection with
Shiloh Road. Currently, the roundabout’s west leg only connects to two agricultural lots in active use, but the
roundabout’s infrastructure here has been built out in preparation for potential westward extension of the road.
48t St W also intersects a road called Broadwater Avenue, but this local road segment is currently
disconnected from the rest of the arterial network and is only accessible via 48" St W. The arterial Broadwater
Avenue has an exclusive westbound right-turn lane at the Shiloh roundabout. There is a shared-use path on
the road’s north side, and there is a sidewalk on the road’s south side extending east.

Intersection traffic control comes in only two forms at the five existing study intersections: two-way stop control
(TWSC) and roundabouts. Each leg of the three roundabouts has a crosswalk with a pedestrian refuge in the
splitter island. Most of these crosswalks have two solar-powered rectangular rapidly flashing beacons. The
intersection of Shiloh Road and Bell Avenue is considered two-way stop-controlled even though only one
direction of traffic is stop-controlled. Only four movements are permitted at this intersection: northbound and
southbound through movements and southbound and eastbound rights. Shiloh Road’s center median prevents
all left turns. The intersection of 48" Street and Central Avenue is all-way stop-controlled and is augmented
with flashing red beacons facing all four directions. Exhibit 4 shows traffic control and lane arrangements
schematically at each existing intersection as well as posted speed limits on selected road segments.
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Exhibit 4. Existing Road and Intersection Basics
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Clearwater Estates Subdivision Traffic Accessibility Study (DRAFT)

2.2 EXISTING TRAFFIC VOLUMES

Existing (2024) annualized volumes were estimated as described earlier in subsection 1.3 and are shown in
Exhibit 5.

2.3 HisTorRIC GROWTH AND BACKGROUND CONDITION TRAFFIC

The “Background Condition” described here is represented by the volumes and intersection performance after
several years of traffic growth assumed to occur during the permitting, construction, and initial occupancy of
Phase 1. This work is expected to take place in 2025, 2026, and 2027. Allowing for an additional year to
ensure full/normal occupancy and for tripmaking behavior by residents to normalize, existing traffic at study
intersections was grown to the year 2028. The resulting volumes and operating conditions form the basis for
evaluating marginal delay effects of traffic generated by Phase 1 of the Clearwater Estates subdivision.

Phase 2 is currently projected by the applicant team to follow Phase 1 by approximately three years. As such,
the study year for Phase 2 traffic is 2031, and traffic was grown in the same way to derive background volumes
for that year.

In order to estimate traffic growth without the project, average daily traffic volumes were gathered from
selected MDT periodic data collection locations in the study area. The best and most logical data set available
was represented by the four legs of the Shiloh intersection at Central. Data were recorded or estimated by
MDT annually on each leg dating back at least 20 years. This historical traffic information is shown in the chart
in Exhibit 6.

Counts from the most recent 10 of these years were used to calculate the average annual growth rate in daily
traffic for these four locations in aggregate, which was approximately 3.8% per year. This rate was then applied
to the annualized peak hour intersection counts for the Phase 1 and Phase 2 study years. The resulting
Background condition traffic volumes are shown for 2028 and 2031 in Exhibits 7 and 8, respectively.
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Exhibit 5. Existing Traffic Volumes
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Exhibit 6. Historical Daily Traffic Volumes
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Exhibit 7. 2028 Background Traffic Volumes
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Exhibit 8. 2031 Background Traffic Volumes
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2.4 INTERSECTION TRAFFIC OPERATIONS WITHOUT THE PROJECT

The existing and background peak hour intersection Level of Service (LOS) and delay results are shown in
Exhibit 9. Analysis software results are provided in Appendix B.

Exhibit 9. Existing and Future Background Intersection LOS and Delay

Traffic Peak Hour LOS (delay, in seconds/vehicle)
Intersection Control Existing 2028 Background 2031 Background
1. 48" at Central AWSC A( 9.6) B (10.6) B (11.3)
2. Shiloh at Broadwater = Roundabout A( 6.0) A( 6.9) A(7.8)
3. Shiloh at Central Roundabout B (11.2) C (16.2) D (25.6)
4. Shiloh at Bell TWSC* B (11.8) B (12.6) B (13.2)
5. Shiloh at Monad Roundabout A (9.0 B (11.6) B (13.7)
« 1.48"at Central AWSC B (12.7) C (16.1) C (20.0)
P = 2. Shiloh at Broadwater = Roundabout A(9.1) B (11.8) C (15.9)
0. o 3. Shiloh at Central Roundabout B (13.6) C (21.9) E (40.0)
E T 4. Shiloh at Bell TWSC* B (12.1) B (13.0) B (13.6)
5. Shiloh at Monad Roundabout B (10.0) B (13.7) C (16.9)

* Worst lane group is Eastbound at Intersection 4.

The results in the table indicate that in 2028, all intersections would meet the City’s LOS standard of C or
better. By 2031, background LOS at the Shiloh/Central roundabout is projected to degrade beyond that
standard in both peak hours. Analysis details indicate that in the more severe peak (PM), the longest delays
(around 1.5 minutes per vehicle) and queues (13 vehicles, at Synchro’s 95™ percentile design level) would be
for the westbound approach. This background queue would be long enough to block the existing right-in/right-
out access for the small mixed-use property on the northwest corner of the intersection, but not to block its %
access location farther east on Central.

3 PROJECT TRIP GENERATION AND DISTRIBUTION

3.1 TRIP GENERATION

Trip generation rates, or equations as applicable, are from the Institute of Transportation Engineers (ITE) Trip
Generation package’s 11" edition. ITE trip generation data, when aggregated across enough varied sites,
produce both simple average rates and best-fit equations, either linear or logarithmic, to help the analyst derive
proper estimates for their situation. Equations are generally preferred over rates, especially for larger sites
where trip generation per unit of land use can diminish with increasing project size.

Clearwater Estates will consist almost entirely of residential land uses. Small park areas within the subdivision
are designed and intended for use by residents and their guests, and will be similar to park spaces located in
other residential areas around Billings. For that reason, they will not generate external traffic. The strip retail
space in Phase 2, programmed for 25,000 square feet, has not had specific tenants or any sub-type(s) of retail
use identified, but no drive-through activity is expected.

Three types of adjustments to trip generation were evaluated for this project. First, a discount is sometimes
taken to reflect internal capture where multiple uses are present in a single project site. Second, a modal
adjustment can be taken if a facility is clearly served by robust high-capacity transit and serves a clientele
inclined to use transit to get there, or if the potential land use mix and walk/bike network are likely to lead to
nonmotorized trips, either internal or external. Finally, some land uses such as gas stations or coffee shops
attract trips that were already using the adjacent or nearby road network by virtue of improved convenience
over a similar site that could have been used before. These are called “pass-by” and “diverted-linked” trips.
Pass-by trips are those on streets bordering the site, while diverted-linked trips are those that might go slightly
out of their way to stop at the establishment on their way to their destination.
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The Phase 2 retail parcel is the only part of the site considered for these discounts. Due to its location, small
size, and expected similarity to other sites along the Central Avenue corridor, only small discounts of the first
two types were assumed here; it is not expected to support a use special enough or large enough to generate
pass-by or diverted-linked trip activity. The estimate of combined reduction in vehicle trip use for the retail site
due to (a) Clearwater residents’ use and (b) nonmotorized trips applied here is 10%. Exhibit 10 shows trip
generation details for both phases of the project.

Exhibit 10. Clearwater Estates Trip Generation

Daily AM Peak Hour PM Peak Hour
Phase 1: Single-Family Detached Housing — X = 66 dwelling units
ITE Land Use 210 equation Ln(T)=0.92(X) + 2.68 Ln(T)=0.91(X) + 0.12 T=0.60(X) - 3.93
Peak hour in/out split 25%/75% 63% /37%
Trips 688 51 (13in/ 38 out) 67 (42 in/ 25 out)
Phase 1: Single-Family Attached Housing (combined townhome, duplex, and “cottage”) — X = 262 dwelling units
ITE Land Use 215 equation T=7.62(X) - 50.48 T=0.52(X) - 5.70 T=0.60(X) - 3.93
Peak hour in/out split 25% /75% 59%/41%
Trips 1,946 131 (33 in / 98 out) 153 (90 in / 63 out)
Phase 1 Total Trips 2,634 182 (46 in / 136 out) 221 (133in/ 88 out)
Phase 2: Single-Family Detached Housing — X = 128 dwelling units
ITE Land Use 210 equation Ln(T)=0.92(X) + 2.68 Ln(T)=0.91(X) + 0.12 T=0.60(X) - 3.93
Peak hour in/out split 25% / 75% 63% / 37%
Trips 1,266 93 (23in/ 70 out) 125 (79 in / 46 out)
Phase 2: Strip Retail Plaza — X = 25,000 square feet
ITE Land Use 822 equation T=42.2(X) + 229.68 T=2.36(X) T=6.59(X)
Peak hour in/out split 60% / 40% 50% / 50%
Gross total trips 1,285 59 (35in/ 24 out) 165 (83 in / 82 out)
Less 10% internal + walk/bike -128 -6 (4 in/ 2 out) -16 (8 in / 8 out)
Net trips 1,157 53 (31in/ 22 out) 149 (75in, 74 out)
Combined net trips, both phases: 5,057 328 (101 in / 227 out) 494 (286 in / 208 out)

Source: Equations from ITE Trip Generation, 11" Edition.

3.2 TRIP DISTRIBUTION AND ASSIGNMENT

Trip distribution has been estimated for the streets surrounding the project site in percentages that add to
100%. Farther from the site, traffic eventually disperses in smaller percentages to/from other routes. Because
there is no new information regarding a future developer’s plan to connect Bell Avenue and/or the similar
connection in Phase 2 to the neighborhood to the west, no Clearwater traffic was assumed to use either such
connection. Trip distribution and large-scale assignment percentages are shown in Exhibit 11. These
percentages were assumed to be the same for both phases.

Phase 1 trips reflected as peak hour intersection turning movement volumes and selected daily link volumes
are shown in Exhibit 12, and the total volumes after Phase 1 implementation and occupancy are shown in
Exhibit 13. Similarly, new Phase 2 trips and total traffic are shown in Exhibits 14 and 15, respectively.

Note that the Shiloh median that blocks all left turns results in some differences in routing of in-out pairs. For
example, many residents leaving the site bound for the Shiloh/Monad intersection can turn right at the
Shiloh/Bell intersection, but when they return they must go north on Shiloh past Bell, then make a u-turn or left
turn at the Shiloh/Central roundabout.
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Exhibit 11. Trip Distribution Percentages for New Trips
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Clearwater Estates Subdivision

Traffic Accessibility Study (DRAFT)

Exhibit 12. Assignment of New Phase 1 Trips
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Clearwater Estates Subdivision Traffic Accessibility Study (DRAFT)

Exhibit 13. 2028 Total Traffic Volumes
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Clearwater Estates Subdivision

Exhibit 14. Assignment of New Phase 2 Trips

Traffic Accessibility Study (DRAFT)
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Clearwater Estates Subdivision

Traffic Accessibility Study (DRAFT)

Exhibit 15. 2031 Total Traffic Volumes
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Clearwater Estates Subdivision Traffic Accessibility Study (DRAFT)

4 INTERSECTION CAPACITY ANALYSIS

41 PHASE1

The peak hour intersection Level of Service (LOS) and delay results in 2028 with and without Phase 1 are
shown in Exhibit 15. Analysis software results are provided in Appendix B.

Exhibit 15. Projected 2028 Intersection LOS and Delay with and without Phase 1

Traffic LOS (delay, in seconds/vehicle)

Intersection Control 2028 Background With Phase 1
1. S. 48™ at Central AWSC B (10.6) B (10.8)
2. Shiloh at Broadwater Roundabout A( 6.9) A(7.1)
3. Shiloh at Central Roundabout C (16.2) C(21.4)
4. Shiloh at Bell TWSC* B (12.6) B (13.1)
5. Shiloh at Monad Roundabout B (11.6) B (12.0)
Central, West Access TWSC* - B (13.5)
Central, East Access TWSC* - B (14.0)
~ 1.S. 48" at Central AWSC C (16.1) C(17.4)
3 2. Shiloh at Broadwater Roundabout B (11.8) B (12.5)
i 3. Shiloh at Central Roundabout C (21.9) D (30.5)
© 4. Shiloh at Bell TWSC* B (13.0) B (13.6)
o 5. Shiloh at Monad Roundabout B (13.7) B (14.3)
= Central, West Access TWSC* - B (12.2)
o Central, East Access TWSC* - B (11.5)

* Worst lane group is Eastbound at Intersection 4 and Northbound at Intersections 6 and 7.

Both of the site accesses on Central and the Shiloh/Bell intersection would operate at LOS B in both 2028
peak hours. With respect to the peak hour LOS standard, Clearwater’'s Phase 1 traffic would only affect
Intersection 3, the Shiloh at Central roundabout, and only in the PM peak hour. In this case, delay would
increase beyond the LOS C/D threshold (25 seconds per vehicle) as a result of traffic generated by the
subdivision. The detailed analysis results indicate that the longest delays (around 1 minute per vehicle) and
queues (10 vehicles, at Synchro’s 95" percentile design level) would be for the westbound approach. Given
the limited range of mitigation options for this 2-lane roundabout and the projected LOS of D, testing of such
options was deferred to the Phase 2 scenario, for which operations analysis results are described next.

4.2 PHASE2

The peak hour intersection Level of Service (LOS) and delay results in 2031 with and without Phase 2 are
shown in Exhibit 16. Analysis software results are provided in Appendix B.
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Clearwater Estates Subdivision Traffic Accessibility Study (DRAFT)

Exhibit 16. Projected 2031 Intersection LOS and Delay with and without Phase 2

Traffic LOS (delay, in seconds/vehicle)

Intersection Control 2031 Background With Phase 2
1. S. 48™ at Central AWSC B (11.3) B (11.6)
2. Shiloh at Broadwater Roundabout A( 7.8) A( 8.3)
3. Shiloh at Central Roundabout D (25.6) F (52.5)
4. Shiloh at Bell TWSC* B (13.2) B (14.4)
5. Shiloh at Monad Roundabout B (13.7) B (14.8)
Central, West Access TWSC* - C (16.0)
Central, East Access TWSC* - C (17.0)
« 1.8. 48" at Central AWSC C (20.0) C (23.7)
3 2. Shiloh at Broadwater Roundabout C (15.9) C (20.6)
i 3. Shiloh at Central Roundabout E (40.0) F (95.7)
S 4. Shiloh at Bell TWSC* B (13.6) C (15.4)
o. 5. Shiloh at Monad Roundabout C (16.9) C (19.1)
E Central, West Access TWSC* - C (15.2)
Central, East Access TWSC* - B (13.8)

* Worst lane group is Eastbound at Intersection 4 and Northbound at Intersections 6 and 7.

As with 2028 conditions, all intersections and both new site accesses would operate within the City’s LOS
standard of C or better in both peak hours, with the exception of the Shiloh/Central roundabout. There, the
additional traffic generated by Clearwater Estates would degrade the already-substandard LOS in both peak
hours if no change is made to intersection capacity. In the context of examining intersection delays, it's
important to note that the relationship between volume and delay is not linear; intersections operating near, at,
or over capacity often have highly elastic delay responses to relatively small changes in volume.

To address future capacity deficiencies, the primary tool at roundabouts is the addition of a channelized right
turn bypass lane on the approach(es) with the highest right-turning volume. They require widening and would
lengthen pedestrian crossings, as with the addition of a turn lane at any intersection. Installing bypass lanes on
the northbound and westbound approaches—that is, to and from the west, where Central is a 4/5-lane
facility—would reduce projected PM peak hour average delay for the intersection by 25-30 seconds per
vehicle, but LOS would still be F. The AM peak hour LOS would be expected to improve considerably, yet also
still have higher delay than in the 2031 Background scenario. Bypass lanes are not logical for Central Avenue
to and from the east, where Central currently has only a 2-lane cross section. The applicant team encourages
the City to consider prioritizing, to the extent practicable, additional east-west connectivity between Shiloh and
48t with eventual functional extensions of Broadwater and/or Monad as additional land use changes occur
along those logical alignments.

The short-term projection of substandard operations at Shiloh/Central, even without traffic from this particular
subdivision, echoes similar findings for other major Shiloh roundabouts from recent studies. Some of this
current and expected congestion stems from the scarcity of east-west street network connections other than
the major arterials that are generally a mile apart. To that end, a secondary, “bigger-picture” part of the overall
solution could involve the westward extension of the east-west streets a half-mile north and south of Central
(Broadwater and Monad) to help relieve the traffic burden on Grand, Central, and King. Such extensions are
outside the scope of Clearwater’s mitigation analysis but still bear mentioning for general interest.

5 COST PARTICIPATION

The net new trips identified in this report are subject to examination under the City’s cost participation program
to the extent that they would travel through studied intersections. Critical traffic shares that drive cost
participation are subject to waiver if they fall below 2%, but project trips from both phases are considered
together when evaluating such a possibility. Right turns are not considered.

February 2025 20



Clearwater Estates Subdivision Traffic Accessibility Study (DRAFT)

Intersection 4 was excluded from cost participation calculations because (a) Bell Avenue has been designed
for local access only, which will keep volumes low, (b) Shiloh Road’s access management features are
considered permanent such that no traffic control changes are anticipated to be possible within the scope and
timeframe of this project, and (c) as a right-in/right-out intersection there are, in effect, no critical pairs.

Exhibit 17 shows the incremental intersection cost participation for the new trips associated with each of the
two project phases and the cost share calculation. As shown in the table, none of the four full-movement
intersections qualify for the “sub-2%” waiver.

Exhibit 17. Intersection Cost Participation by Phase

Phase 1 Phase 2
Intersection* AM PM Higher AM PM Higher Total
1. S. 48" at Central 09% 1.1% 1.1% 0.7% 1.2% 1.2% 2.3%
2. Shiloh at Broadwater 1.9% 2.3% 2.3% 1.9% 4.2% 4.2% 6.5%
3. Shiloh at Central 53% 6.3% 6.3% 4.1% 7.2% 7.2% 13.5%
5. Shiloh at Monad 1.2% 1.5% 1.5% 0.9% 1.8% 1.8% 3.3%
Total Participation: 11.2% 14.4% 25.6%
x $450,000 $50,400 $64,800 $115,200

For all intersections in both phases, the PM peak hour critical-pair traffic volume would exceed that of the AM
peak hour. The calculation summary shown here indicates that $50,400 is associated with Phase 1 traffic and
$64,800 is associated with Phase 2. The details of these cost participation calculations are provided in
Appendix C.

This concludes the Clearwater Subdivision TAS.
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Clearwater Estates Subdivision

Traffic Accessibility Study (DRAFT)

Appendix A: Original Raw Traffic Count Data for Intersections

Study Name Central and 48th

Start Date 8/8/2023
Start Time 7:30 AM
Type Road
Classification Totals
48th Street Central Avenue 48th Street Central Avenue
Southbound Westbound Northbound Eastbound
| Start Time [ Right [ Thru [ Left | U |[Right|[ Thru [ Left| U |Right| Thru[Left| U [Right| Thru|Left| U
7:00 AM
7:15 AM
7:30 AM 3 13 19 0 3 27 2 0 18 9 2 0 5 62 1 0
7:45 AM 3 26 21 0 3 24 5 0 9 10 1 0 12 48 1 0
8:00 AM 4 19 12 0 3 17 5 0 10 13 3 0 10 44 2 0
8:15 AM 2 15 13 0 3 14 5 0 8 14 0 0 6 31 4 0
8:30 AM
8:45 AM
4:00 PM
4:15 PM
4:30 PM
4:45 PM
5:00 PM 1 15 6 0 14 70 7 0 7 23 9 0 5 38 1 0
5:15 PM 3 19 12 0 17 60 12 0 5 30 19 0 5 40 2 0
5:30 PM 4 18 5 0 8 69 6 0 6 20 10 0 2 32 4 0
5:45 PM 5 14 8 0 10 60 5 0 1 23 9 0 2 31 2 0
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Clearwater Estates Subdivision

Traffic Accessibility Study (DRAFT)

Study Name Shiloh & Broadwater
Start Date 3/7/2024
Start Time 7:00 AM
Type Road
Classification Totals
Shiloh Road Broadwater Avenue Shiloh Road Eastbound Approach
Southbound Westbound Northbound Eastbound
| Start Time | Right | Thru [ Left| U |Right| Thru[Left]| U |Right| Thru|Left]| U |Right| Thru | Left| U
7:00 AM 0o 1M1 22 0 17 0 8 0 23 52 0 0 0 1 0 0
7:15 AM 0 147 52 0 21 0 25 0 35 102 0 6 0 3 0 0
7:30 AM 0 182 63 0 18 0 33 0 28 122 0 2 0 4 0 0
7:45 AM 0 170 34 0 23 0 39 0 38 140 0 4 0 4 0 0
8:00 AM 0 131 22 0 26 0 29 0 39 143 0 6 0 6 0 0
8:15 AM 0 139 21 0 24 0 36 0 32 130 0 6 0 4 0 0
8:30 AM 0 133 23 0 18 0 28 0 42 137 0 5 0 3 0 0
8:45 AM 0 150 49 0 18 0 28 0 34 124 0 3 0 4 0 0
4:00 PM 0 143 17 0 33 0 42 0 27 244 0 5 0 2 0 0
4:15 PM 0 151 25 0 20 0 46 0 36 226 0 2 0 0 1 0
4:30 PM 0 151 31 0 21 0 38 0 50 238 2 2 0 0 0 0
4:45 PM 0o 177 21 0 24 0 37 0 35 201 1 3 0 0 0 0
5:00 PM 0 169 23 0 40 0 56 0 56 281 0 8 0 3 0 0
5:15 PM 0 193 32 1 44 0 52 0 63 283 4 8 0 0 0 0
5:30 PM 0 179 35 1 20 0 43 0 57 202 1 1 0 0 0 0
5:45 PM 0 160 33 2 20 1 35 0 43 200 0 0 0 0 0 0
Study Name Shiloh & Central
Start Date 3/21/2024
Start Time 7:00 AM
Type Road
Classification Totals
Shiloh Road Central Avenue Shiloh Road Central Avenue
Southbound Westbound Northbound Eastbound
| Start Time |Right [ Thru|Left| U |[Right|Thru[Left]| U [Right|Thru|Left| U |[Right|Thru[Left] U
7:00 AM 6 74 22 0 7 13 15 0 19 66 9 1 19 51 15 0
7:15 AM 8 118 48 0 7 18 28 0 32 84 14 0 25 90 17 0
7:30 AM 16 128 69 1 18 25 29 0 41 9% 15 0 22 112 36 0
7:45 AM 17 135 67 0 26 19 34 0 36 130 19 0 20 91 42 0
8:00 AM 7 116 32 0 29 25 17 0 33 114 10 0 21 76 37 0
8:15 AM 15 135 31 1 12 29 19 0 27 127 9 0 22 41 38 0
8:30 AM 9 98 29 0 15 30 21 0 26 146 10 0 16 30 31 0
8:45 AM 10 102 31 1 20 22 24 0 17 119 20 0 22 40 30 0
4:00 PM 19 127 37 0 23 51 45 0 35 168 24 0 21 29 27 0
4:15 PM 20 100 34 0 35 41 58 0 26 156 45 0 20 39 25 0
4:30 PM 23 127 35 0 38 50 62 0 30 163 47 0 21 26 27 0
4:45 PM 19 153 33 0 41 45 49 0 26 174 41 0 15 36 23 0
5:00 PM 26 152 34 0 38 63 48 0 31 235 32 0 21 46 23 0
5:15 PM 24 154 43 0 35 67 35 0 35 233 35 0 26 26 28 0
5:30 PM 17 142 35 0 40 74 46 0 32 148 35 0 14 32 27 0
5:45 PM 21 148 30 0 31 46 41 0 32 162 26 0 24 22 30 0
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Clearwater Estates Subdivision

Traffic Accessibility Study (DRAFT)

Study Name Shiloh & Bell
Start Date 5/18/2023
Start Time 7:00 AM

Type Road
Classification Totals
Shiloh Road n/a Shiloh Road Bell Avenue
Southbound Westbound Northbound Eastbound
| Start Time |Right| Thru[Left| U [Right| Thru[Left| U |[Right|Thru|Left] U |Right| Thru|Left| U
7:00 AM 1 126 0 103 0 0 1 0 0
7:15 AM 0 186 0 111 0 0 2 0 0
7:30 AM 2 181 0 228 0 0 7 0 0
7:45 AM 2 239 0 213 0 0 7 0 0
8:00 AM 1 184 0 169 0 0 7 0 0
8:15 AM 3 233 0 167 0 0 1 0 0
8:30 AM 2 163 0 180 0 0 3 0 0
8:45 AM 6 174 0 169 0 0 5 0 0
4:00 PM 2 225 0 272 0 0 6 0 0
4:15 PM 4 224 0 262 0 0 3 0 0
4:30 PM 3 212 0 311 0 0 2 0 0
4:45 PM 5 212 0 307 0 0 7 0 0
5:00 PM 4 241 0 357 0 0 8 0 0
5:15 PM 5 243 0 324 0 0 4 0 0
5:30 PM 6 213 0 263 0 0 7 0 0
5:45 PM 6 219 0 254 0 0 2 0 0
Study Name Shiloh & Monad
Start Date 10/24/2023
Start Time 7:00 AM
Type Road
Classification Totals
Shiloh Road Monad Road Shiloh Road Monad Road
Southbound Westbound Northbound Eastbound
| Start Time |Right [ Thru[Left]| U [Right| Thru|Left| U |Right[Thru|Left]| U |Right| Thru|Left] U
7:00 AM 6 126 12 0 8 7 12 0 16 67 5 0 10 5 12 0
7:15 AM 12 129 36 0 11 9 15 0 22 113 1 0 13 3 25 0
7:30 AM 9 138 32 0 24 3 22 0 29 175 5 0 17 14 33 0
7:45 AM 16 215 49 0 29 8 21 0 21 190 8 0 12 7 36 0
8:00 AM 23 181 23 0 18 2 22 0 23 142 1 0 9 10 24 0
8:15 AM 26 128 38 0 22 7 17 0 17 123 3 0 2 1 34 0
8:30 AM 12 150 42 5 17 1 15 0 16 111 2 1 5 2 24 0
8:45 AM 10 135 20 0 20 5 9 0 14 109 1 0 10 3 16 0
4:00 PM 16 166 26 0 30 6 21 0 33 210 10 0 12 8 23 0
4:15 PM 15 162 23 0 25 10 20 0 30 203 7 0 6 15 23 0
4:30 PM 21 174 35 0 37 12 29 0 22 233 9 0 8 9 41 0
4:45 PM 18 154 27 1 29 8 32 0 28 236 18 0 6 0 35 0
5:00 PM 16 138 44 0 29 15 27 0 35 277 12 0 9 10 31 0
5:15 PM 30 160 25 0 38 6 25 0 40 266 16 0 11 9 20 0
5:30 PM 19 180 23 0 37 8 34 0 34 183 13 0 9 7 31 0
5:45 PM 24 156 28 0 37 10 16 0 25 176 13 0 11 12 21 0
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Clearwater Estates Subdivision Traffic Accessibility Study (DRAFT)

Appendix B: Intersection Analysis Software Output

Scenario sequence:

Existing

2028 Background
2028 Phase 1
2031 Background
2031 Phase 2
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HCM 7th AWSC

Clearwater Estates TAS

1: 48th & Central 02/25/2025
Intersection

Intersection Delay, s/veh 9.6

Intersection LOS A

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

Traffic Vol, veh/h 8 190 34 18 84 12 6 48 47 66 75 12
Future Vol, veh/h 8 190 34 18 84 12 6 48 47 66 75 12
Peak Hour Factor 089 08 08 08 08 08 08 089 08 08 089 089
Heavy Vehicles, % 2 2 2 5 5 5 5 5 5 1 1 1
Mvmt Flow 9 213 38 20 94 13 7 54 53 74 84 13
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay, s/veh 10.2 9.1 8.9 9.7

HCM LOS B A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 6% 3% 16%  43%

Vol Thru, % 48% 82% T4%  49%

Vol Right, % 47%  15% 1% 8%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 101 232 114 153

LT Vol 6 8 18 66

Through Vol 48 190 84 75

RT Vol 47 34 12 12

Lane Flow Rate 113 261 128 172

Geometry Grp 1 1 1 1

Degree of Util (X) 0.154 0.342 0177 0.24

Departure Headway (Hd) 4882 4722 4983 5.033

Convergence, Y/N Yes Yes Yes Yes

Cap 727 756 713 708

Service Time 2959 2783 3.056 3.104

HCM Lane V/C Ratio 0.155 0.345 018 0.243

HCM Control Delay, s/veh 89 102 9.1 9.7

HCM Lane LOS A B A A

HCM 95th-tile Q 05 1.5 0.6 0.9

Existing AM
406 Traffic

Synchro 12 Report



HCM 7th Roundabout

Clearwater Estates TAS

2: Shiloh & Broadwater 02/24/2025
Intersection

Intersection Delay, s/veh 6.0

Intersection LOS A

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 19 241 728 803
Demand Flow Rate, veh/h 19 243 742 811
Vehicles Circulating, veh/h 957 594 168 165
Vehicles Exiting, veh/h 19 316 808 672
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 3.1 6.1 5.9 6.1
Approach LOS A A A A
Lane Left Right Left Right Left Right Left Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 1.000 0.000 0.601 0.399 0470 0.530 0470 0.530
Follow-Up Headway, s 1.000 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 3600 1420 1350 1420 1420 1420 1420 1420
B (Slope) 1.151e-38.501e-4 9.199%-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 19 0 146 97 349 393 381 430
Cap Entry Lane, veh/h 1196 629 782 857 1219 1219 1222 1222
Entry HV Adj Factor 1.000  1.000 0.993  0.990 0.980 0.981 0.991 0.990
Flow Entry, veh/h 19 0 145 96 342 386 378 426
Cap Entry, veh/h 1196 629 776 848 1194 1196 1211 1210
VIC Ratio 0.016  0.000 0.187 0.113 0.286 0.322 0.312 0.352
Control Delay, s/veh 3.1 5.7 6.6 54 5.7 6.0 5.9 6.3
LOS A A A A A A A A
95th %tile Queue, veh 0 0 1 0 1 1 1 2

Existing AM
406 Traffic

Synchro 12 Report



HCM 7th Roundabout

Clearwater Estates TAS

3: Shiloh & Central 02/24/2025
Intersection

Intersection Delay, s/veh 11.2

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 620 310 730 857
Demand Flow Rate, veh/h 632 319 753 866
Vehicles Circulating, veh/h 917 768 762 282
Vehicles Exiting, veh/h 231 747 787 805
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 14.6 7.9 13.7 7.6
Approach LOS B A B A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT TR LT TR LT TR LT TR
Assumed Moves LT TR LT TR LT TR LT TR
RT Channelized

Lane Util 0470 0.530 0.470 0.530 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2.667 2.535 2667 2535
Critical Headway, s 4645 4.328 4645 4.328 4645 4.328 4645 4.328
A (Intercept) 1350 1420 1350 1420 1350 1420 1350 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.199e-48.501e-4 9.199e-48.501e-4
Entry Flow, veh/h 297 335 150 169 354 399 407 459
Cap Entry Lane, veh/h 581 651 666 739 670 743 1041 1117
Entry HV Adj Factor 0.981 0.981 0971 0.972 0970 0.970 0.990 0.990
Flow Entry, veh/h 291 329 146 164 343 387 403 454
Cap Entry, veh/h 570 639 647 718 649 721 1031 1106
VIC Ratio 0511 0514 0225 0.229 0.529 0.537 0.391 0.411
Control Delay, s/veh 15.3 14.0 8.3 7.6 14.2 13.3 7.7 7.6
LOS © B A A B B A A
95th %tile Queue, veh 3 3 1 1 3 3 2 2

Existing AM
406 Traffic

Synchro 12 Report



HCM 7th TWSC Clearwater Estates TAS

4: Shiloh & Bell 02/25/2025
Intersection
Int Delay, s/veh 0.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations if 4+ 4B
Traffic Vol, veh/h 0 2 0 750 807 7
Future Vol, veh/h 0 21 0 750 807 7
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 8 89 89
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 0 24 0 843 907 8
Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 457 - 0 - 0
Stage 1 - - - - - -
Stage 2 - - - - - -
Critical Hdwy - 69 - - - -

Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - 2 - -

Follow-up Hdwy - 33 - - - -

Pot Cap-1 Maneuver 0 556 0 - - -
Stage 1 0 - 0 - - -
Stage 2 0 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 556 - - - -

Mov Cap-2 Maneuver - - - - - -
Stage 1 - - - - - -
Stage 2 - - - - - -

Approach EB NB SB

HCM Ctrl Dy, siv 11.76 0 0

HCM LOS B

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 556 -

HCM Lane V/C Ratio - 0.042 -

HCM Ctrl Dly (s/v) - 118 -

HCM Lane LOS - B -

HCM 95th %tile Q(veh) - 041 -

Existing AM Synchro 12 Report

406 Traffic



HCM 7th Roundabout

Clearwater Estates TAS

5: Shiloh & Monad 02/24/2025
Intersection

Intersection Delay, s/veh 9.0

Intersection LOS A

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 251 241 924 1100
Demand Flow Rate, veh/h 259 248 933 1111
Vehicles Circulating, veh/h 1119 985 386 151
Vehicles Exiting, veh/h 143 334 992 1082
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 13.9 9.3 9.2 7.6
Approach LOS B A A A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 0.795 0.205 0.520 0.480 0471 0.529 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 206 53 129 119 439 494 522 589
Cap Entry Lane, veh/h 482 549 545 615 999 999 1238 1238
Entry HV Adj Factor 0970 0.962 0971  0.975 0.989 0.991 0.990 0.990
Flow Entry, veh/h 200 51 125 116 434 490 517 583
Cap Entry, veh/h 468 528 529 599 989 991 1226 1225
VIC Ratio 0427 0.097 0236 0.194 0439 0.494 0422 0476
Control Delay, s/veh 15.5 8.0 10.1 8.4 8.7 9.6 7.2 8.0
LOS © A B A A A A A
95th %tile Queue, veh 2 0 1 1 2 3 2 3

Existing AM
406 Traffic

Synchro 12 Report



HCM 7th AWSC

Clearwater Estates TAS

1: 48th & Central 02/25/2025
Intersection

Intersection Delay, s/veh 12.7

Intersection LOS B

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

Traffic Vol, veh/h 9 145 15 31 266 51 49 99 20 32 67 13
Future Vol, veh/h 9 145 15 31 266 51 49 99 20 32 67 13
Peak Hour Factor 086 08 08 08 08 08 08 08 08 08 086 0.86
Heavy Vehicles, % 2 2 2 1 1 1 0 0 0 0 0 0
Mvmt Flow 10 169 17 36 309 59 57 115 23 37 78 15
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay, s/veh 10.8 14.9 11.3 10.5

HCM LOS B B B B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 29% 5% 9%  29%

Vol Thru, % 59% 86% 76%  60%

Vol Right, % 12% 9%  15%  12%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 168 169 348 112

LT Vol 49 9 31 32

Through Vol 99 145 266 67

RT Vol 20 15 51 13

Lane Flow Rate 195 197 405 130

Geometry Grp 1 1 1 1

Degree of Util (X) 031 0298 0575 0.212

Departure Headway (Hd) 5721 5465 5118 5.852

Convergence, Y/N Yes Yes Yes Yes

Cap 627 656 704 611

Service Time 3.772 3515 3159 3.907

HCM Lane V/C Ratio 0.311 03 0575 0.213

HCM Control Delay, s/veh 11.3 10.8 14.9 10.5

HCM Lane LOS B B B B

HCM 95th-tile Q 1.3 1.2 3.7 0.8

Existing PM
406 Traffic

Synchro 12 Report



HCM 7th Roundabout

Clearwater Estates TAS

2: Shiloh & Broadwater 02/24/2025
Intersection

Intersection Delay, s/veh 9.1

Intersection LOS

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 3 360 1370 946
Demand Flow Rate, veh/h 3 360 1370 955
Vehicles Circulating, veh/h 1169 1130 133 244
Vehicles Exiting, veh/h 30 373 1039 1246
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 7.9 13.6 9.0 7.6
Approach LOS A B A A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 1.000 0.000 0.594  0.406 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 3 0 214 146 644 726 449 506
Cap Entry Lane, veh/h 461 526 477 543 1258 1258 1137 1137
Entry HV Adj Factor 1.000 1.000 1.000  1.000 1.000 1.000 0.990 0.991
Flow Entry, veh/h 3 0 214 146 644 726 445 501
Cap Entry, veh/h 461 526 477 543 1258 1258 1126 1127
VIC Ratio 0.007 0.000 0448 0.269 0512 0.577 0.395 0.445
Control Delay, s/veh 7.9 6.8 158 104 8.4 9.6 7.2 8.0
LOS A A © B A A A A
95th %tile Queue, veh 0 0 2 1 3 4 2 2

Existing PM
406 Traffic

Synchro 12 Report



HCM 7th Roundabout

Clearwater Estates TAS

3: Shiloh & Central 02/24/2025
Intersection

Intersection Delay, s/veh 13.6

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 339 607 1152 877
Demand Flow Rate, veh/h 339 607 1152 886
Vehicles Circulating, veh/h 993 1130 408 611
Vehicles Exiting, veh/h 504 430 924 1126
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 10.3 19.9 12.1 12.6
Approach LOS B C B B
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT TR LT TR LT TR LT TR
Assumed Moves LT TR LT TR LT TR LT TR
RT Channelized

Lane Util 0469 0.531 0470 0.530 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2.667 2.535 2.667 2.535
Critical Headway, s 4645 4.328 4645 4.328 4645 4.328 4645 4.328
A (Intercept) 1350 1420 1350 1420 1350 1420 1350 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.199e-48.501e-4 9.199e-48.501e-4
Entry Flow, veh/h 159 180 285 322 541 611 416 470
Cap Entry Lane, veh/h 541 611 477 543 927 1004 769 845
Entry HV Adj Factor 1.002  0.998 1.001  0.999 1.001  0.999 0.991 0.989
Flow Entry, veh/h 159 180 285 322 541 611 412 465
Cap Entry, veh/h 543 609 478 543 928 1003 762 835
VIC Ratio 0.294 0.295 0.597 0.593 0.583 0.609 0.541 0.556
Control Delay, s/veh 10.8 9.8 211 18.8 12.1 12.0 12.8 12.4
LOS B A © © B B B B
95th %tile Queue, veh 1 1 4 4 4 4 3 3

Existing PM
406 Traffic

Synchro 12 Report



HCM 7th TWSC Clearwater Estates TAS

4: Shiloh & Bell 02/25/2025
Intersection
Int Delay, s/veh 0.1
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations if 4+ 4B
Traffic Vol, veh/h 0 21 0 1254 876 17
Future Vol, veh/h 0 21 0 1254 876 17
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 9
Heavy Vehicles, % 0 0 0 0 2 2
Mvmt Flow 0 23 0 1363 952 18
Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 485 - 0 - 0
Stage 1 - - - - - -
Stage 2 - - - - - -
Critical Hdwy - 69 - - - -

Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - 2 - -

Follow-up Hdwy - 33 - - - -

Pot Cap-1 Maneuver 0 533 0 - - -
Stage 1 0 - 0 - - -
Stage 2 0 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 533 - - - -

Mov Cap-2 Maneuver - - - - - -
Stage 1 - - - - - -
Stage 2 - - - - - -

Approach EB NB SB

HCM Ctrl Dy, siv 12.05 0 0

HCM LOS B

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 533 -

HCM Lane V/C Ratio - 0.043 -

HCM Ctrl Dly (s/v) - 124 -

HCM Lane LOS - B -

HCM 95th %tile Q(veh) - 041 -

Existing PM Synchro 12 Report

406 Traffic



HCM 7th Roundabout

Clearwater Estates TAS

5: Shiloh & Monad 02/24/2025
Intersection

Intersection Delay, s/veh 10.0

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 201 305 1263 893
Demand Flow Rate, veh/h 206 305 1263 902
Vehicles Circulating, veh/h 931 1268 310 222
Vehicles Exiting, veh/h 193 305 827 1351
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 9.8 14.1 11.1 7.1
Approach LOS A B B A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 0.820 0.180 0.538 0.462 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 169 37 164 141 594 669 424 478
Cap Entry Lane, veh/h 573 644 420 483 1071 1071 1160 1160
Entry HV Adj Factor 0979 0.973 1.000  1.000 0.999 1.001 0.990 0.991
Flow Entry, veh/h 165 36 164 141 594 669 420 473
Cap Entry, veh/h 561 626 420 483 1070 1072 1149 1149
VIC Ratio 0.295 0.057 0.390 0.292 0.555 0.625 0.365 0.412
Control Delay, s/veh 10.6 6.4 15.9 11.9 10.2 11.9 6.8 74
LOS B A © B B B A A
95th %tile Queue, veh 1 0 2 1 4 5 2 2

Existing PM
406 Traffic

Synchro 12 Report



HCM 7th AWSC

Clearwater Estates TAS

1: 48th & Central 02/25/2025
Intersection

Intersection Delay, s/veh 10.6

Intersection LOS B

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

Traffic Vol, veh/h 9 220 39 21 97 14 7 56 54 77 87 14
Future Vol, veh/h 9 220 39 21 97 14 7 56 54 77 87 14
Peak Hour Factor 089 08 08 08 08 08 08 089 08 08 089 089
Heavy Vehicles, % 2 2 2 5 5 5 5 5 5 1 1 1
Mvmt Flow 10 247 44 24 109 16 8 63 61 87 98 16
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay, s/veh 11.6 9.8 95 10.6

HCM LOS B A A B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 6% 3% 16%  43%

Vol Thru, % 48% 82% 73%  49%

Vol Right, % 46% 15% 1% 8%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 117 268 132 178

LT Vol 7 9 21 77

Through Vol 56 220 97 87

RT Vol 54 39 14 14

Lane Flow Rate 131 301 148 200

Geometry Grp 1 1 1 1

Degree of Util (X) 0.191 0419 0.218 0.297

Departure Headway (Hd) 5224  5.01 53 534

Convergence, Y/N Yes Yes Yes Yes

Cap 686 723 678 674

Service Time 3259 301 3332 3371

HCM Lane V/C Ratio 0.191 0416 0.218 0.297

HCM Control Delay, s/veh 95 116 9.8 10.6

HCM Lane LOS A B A B

HCM 95th-tile Q 0.7 2.1 0.8 1.2

2028 Background AM

406 Traffic

Synchro 12 Report



HCM 7th Roundabout

Clearwater Estates TAS

2: Shiloh & Broadwater 02/24/2025
Intersection

Intersection Delay, s/veh 6.9

Intersection LOS A

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 22 279 843 931
Demand Flow Rate, veh/h 22 282 859 941
Vehicles Circulating, veh/h 1111 688 195 192
Vehicles Exiting, veh/h 22 366 938 778
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 8.0 7.1 6.6 7.0
Approach LOS A A A A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 1.000 0.000 0.603 0.397 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 22 0 170 112 404 455 442 499
Cap Entry Lane, veh/h 486 552 717 791 1189 1189 1192 1192
Entry HV Adj Factor 1.000 1.000 0.988 0.991 0.981 0.982 0.990 0.989
Flow Entry, veh/h 22 0 168 111 396 447 438 494
Cap Entry, veh/h 486 552 708 784 1166 1168 1181 1180
VIC Ratio 0.045 0.000 0.237 0.142 0.340 0.383 0.371 0418
Control Delay, s/veh 8.0 6.5 7.8 6.1 6.4 6.9 6.7 7.3
LOS A A A A A A A A
95th %tile Queue, veh 0 0 1 0 2 2 2 2

2028 Background AM

406 Traffic

Synchro 12 Report



HCM 7th Roundabout

Clearwater Estates TAS

3: Shiloh & Central 02/24/2025
Intersection

Intersection Delay, s/veh 16.2

Intersection LOS C

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 719 363 847 992
Demand Flow Rate, veh/h 733 374 872 1003
Vehicles Circulating, veh/h 1063 890 883 331
Vehicles Exiting, veh/h 271 865 913 933
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 23.2 9.8 211 9.2
Approach LOS C A C A
Lane Left Right Left Right Left Right Left Right
Designated Moves LT TR LT TR LT TR LT TR
Assumed Moves LT TR LT TR LT TR LT TR
RT Channelized

Lane Util 0471 0.529 0471 0.529 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2667 2535 2667 2535
Critical Headway, s 4645 4.328 4645 4.328 4645 4.328 4645 4.328
A (Intercept) 1350 1420 1350 1420 1350 1420 1350 1420
B (Slope) 9.199%-48.501e-4 9.199%-48.501e-4 9.199%-48.501e-4 9.199%-48.501e-4
Entry Flow, veh/h 345 388 176 198 410 462 471 532
Cap Entry Lane, veh/h 508 575 595 666 599 670 996 1072
Entry HV Adj Factor 0979 0.982 0970 0.972 0971 0.972 0.990 0.989
Flow Entry, veh/h 338 381 171 193 398 449 466 526
Cap Entry, veh/h 497 565 577 648 582 651 986 1060
VIC Ratio 0.680 0.674 0296 0.297 0.684 0.689 0473 0.496
Control Delay, s/veh 246 219 10.3 9.4 220 203 9.3 9.2
LOS C C B A © © A A
95th %tile Queue, veh 5 5 1 1 5 5 3 3

2028 Background AM

406 Traffic

Synchro 12 Report



HCM 7th TWSC Clearwater Estates TAS

4: Shiloh & Bell 02/25/2025
Intersection
Int Delay, s/veh 0.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations if 4+ 4B
Traffic Vol, veh/h 0 24 0 870 936 8
Future Vol, veh/h 0 24 0 870 936 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 8 89 89
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 0 27 0 978 1052 9
Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 530 - 0 - 0
Stage 1 - - - - - -
Stage 2 - - - - - -
Critical Hdwy - 69 - - - -

Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - 2 - -

Follow-up Hdwy - 33 - - - -

Pot Cap-1 Maneuver 0 498 0 - - -
Stage 1 0 - 0 - - -
Stage 2 0 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 498 - - - -

Mov Cap-2 Maneuver - - - - - -
Stage 1 - - - - - -
Stage 2 - - - - - -

Approach EB NB SB

HCM Ctrl Dy, siv 12.63 0 0

HCM LOS B

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 498 - -

HCM Lane V/C Ratio - 0.054 -

HCM Ctrl Dly (s/v) - 126 -

HCM Lane LOS - B -

HCM 95th %tile Q(veh) - 02 -

2028 Background AM Synchro 12 Report

406 Traffic



HCM 7th Roundabout

Clearwater Estates TAS

5: Shiloh & Monad 02/24/2025
Intersection

Intersection Delay, s/veh 11.6

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 291 281 1072 1274
Demand Flow Rate, veh/h 300 290 1082 1287
Vehicles Circulating, veh/h 1301 1142 446 178
Vehicles Exiting, veh/h 164 386 1155 1254
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 211 11.9 11.8 9.1
Approach LOS C B B A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 0.793  0.207 0.524 0.476 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 238 62 152 138 509 573 605 682
Cap Entry Lane, veh/h 408 470 472 538 946 946 1208 1208
Entry HV Adj Factor 0.969 0.968 0.968 0.971 0.990 0.991 0.990 0.990
Flow Entry, veh/h 231 60 147 134 504 568 599 675
Cap Entry, veh/h 395 455 457 522 937 938 1196 1196
VIC Ratio 0.583 0.132 0.322 0.257 0.538 0.606 0.501 0.565
Control Delay, s/veh 24.0 9.8 132 105 109 126 8.5 9.7
LOS © A B B B B A A
95th %tile Queue, veh 4 0 1 1 3 4 3 4

2028 Background AM

406 Traffic

Synchro 12 Report



HCM 7th AWSC

Clearwater Estates TAS

1: 48th & Central 02/25/2025
Intersection

Intersection Delay, s/veh 16.1

Intersection LOS C

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

Traffic Vol, veh/h 10 168 17 36 308 59 57 115 23 37 78 15
Future Vol, veh/h 10 168 17 36 308 59 57 115 23 37 78 15
Peak Hour Factor 086 08 08 08 08 08 08 08 08 08 086 0.86
Heavy Vehicles, % 2 2 2 1 1 1 0 0 0 0 0 0
Mvmt Flow 12 195 20 42 358 69 66 134 27 43 91 17
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay, s/veh 12.5 20.6 13.1 11.8

HCM LOS B © B B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 29% 5% 9%  28%

Vol Thru, % 59% 86% 76%  60%

Vol Right, % 12% 9%  15%  12%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 195 195 403 130

LT Vol 57 10 36 37

Through Vol 115 168 308 78

RT Vol 23 17 59 15

Lane Flow Rate 227 227 469 151

Geometry Grp 1 1 1 1

Degree of Util (X) 0.386 0.376 0.706  0.269

Departure Headway (Hd) 6.244 5964 5425 6.413

Convergence, Y/N Yes Yes Yes Yes

Cap 580 608 661 562

Service Time 4244 3964 3516 4.427

HCM Lane V/C Ratio 0391 0373 071 0.269

HCM Control Delay, s/veh 13.1 125 206 118

HCM Lane LOS B B © B

HCM 95th-tile Q 1.8 1.7 5.8 1.1

2028 Background PM

406 Traffic

Synchro 12 Report



HCM 7th Roundabout

Clearwater Estates TAS

2: Shiloh & Broadwater 02/25/2025
Intersection

Intersection Delay, s/veh 11.8

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 3 417 1588 1096
Demand Flow Rate, veh/h 3 417 1588 1106
Vehicles Circulating, veh/h 1354 1310 153 282
Vehicles Exiting, veh/h 34 431 1204 1445
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 94 20.5 11.3 9.2
Approach LOS A C B A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 1.000 0.000 0.595 0.405 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 3 0 248 169 746 842 520 586
Cap Entry Lane, veh/h 388 449 405 466 1236 1236 1099 1099
Entry HV Adj Factor 1.000 1.000 1.000  1.000 1.000 1.000 0.990 0.991
Flow Entry, veh/h 3 0 248 169 746 842 515 581
Cap Entry, veh/h 388 449 405 466 1236 1235 1088 1089
VIC Ratio 0.008 0.000 0613 0.362 0.604 0.681 0473 0.533
Control Delay, s/veh 94 8.0 25.1 13.9 103 123 8.6 9.7
LOS A A D B B B A A
95th %tile Queue, veh 0 0 4 2 4 6 3 3

2028 Background PM

406 Traffic

Synchro 12 Report



HCM 7th Roundabout

Clearwater Estates TAS

3: Shiloh & Central 02/25/2025
Intersection

Intersection Delay, s/veh 21.9

Intersection LOS C

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 393 705 1335 1017
Demand Flow Rate, veh/h 393 705 1335 1027
Vehicles Circulating, veh/h 1152 1309 473 708
Vehicles Exiting, veh/h 583 499 1072 1306
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 13.7 39.1 17.6 18.7
Approach LOS B E C C
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT TR LT TR LT TR LT TR
Assumed Moves LT TR LT TR LT TR LT TR
RT Channelized

Lane Util 0471 0.529 0470 0.530 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2.667 2.535 2.667 2.535
Critical Headway, s 4645 4.328 4645 4.328 4645 4.328 4645 4.328
A (Intercept) 1350 1420 1350 1420 1350 1420 1350 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.199e-48.501e-4 9.199e-48.501e-4
Entry Flow, veh/h 185 208 331 374 627 708 483 544
Cap Entry Lane, veh/h 468 533 405 467 874 950 704 778
Entry HV Adj Factor 0.998 1.001 1.001  0.999 1.001  0.999 0.989 0.991
Flow Entry, veh/h 185 208 331 374 627 708 478 539
Cap Entry, veh/h 467 534 405 466 874 949 696 771
VIC Ratio 0.395 0.390 0.817 0.801 0.718 0.745 0.686 0.699
Control Delay, s/veh 146 129 423 362 174 177 19.1 18.3
LOS B B E E © © C C
95th %tile Queue, veh 2 2 7 7 6 7 5 6

2028 Background PM

406 Traffic

Synchro 12 Report



HCM 7th TWSC Clearwater Estates TAS

4: Shiloh & Bell 02/25/2025
Intersection
Int Delay, s/veh 0.1
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations if 4+ 4B
Traffic Vol, veh/h 0 24 0 1454 1016 20
Future Vol, veh/h 0 24 0 1454 1016 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 9
Heavy Vehicles, % 0 0 0 0 2 2
Mvmt Flow 0 26 0 1580 1104 22
Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 563 - 0 - 0
Stage 1 - - - - - -
Stage 2 - - - - - -
Critical Hdwy - 69 - - - -

Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - 2 - -

Follow-up Hdwy - 33 - - - -

Pot Cap-1 Maneuver 0 475 0 - - -
Stage 1 0 - 0 - - -
Stage 2 0 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 475 - - - -

Mov Cap-2 Maneuver - - - - - -
Stage 1 - - - - - -
Stage 2 - - - - - -

Approach EB NB SB

HCM Ctrl Dly, siv 13.03 0 0

HCM LOS B

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 475 - -

HCM Lane V/C Ratio - 0.055 -

HCM Ctrl Dly (s/v) - 13 -

HCM Lane LOS - B -

HCM 95th %tile Q(veh) - 02 -

2028 Background PM Synchro 12 Report

406 Traffic



HCM 7th Roundabout

Clearwater Estates TAS

5: Shiloh & Monad 02/25/2025
Intersection

Intersection Delay, s/veh 13.7

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 234 354 1465 1036
Demand Flow Rate, veh/h 239 354 1465 1047
Vehicles Circulating, veh/h 1080 1470 361 257
Vehicles Exiting, veh/h 224 356 958 1567
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 12.8 21.0 15.8 8.4
Approach LOS B C C A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 0.820 0.180 0.537 0.463 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 196 43 190 164 689 776 492 555
Cap Entry Lane, veh/h 500 567 349 407 1022 1022 1124 1124
Entry HV Adj Factor 0.981 0.977 1.000 1.000 0.999 1.001 0.990 0.990
Flow Entry, veh/h 192 42 190 164 689 776 487 549
Cap Entry, veh/h 490 554 349 407 1022 1023 1113 1112
VIC Ratio 0.392 0.076 0.544 0.403 0.674 0.759 0438 0.494
Control Delay, s/veh 14.0 74 247  16.7 138 174 7.9 8.8
LOS B A © © B © A A
95th %tile Queue, veh 2 0 3 2 5 8 2 3

2028 Background PM

406 Traffic

Synchro 12 Report



HCM 7th AWSC

Clearwater Estates TAS

1: 48th & Central 02/25/2025
Intersection

Intersection Delay, s/veh 10.8

Intersection LOS B

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

Traffic Vol, veh/h 9 223 39 23 107 15 7 56 55 78 87 14
Future Vol, veh/h 9 223 39 23 107 15 7 56 55 78 87 14
Peak Hour Factor 089 08 08 08 08 08 08 089 08 08 089 089
Heavy Vehicles, % 2 2 2 5 5 5 5 5 5 1 1 1
Mvmt Flow 10 251 44 26 120 17 8 63 62 88 98 16
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay, s/veh 11.8 10.1 9.6 10.8

HCM LOS B B A B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 6% 3% 16%  44%

Vol Thru, % 47%  82% T4%  49%

Vol Right, % 47%  14%  10% 8%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 118 271 145 179

LT Vol 7 9 23 78

Through Vol 56 223 107 87

RT Vol 55 39 15 14

Lane Flow Rate 133 304 163 201

Geometry Grp 1 1 1 1

Degree of Util (X) 0195 0427 0241 0.302

Departure Headway (Hd) 5284 5054 5325 54

Convergence, Y/N Yes Yes Yes Yes

Cap 679 716 674 666

Service Time 3.322 3.054 3361 3435

HCM Lane V/C Ratio 0.196 0425 0.242 0.302

HCM Control Delay, s/veh 9.6 11.8 10.1 10.8

HCM Lane LOS A B B B

HCM 95th-tile Q 0.7 2.1 0.9 1.3

2028 Phase 1 AM
406 Traffic

Synchro 12 Report



HCM 7th Roundabout

Clearwater Estates TAS

2: Shiloh & Broadwater 02/25/2025
Intersection

Intersection Delay, s/veh 71

Intersection LOS

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 22 281 895 945
Demand Flow Rate, veh/h 22 284 913 955
Vehicles Circulating, veh/h 1127 733 195 194
Vehicles Exiting, veh/h 22 375 954 823
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 8.1 7.5 6.9 71
Approach LOS A A A A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 1.000 0.000 0.606 0.394 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199%-48.501e-4 9.199%-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 22 0 172 112 429 484 449 506
Cap Entry Lane, veh/h 479 545 688 762 1189 1189 1190 1190
Entry HV Adj Factor 1.000  1.000 0.988 0.991 0.981 0.980 0.989 0.990
Flow Entry, veh/h 22 0 170 111 421 474 444 501
Cap Entry, veh/h 479 545 680 755 1166 1166 1178 1178
VIC Ratio 0.046 0.000 0.250 0.147 0.361 0.407 0.377 0.425
Control Delay, s/veh 8.1 6.6 8.3 6.3 6.6 7.2 6.8 74
LOS A A A A A A A A
95th %tile Queue, veh 0 0 1 1 2 2 2 2

2028 Phase 1 AM
406 Traffic

Synchro 12 Report



HCM 7th Roundabout

Clearwater Estates TAS

3: Shiloh & Central 02/25/2025
Intersection

Intersection Delay, s/veh 214

Intersection LOS C

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 846 377 861 1007
Demand Flow Rate, veh/h 863 388 886 1018
Vehicles Circulating, veh/h 1075 959 986 359
Vehicles Exiting, veh/h 302 913 952 988
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 33.5 10.9 28.0 9.7
Approach LOS D B D A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT TR LT TR LT TR LT TR
Assumed Moves LT TR LT TR LT TR LT TR
RT Channelized

Lane Util 0470 0.530 0.469 0.531 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2667 2535 2667 2535
Critical Headway, s 4645 4.328 4645 4.328 4645 4.328 4645 4.328
A (Intercept) 1350 1420 1350 1420 1350 1420 1350 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.199e-48.501e-4 9.199e-48.501e-4
Entry Flow, veh/h 406 457 182 206 416 470 478 540
Cap Entry Lane, veh/h 502 569 559 628 545 614 970 1047
Entry HV Adj Factor 0.979 0.981 0974 0.970 0973 0.97 0.990 0.989
Flow Entry, veh/h 398 448 177 200 405 456 473 534
Cap Entry, veh/h 492 559 544 610 530 596 961 1035
VIC Ratio 0.809 0.803 0.326 0.328 0.763  0.765 0493 0.516
Control Delay, s/veh 355 316 114 104 292 268 9.8 9.7
LOS E D B B D D A A
95th %tile Queue, veh 8 8 1 1 7 7 3 3

2028 Phase 1 AM
406 Traffic

Synchro 12 Report



HCM 7th TWSC

Clearwater Estates TAS

4: Shiloh & Bell 02/25/2025

Intersection

Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations if 4+ 4B

Traffic Vol, veh/h 0 35 0 881 959 22

Future Vol, veh/h 0 35 0 881 959 22

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - -

Veh in Median Storage, # 0 - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 89 89 89 8 89 89

Heavy Vehicles, % 0 0 4 4 2 2

Mvmt Flow 0 39 0 990 1078 25

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 551 - 0 - 0
Stage 1 - - - -
Stage 2 - - - -

Critical Hdwy - 69 - -

Critical Hdwy Stg 1 - - - -

Critical Hdwy Stg 2 - - - -

Follow-up Hdwy - 33 - -

Pot Cap-1 Maneuver 0 483 0 - -
Stage 1 0 - 0 - -
Stage 2 0 - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver - 483 - -

Mov Cap-2 Maneuver - - -
Stage 1 - - - -
Stage 2 - - - -

Approach EB NB SB

HCM Ctrl Dy, siv 13.11 0 0

HCM LOS B

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 483 -

HCM Lane V/C Ratio - 0.081

HCM Ctrl Dly (s/v) - 131 -

HCM Lane LOS - B -

HCM 95th %tile Q(veh) - 03 -

2028 Phase 1 AM
406 Traffic

Synchro 12 Report



HCM 7th Roundabout

Clearwater Estates TAS

5: Shiloh & Monad 02/25/2025
Intersection

Intersection Delay, s/veh 12.0

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 291 284 1083 1316
Demand Flow Rate, veh/h 300 293 1093 1329
Vehicles Circulating, veh/h 1343 1153 455 178
Vehicles Exiting, veh/h 164 395 1188 1268
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 22.8 12.1 12.1 94
Approach LOS C B B A
Lane Left Right Left Right Left Right Left Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 0.793  0.207 0.519 0.481 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199%-48.501e-4 9.199%-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 238 62 152 141 514 579 625 704
Cap Entry Lane, veh/h 392 453 467 533 939 939 1208 1208
Entry HV Adj Factor 0.969 0.968 0.968 0.972 0.990 0.991 0.990 0.991
Flow Entry, veh/h 231 60 147 137 509 574 619 698
Cap Entry, veh/h 380 439 452 518 929 930 1195 1197
VIC Ratio 0.606 0.137 0.325 0.265 0.548 0.617 0.518 0.583
Control Delay, s/veh 26.1 10.2 134 108 1.2 130 88 100
LOS D B B B B B A B
95th %tile Queue, veh 4 0 1 1 3 4 3 4

2028 Phase 1 AM
406 Traffic

Synchro 12 Report



HCM 7th TWSC
6: West Access & Central

Clearwater Estates TAS

02/25/2025

Intersection
Int Delay, s/veh 0.9
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 4 %
Traffic Vol, veh/h 499 1 8 188 10 33
Future Vol, veh/h 499 1 8 18 10 33
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 8 89 89
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 561 1 9 211 11 3
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 562 0 790 561
Stage 1 - - - - 561 -
Stage 2 - - - - 229 -
Critical Hdwy - - 412 - 642 6.22
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 2.218 - 3518 3.318
Pot Cap-1 Maneuver - - 1010 - 359 527
Stage 1 - - - - 571 -
Stage 2 - - - 809 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1010 - 355 B27
Mov Cap-2 Maneuver - - - - 355 -
Stage 1 - - - 51 -
Stage 2 - - - 801 -
Approach EB WB NB
HCM Ctrl Dy, s/v 0 0.35 13.46
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 474 - - 713 -
HCM Lane V/C Ratio 0.102 - 0.009 -
HCM Ctrl Dly (s/v) 13.5 - 86 0
HCM Lane LOS B - A A
HCM 95th %tile Q(veh) 0.3 - 0 -

2028 Phase 1 AM
406 Traffic

Synchro 12 Report



HCM 7th TWSC
7: East Access & Central

Clearwater Estates TAS

02/25/2025

Intersection
Int Delay, s/veh 1.6
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 4 %
Traffic Vol, veh/h 529 3 19 192 4 78
Future Vol, veh/h 529 3 19 192 4 78
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 8 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 594 3 21 216 4 88
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 598 0 85 59
Stage 1 - - - - 596 -
Stage 2 - - - - 258 -
Critical Hdwy - - 412 - 642 6.22
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 2.218 - 3518 3.318
Pot Cap-1 Maneuver - - 979 - 329 504
Stage 1 - - - - 550 -
Stage 2 - - - 785 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 979 - 321 504
Mov Cap-2 Maneuver - - - - 321 -
Stage 1 - - - 550 -
Stage 2 - - - 765 -
Approach EB WB NB
HCM Ctrl Dy, s/v 0 0.79 14.04
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 490 - - 162 -
HCM Lane V/C Ratio 0.188 - 0.022 -
HCM Ctrl Dly (s/v) 14 - 88 0
HCM Lane LOS B - A A
HCM 95th %tile Q(veh) 0.7 - 041 -

2028 Phase 1 AM
406 Traffic
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HCM 7th AWSC

Clearwater Estates TAS

1: 48th & Central 02/25/2025
Intersection

Intersection Delay, s/veh 17.4

Intersection LOS C

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

Traffic Vol, veh/h 10 178 17 37 315 60 57 115 24 39 78 15
Future Vol, veh/h 10 178 17 37 315 60 57 115 24 39 78 15
Peak Hour Factor 086 08 08 08 08 08 08 08 08 08 086 0.86
Heavy Vehicles, % 2 2 2 1 1 1 0 0 0 0 0 0
Mvmt Flow 12 207 20 43 366 70 66 134 28 45 91 17
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay, s/veh 13 23 13.6 12.1

HCM LOS B © B B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 29% 5% 9%  30%

Vol Thru, % 59% 87% 76%  59%

Vol Right, % 12% 8% 15% 1%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 196 205 412 132

LT Vol 57 10 37 39

Through Vol 115 178 315 78

RT Vol 24 17 60 15

Lane Flow Rate 228 238 479 153

Geometry Grp 1 1 1 1

Degree of Util (X) 04 039 0744 0278

Departure Headway (Hd) 6.32 6.019 5592 6.518

Convergence, Y/N Yes Yes Yes Yes

Cap 570 598 652 549

Service Time 4369 4.065 3592 4572

HCM Lane V/C Ratio 04 0398 0735 0.279

HCM Control Delay, s/veh 13.6 13 23 12.1

HCM Lane LOS B B © B

HCM 95th-tile Q 1.9 1.9 6.6 1.1

2028 Phase 1 PM
406 Traffic
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HCM 7th Roundabout

Clearwater Estates TAS

2: Shiloh & Broadwater 02/25/2025
Intersection

Intersection Delay, s/veh 12.5

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 3 425 1623 1142
Demand Flow Rate, veh/h 3 425 1623 1153
Vehicles Circulating, veh/h 1409 1340 153 290
Vehicles Exiting, veh/h 34 436 1259 1475
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 9.9 225 1.7 9.7
Approach LOS A C B A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 1.000 0.000 0.602 0.398 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199%-48.501e-4 9.199%-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 3 0 256 169 763 860 542 611
Cap Entry Lane, veh/h 369 429 394 455 1236 1236 1091 1091
Entry HV Adj Factor 1.000  1.000 1.000  1.000 1.000 1.000 0.990 0.991
Flow Entry, veh/h 3 0 256 169 763 860 537 605
Cap Entry, veh/h 369 429 394 455 1235 1236 1080 1080
VIC Ratio 0.008 0.000 0.651 0.372 0.618 0.696 0497 0.560
Control Delay, s/veh 9.9 8.4 27.9 14.4 10.6 12.8 9.1 10.3
LOS A A D B B B A B
95th %tile Queue, veh 0 0 4 2 5 6 3 4

2028 Phase 1 PM
406 Traffic
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HCM 7th Roundabout

Clearwater Estates TAS

3: Shiloh & Central 02/25/2025
Intersection

Intersection Delay, s/veh 30.5

Intersection LOS D

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 470 762 1371 1066
Demand Flow Rate, veh/h 470 762 1371 1076
Vehicles Circulating, veh/h 1182 1378 534 801
Vehicles Exiting, veh/h 695 527 1118 1339
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 16.5 60.3 221 26.1
Approach LOS C F C D
Lane Left Right Left Right Left Right Left Right
Designated Moves LT TR LT TR LT TR LT TR
Assumed Moves LT TR LT TR LT TR LT TR
RT Channelized

Lane Util 0470 0.530 0.470 0.530 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2667 2535 2667 2535
Critical Headway, s 4645 4.328 4645 4.328 4645 4.328 4645 4.328
A (Intercept) 1350 1420 1350 1420 1350 1420 1350 1420
B (Slope) 9.199%-48.501e-4 9.199%-48.501e-4 9.199%-48.501e-4 9.199%-48.501e-4
Entry Flow, veh/h 221 249 358 404 644 727 506 570
Cap Entry Lane, veh/h 455 520 380 440 826 902 646 719
Entry HV Adj Factor 1.000  1.000 1.000  1.000 1.001  0.999 0.990 0.991
Flow Entry, veh/h 221 249 358 404 644 727 501 565
Cap Entry, veh/h 455 520 380 440 826 901 639 712
VIC Ratio 0486 0.479 0942 0918 0.780 0.806 0.783 0.793
Control Delay, s/veh 176 155 658  55.3 218 223 268 255
LOS C C F F © © D D
95th %tile Queue, veh 3 3 10 10 8 9 8 8

2028 Phase 1 PM
406 Traffic
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HCM 7th TWSC

Clearwater Estates TAS

4: Shiloh & Bell 02/25/2025

Intersection

Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations if 4+ 4B

Traffic Vol, veh/h 0 3 0 1487 1031 60

Future Vol, veh/h 0 3 0 1487 1031 60

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - -

Veh in Median Storage, # 0 - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 9

Heavy Vehicles, % 0 0 0 0 2 2

Mvmt Flow 0 34 0 1616 1121 65

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 593 - 0 - 0
Stage 1 - - - -
Stage 2 - - - -

Critical Hdwy - 69 - -

Critical Hdwy Stg 1 - - - -

Critical Hdwy Stg 2 - - - -

Follow-up Hdwy - 33 - -

Pot Cap-1 Maneuver 0 454 0 - -
Stage 1 0 - 0 - -
Stage 2 0 - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver - 454 - -

Mov Cap-2 Maneuver - - -
Stage 1 - - - -
Stage 2 - - - -

Approach EB NB SB

HCM Ctrl Dy, siv 13.57 0 0

HCM LOS B

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 454 -

HCM Lane V/C Ratio - 0.074

HCM Ctrl Dly (s/v) - 136 -

HCM Lane LOS - B -

HCM 95th %tile Q(veh) - 02 -

2028 Phase 1 PM
406 Traffic
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HCM 7th Roundabout

Clearwater Estates TAS

5: Shiloh & Monad 02/25/2025
Intersection

Intersection Delay, s/veh 14.3

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 234 361 1493 1059
Demand Flow Rate, veh/h 239 361 1493 1070
Vehicles Circulating, veh/h 1103 1498 365 257
Vehicles Exiting, veh/h 224 360 977 1602
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 13.2 221 16.6 8.6
Approach LOS B C C A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 0.820 0.180 0526 0.474 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 196 43 190 171 702 791 503 567
Cap Entry Lane, veh/h 489 556 340 397 1019 1019 1124 1124
Entry HV Adj Factor 0.981 0.977 1.000  1.000 1.000 1.000 0.990 0.990
Flow Entry, veh/h 192 42 190 171 702 791 498 561
Cap Entry, veh/h 480 543 340 397 1018 1019 1112 1113
VIC Ratio 0.401  0.077 0.558 0.430 0.689 0.776 0.448 0.504
Control Delay, s/veh 14.4 7.6 26.0 17.9 14.4 18.5 8.1 9.0
LOS B A D © B © A A
95th %tile Queue, veh 2 0 3 2 6 8 2 3

2028 Phase 1 PM
406 Traffic
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HCM 7th TWSC
6: West Access & Central

Clearwater Estates TAS

02/25/2025

Intersection
Int Delay, s/veh 0.6
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 4 %
Traffic Vol, veh/h 306 4 24 476 6 21
Future Vol, veh/h 306 4 24 476 6 21
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 8 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 344 4 27 535 7 24
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow Al 0 0 348 0 935 346
Stage 1 - - - - 346 -
Stage 2 - - - - 589 -
Critical Hdwy - - 412 - 642 6.22
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 2.218 - 3518 3.318
Pot Cap-1 Maneuver - - 1211 - 295 697
Stage 1 - - - - 716 -
Stage 2 - - - 555 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1211 - 285 697
Mov Cap-2 Maneuver - - - - 285 -
Stage 1 - - - 716 -
Stage 2 - - - 537 -
Approach EB WB NB
HCM Ctrl Dy, s/v 0 0.39 12.24
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 528 - - 86 -
HCM Lane V/C Ratio 0.057 - 0.022 -
HCM Ctrl Dly (s/v) 12.2 - 8 0
HCM Lane LOS B - A A
HCM 95th %tile Q(veh) 0.2 - 041 -

2028 Phase 1 PM
406 Traffic

Synchro 12 Report



HCM 7th TWSC
7: East Access & Central

Clearwater Estates TAS
02/25/2025

Intersection
Int Delay, s/veh 1.1
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 4 %
Traffic Vol, veh/h 318 9 56 497 3 50
Future Vol, veh/h 318 9 56 497 3 50
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 8 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 357 10 63 558 3 56
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow Al 0 0 367 0 1047 362
Stage 1 - - - - 362 -
Stage 2 - - - - 684 -
Critical Hdwy - - 412 - 642 6.22
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 2.218 - 3518 3.318
Pot Cap-1 Maneuver - - 1191 - 253 682
Stage 1 - - - - 704 -
Stage 2 - - - 501 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1191 - 233 682
Mov Cap-2 Maneuver - - - - 233 -
Stage 1 - - - 704 -
Stage 2 - - - 463 -
Approach EB WB NB
HCM Ctrl Dly, s/v 0 0.83 11.48
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 615 - - 182 -
HCM Lane V/C Ratio 0.097 - 0.053 -
HCM Ctrl Dly (s/v) 11.5 - 82 0
HCM Lane LOS B - A A
HCM 95th %tile Q(veh) 0.3 - 02 -

2028 Phase 1 PM
406 Traffic

Synchro 12 Report



HCM 7th AWSC

Clearwater Estates TAS

1: 48th & Central 02/25/2025
Intersection

Intersection Delay, s/veh 11.3

Intersection LOS B

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

Traffic Vol, veh/h 10 237 43 22 105 16 8 60 58 83 93 16
Future Vol, veh/h 10 237 43 22 105 16 8 60 58 83 93 16
Peak Hour Factor 089 08 08 08 08 08 08 089 08 08 089 089
Heavy Vehicles, % 2 2 2 5 5 5 5 5 5 1 1 1
Mvmt Flow 11 266 48 25 118 18 9 67 65 93 104 18
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay, s/veh 12.5 10.2 9.9 11.2

HCM LOS B B A B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 6% 3% 15%  43%

Vol Thru, % 48% 82% 73%  48%

Vol Right, % 46% 15% 1% 8%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 126 290 143 192

LT Vol 8 10 22 83

Through Vol 60 237 105 93

RT Vol 58 43 16 16

Lane Flow Rate 142 326 161 216

Geometry Grp 1 1 1 1

Degree of Util (X) 0212 0462 0243 0.329

Departure Headway (Hd) 5392 5106 5446 5485

Convergence, Y/N Yes Yes Yes Yes

Cap 664 704 659 656

Service Time 3434 314 3486 3.523

HCM Lane V/C Ratio 0214 0463 0.244 0.329

HCM Control Delay, s/veh 99 125 102 112

HCM Lane LOS A B B B

HCM 95th-tile Q 0.8 24 0.9 14

2031 Background AM

406 Traffic

Synchro 12 Report



HCM 7th Roundabout

Clearwater Estates TAS

2: Shiloh & Broadwater 02/25/2025
Intersection

Intersection Delay, s/veh 7.8

Intersection LOS A

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 24 311 942 1040
Demand Flow Rate, veh/h 24 314 961 1050
Vehicles Circulating, veh/h 1239 770 217 213
Vehicles Exiting, veh/h 24 408 1046 871
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 9.1 8.1 74 7.9
Approach LOS A A A A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 1.000 0.000 0.602 0.398 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 24 0 189 125 452 509 494 556
Cap Entry Lane, veh/h 432 495 665 738 1166 1166 1170 1170
Entry HV Adj Factor 1.000  1.000 0.989 0.992 0.980 0.981 0.989 0.991
Flow Entry, veh/h 24 0 187 124 443 499 489 551
Cap Entry, veh/h 432 495 658 732 1142 1144 1157 1159
VIC Ratio 0.056 0.000 0.284 0.169 0.388 0.437 0422 0475
Control Delay, s/veh 9.1 7.3 9.1 6.8 71 7.7 7.5 8.3
LOS A A A A A A A A
95th %tile Queue, veh 0 0 1 1 2 2 2 3

2031 Background AM
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HCM 7th Roundabout

Clearwater Estates TAS

3: Shiloh & Central 02/25/2025
Intersection

Intersection Delay, s/veh 25.6

Intersection LOS D

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 804 407 946 1109
Demand Flow Rate, veh/h 819 419 974 1120
Vehicles Circulating, veh/h 1187 994 988 370
Vehicles Exiting, veh/h 303 968 1018 1043
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 40.7 11.9 35.8 11.0
Approach LOS E B E B
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT TR LT TR LT TR LT TR
Assumed Moves LT TR LT TR LT TR LT TR
RT Channelized

Lane Util 0470 0.530 0.470 0.530 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2667 2535 2667 2535
Critical Headway, s 4645 4.328 4645 4.328 4645 4.328 4645 4.328
A (Intercept) 1350 1420 1350 1420 1350 1420 1350 1420
B (Slope) 9.199%-48.501e-4 9.199%-48.501e-4 9.199%-48.501e-4 9.199e-48.501e-4
Entry Flow, veh/h 385 434 197 222 458 516 526 594
Cap Entry Lane, veh/h 453 518 541 610 544 613 960 1037
Entry HV Adj Factor 0.981 0.982 0970 0.97 0971  0.97 0.991 0.989
Flow Entry, veh/h 378 426 191 216 445 501 521 588
Cap Entry, veh/h 444 508 525 592 528 596 951 1026
VIC Ratio 0.850 0.838 0.364 0.364 0.842 0.842 0.548 0.573
Control Delay, s/veh 437 3841 12.6 11.3 375 343 11.0 11.0
LOS E E B B E D B B
95th %tile Queue, veh 8 9 2 2 9 9 3 4

2031 Background AM

406 Traffic
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HCM 7th TWSC Clearwater Estates TAS

4: Shiloh & Bell 02/25/2025
Intersection
Int Delay, s/veh 0.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations if 4+ 4B
Traffic Vol, veh/h 0 26 0 937 1008 9
Future Vol, veh/h 0 26 0 937 1008 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 8 89 89
Heavy Vehicles, % 0 0 4 4 2 2
Mvmt Flow 0 29 0 1053 1133 10
Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 571 - 0 - 0
Stage 1 - - - - - -
Stage 2 - - - - - -
Critical Hdwy - 69 - - - -

Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - 2 - -

Follow-up Hdwy - 33 - - - -

Pot Cap-1 Maneuver 0 469 0 - - -
Stage 1 0 - 0 - - -
Stage 2 0 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 469 - - - -

Mov Cap-2 Maneuver - - - - - -
Stage 1 - - - - - -
Stage 2 - - - - - -

Approach EB NB SB

HCM Ctrl Dy, siv 13.19 0 0

HCM LOS B

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 469 - -

HCM Lane V/C Ratio - 0.062 -

HCM Ctrl Dly (s/v) - 132 -

HCM Lane LOS - B -

HCM 95th %tile Q(veh) - 02 -

2031 Background AM Synchro 12 Report
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HCM 7th Roundabout

Clearwater Estates TAS

5: Shiloh & Monad 02/25/2025
Intersection

Intersection Delay, s/veh 13.7

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 312 305 1152 1374
Demand Flow Rate, veh/h 321 314 1163 1387
Vehicles Circulating, veh/h 1402 1227 481 192
Vehicles Exiting, veh/h 177 417 1242 1349
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 284 13.8 13.9 10.2
Approach LOS D B B B
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 0.798 0.202 0.525 0475 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199%-48.501e-4 9.199%-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 256 65 165 149 547 616 652 735
Cap Entry Lane, veh/h 372 431 437 500 917 917 1192 1192
Entry HV Adj Factor 0.971  0.969 0970 0.973 0.990 0.991 0.990 0.991
Flow Entry, veh/h 249 63 160 145 542 611 646 728
Cap Entry, veh/h 361 418 423 487 907 909 1181 1181
VIC Ratio 0.689 0.151 0.378 0.298 0.597 0.672 0.547 0.616
Control Delay, s/veh 328 109 155 120 126 15.0 94 109
LOS D B © B B © A B
95th %tile Queue, veh 5 1 2 1 4 5 3 4

2031 Background AM
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HCM 7th AWSC

Clearwater Estates TAS

1: 48th & Central 02/25/2025
Intersection

Intersection Delay, s/veh 20

Intersection LOS C

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

Traffic Vol, veh/h 12 181 18 39 332 63 61 123 25 40 84 17
Future Vol, veh/h 12 181 18 39 332 63 61 123 25 40 84 17
Peak Hour Factor 086 08 08 08 08 08 08 08 08 08 086 0.86
Heavy Vehicles, % 2 2 2 1 1 1 0 0 0 0 0 0
Mvmt Flow 14 210 21 45 386 73 71 143 29 47 98 20
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay, s/veh 13.9 28 14.6 12.8

HCM LOS B D B B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 29% 6% 9%  28%

Vol Thru, % 59% 86% 76%  60%

Vol Right, % 12% 9%  15%  12%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 209 211 434 141

LT Vol 61 12 39 40

Through Vol 123 181 332 84

RT Vol 25 18 63 17

Lane Flow Rate 243 245 505 164

Geometry Grp 1 1 1 1

Degree of Util (X) 044 0425 0.802 0.307

Departure Headway (Hd) 6.523 6.243 5722 6.74

Convergence, Y/N Yes Yes Yes Yes

Cap 552 574 631 531

Service Time 4576 4298 3.765 4.799

HCM Lane V/C Ratio 044 0427 0.8 0.309

HCM Control Delay, s/veh 14.6 13.9 28 12.8

HCM Lane LOS B B D B

HCM 95th-tile Q 2.2 2.1 8 1.3

2031 Background PM
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HCM 7th Roundabout

Clearwater Estates TAS

2: Shiloh & Broadwater 02/25/2025
Intersection

Intersection Delay, s/veh 15.9

Intersection LOS C

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h B 467 1775 1227
Demand Flow Rate, veh/h 5 467 1775 1240
Vehicles Circulating, veh/h 1517 1464 175 316
Vehicles Exiting, veh/h 39 486 1347 1615
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 11.0 33.3 14.6 11.1
Approach LOS B D B B
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 1.000 0.000 0.593  0.407 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199%-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 5 0 277 190 834 941 583 657
Cap Entry Lane, veh/h 334 391 351 409 1211 1211 1065 1065
Entry HV Adj Factor 1.000  1.000 1.000  1.000 1.000 1.000 0.990 0.990
Flow Entry, veh/h B 0 277 190 834 941 577 651
Cap Entry, veh/h 334 391 351 409 1211 1211 1054 1055
VIC Ratio 0.015 0.000 0.789  0.464 0.689 0.777 0.547 0.617
Control Delay, s/veh 11.0 9.2 435 185 12.7 16.3 10.2 11.8
LOS B A E © B © B B
95th %tile Queue, veh 0 0 7 2 6 8 3 4

2031 Background PM
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HCM 7th Roundabout

Clearwater Estates TAS

3: Shiloh & Central 02/25/2025
Intersection

Intersection Delay, s/veh 40.0

Intersection LOS E

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 439 788 1492 1136
Demand Flow Rate, veh/h 439 788 1492 1147
Vehicles Circulating, veh/h 1287 1463 528 792
Vehicles Exiting, veh/h 652 557 1198 1459
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 18.2 89.6 27.8 30.2
Approach LOS C F D D
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT TR LT TR LT TR LT TR
Assumed Moves LT TR LT TR LT TR LT TR
RT Channelized

Lane Util 0469 0.531 0470 0.530 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2.667 2.535 2.667 2.535
Critical Headway, s 4645 4.328 4645 4.328 4645 4.328 4645 4.328
A (Intercept) 1350 1420 1350 1420 1350 1420 1350 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.199e-48.501e-4 9.199e-48.501e-4
Entry Flow, veh/h 206 233 370 418 701 791 539 608
Cap Entry Lane, veh/h 413 475 351 409 831 907 651 724
Entry HV Adj Factor 1.002  0.999 1.001  0.999 1.000 1.000 0.991 0.990
Flow Entry, veh/h 206 233 370 418 701 791 534 602
Cap Entry, veh/h 414 475 352 409 831 906 645 717
VIC Ratio 0499 0.490 1.053  1.021 0.844 0.873 0.827 0.839
Control Delay, s/veh 195 171 978 823 2711 285 308 297
LOS © © F F D D D D
95th %tile Queue, veh 3 3 13 13 10 1 9 9

2031 Background PM
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HCM 7th TWSC Clearwater Estates TAS

4: Shiloh & Bell 02/25/2025
Intersection
Int Delay, s/veh 0.1
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations if 4+ 4B
Traffic Vol, veh/h 0 26 0 1565 1093 21
Future Vol, veh/h 0 26 0 1565 1093 21
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 9
Heavy Vehicles, % 0 0 0 0 2 2
Mvmt Flow 0 28 0 1701 1188 23
Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 605 - 0 - 0
Stage 1 - - - - - -
Stage 2 - - - - - -
Critical Hdwy - 69 - - - -

Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - 2 - -

Follow-up Hdwy - 33 - - - -

Pot Cap-1 Maneuver 0 445 0 - - -
Stage 1 0 - 0 - - -
Stage 2 0 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 445 - - - -

Mov Cap-2 Maneuver - - - - - -
Stage 1 - - - - - -
Stage 2 - - - - - -

Approach EB NB SB

HCM Ctrl Dly, siv 13.63 0 0

HCM LOS B

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 445 - -

HCM Lane V/C Ratio - 0.063 -

HCM Ctrl Dly (s/v) - 136 -

HCM Lane LOS - B -

HCM 95th %tile Q(veh) - 02 -

2031 Background PM Synchro 12 Report
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HCM 7th Roundabout

Clearwater Estates TAS

5: Shiloh & Monad 02/25/2025
Intersection

Intersection Delay, s/veh 16.9

Intersection LOS C

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 250 380 1576 1114
Demand Flow Rate, veh/h 255 380 1576 1125
Vehicles Circulating, veh/h 1161 1581 385 276
Vehicles Exiting, veh/h 240 380 1031 1685
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 15.0 275 20.0 9.3
Approach LOS B D C A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 0.820 0.180 0.537 0.463 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 209 46 204 176 41 835 529 596
Cap Entry Lane, veh/h 464 529 315 370 1000 1000 1105 1105
Entry HV Adj Factor 0.982 0.978 1.000  1.000 1.000 1.000 0.990 0.990
Flow Entry, veh/h 205 45 204 176 741 835 523 590
Cap Entry, veh/h 456 518 315 370 1000 1001 1093 1094
VIC Ratio 0450 0.087 0.647 0.475 0.741  0.835 0479 0.540
Control Delay, s/veh 16.5 8.0 334 206 168 229 8.7 9.8
LOS © A D © © © A A
95th %tile Queue, veh 2 0 4 2 7 10 3 3
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HCM 7th AWSC

Clearwater Estates TAS

1: 48th & Central 02/25/2025
Intersection

Intersection Delay, s/veh 11.6

Intersection LOS B

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

Traffic Vol, veh/h 10 243 43 25 122 18 8 60 60 85 93 16
Future Vol, veh/h 10 243 43 25 122 18 8 60 60 85 93 16
Peak Hour Factor 089 08 08 08 08 08 08 089 08 08 089 089
Heavy Vehicles, % 2 2 2 5 5 5 5 5 5 1 1 1
Mvmt Flow 11 273 48 28 137 20 9 67 67 96 104 18
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay, s/veh 12.9 10.7 10.1 1.5

HCM LOS B B B B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 6% 3% 15%  44%

Vol Thru, % 47%  82% T4%  48%

Vol Right, % 47%  15% 1% 8%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 128 296 165 194

LT Vol 8 10 25 85

Through Vol 60 243 122 93

RT Vol 60 43 18 16

Lane Flow Rate 144 333 185 218

Geometry Grp 1 1 1 1

Degree of Util (X) 022 0479 0.283 0.339

Departure Headway (Hd) 5501 5181 5497 5594

Convergence, Y/N Yes Yes Yes Yes

Cap 650 695 653 641

Service Time 3.552 3222 3545 3.641

HCM Lane V/C Ratio 0222 0479 0283 0.34

HCM Control Delay, s/veh 10.1 129 107 115

HCM Lane LOS B B B B

HCM 95th-tile Q 0.8 26 1.2 15

2031 Phase 2 AM
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HCM 7th Roundabout

Clearwater Estates TAS

2: Shiloh & Broadwater 02/25/2025
Intersection

Intersection Delay, s/veh 8.3

Intersection LOS A

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 24 323 1027 1073
Demand Flow Rate, veh/h 24 326 1047 1084
Vehicles Circulating, veh/h 1285 843 217 225
Vehicles Exiting, veh/h 24 421 1092 944
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 915 9.1 8.0 8.3
Approach LOS A A A A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 1.000 0.000 0.617 0.383 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 24 0 201 125 492 555 509 575
Cap Entry Lane, veh/h 414 476 622 694 1166 1166 1157 1157
Entry HV Adj Factor 1.000 1.000 0.990 0.992 0.981 0.981 0.991 0.989
Flow Entry, veh/h 24 0 199 124 483 544 504 569
Cap Entry, veh/h 414 476 615 688 1143 1143 1147 1145
VIC Ratio 0.058 0.000 0.323 0.180 0422 0.476 0.440 0.497
Control Delay, s/veh 95 7.6 10.2 7.3 7.5 8.4 7.8 8.7
LOS A A B A A A A A
95th %tile Queue, veh 0 0 1 1 2 3 2 3

2031 Phase 2 AM
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HCM 7th Roundabout

Clearwater Estates TAS

3: Shiloh & Central 02/25/2025
Intersection

Intersection Delay, s/veh 52.5

Intersection LOS F

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 1002 441 975 1148
Demand Flow Rate, veh/h 1022 455 1004 1160
Vehicles Circulating, veh/h 1217 1116 1158 436
Vehicles Exiting, veh/h 379 1046 1081 1135
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 95.2 14.9 72.5 12.9
Approach LOS F B F B
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT TR LT TR LT TR LT TR
Assumed Moves LT TR LT TR LT TR LT TR
RT Channelized

Lane Util 0470 0.530 0.470 0.530 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2667 2535 2667 2535
Critical Headway, s 4645 4.328 4645 4.328 4645 4.328 4645 4.328
A (Intercept) 1350 1420 1350 1420 1350 1420 1350 1420
B (Slope) 9.199%-48.501e-4 9.199%-48.501e-4 9.199%-48.501e-4 9.199%-48.501e-4
Entry Flow, veh/h 480 542 214 241 472 532 545 615
Cap Entry Lane, veh/h 441 505 484 550 465 531 904 980
Entry HV Adj Factor 0.981 0.980 0.969 0.970 0971  0.97 0.990 0.990
Flow Entry, veh/h 471 531 207 234 458 517 540 609
Cap Entry, veh/h 432 495 468 533 452 515 895 970
VIC Ratio 1.089 1.074 0443 0438 1.015  1.003 0.603 0.627
Control Delay, s/veh 1004 905 15.9 14.1 76.7  68.7 12.9 12.9
LOS F F © B F F B B
95th %tile Queue, veh 16 17 2 2 14 14 4 5
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HCM 7th TWSC

Clearwater Estates TAS

4: Shiloh & Bell 02/25/2025

Intersection

Int Delay, s/veh 04

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations if 4+ 4B

Traffic Vol, veh/h 0 54 0 962 1036 44

Future Vol, veh/h 0 54 0 962 1036 44

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - -

Veh in Median Storage, # 0 - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 89 89 89 8 89 89

Heavy Vehicles, % 0 0 4 4 2 2

Mvmt Flow 0 61 0 1081 1164 49

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 607 - 0 - 0
Stage 1 - - - -
Stage 2 - - - -

Critical Hdwy - 69 - -

Critical Hdwy Stg 1 - - - -

Critical Hdwy Stg 2 - - - -

Follow-up Hdwy - 33 - -

Pot Cap-1 Maneuver 0 445 0 - -
Stage 1 0 - 0 - -
Stage 2 0 - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver - 445 - -

Mov Cap-2 Maneuver - - -
Stage 1 - - - -
Stage 2 - - - -

Approach EB NB SB

HCM Ctrl Dly, s/v 14.37 0 0

HCM LOS B

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 445 -

HCM Lane V/C Ratio - 0.136

HCM Ctrl Dly (s/v) - 144 -

HCM Lane LOS - B -

HCM 95th %tile Q(veh) - 05 -
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HCM 7th Roundabout

Clearwater Estates TAS

5: Shiloh & Monad 02/25/2025
Intersection

Intersection Delay, s/veh 14.8

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 312 311 1177 1444
Demand Flow Rate, veh/h 321 321 1188 1458
Vehicles Circulating, veh/h 1473 1252 496 192
Vehicles Exiting, veh/h 177 432 1298 1381
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 334 14.4 14.9 10.9
Approach LOS D B B B
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 0.798 0.202 0.514 0.486 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199%-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 256 65 165 156 558 630 685 773
Cap Entry Lane, veh/h 348 406 427 490 904 904 1192 1192
Entry HV Adj Factor 0.971  0.969 0.970 0.968 0.991 0.990 0.991 0.990
Flow Entry, veh/h 249 63 160 151 553 624 679 765
Cap Entry, veh/h 338 393 414 474 896 895 1182 1181
VIC Ratio 0.735 0.160 0.387 0.318 0.617 0.697 0.574 0.648
Control Delay, s/veh 389 117 16.0 12.7 13.3 16.2 9.9 11.7
LOS E B © B B © A B
95th %tile Queue, veh 6 1 2 1 4 6 4 5
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HCM 7th TWSC
6: West Access & Central

Clearwater Estates TAS

02/25/2025

Intersection
Int Delay, s/veh 2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 4 %
Traffic Vol, veh/h 551 5 371 210 16 75
Future Vol, veh/h 551 5 37 210 16 75
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 8 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 619 6 42 236 18 84
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 625 0 941 622
Stage 1 - - - - 622 -
Stage 2 - - - - 319 -
Critical Hdwy - - 412 - 642 6.22
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 2.218 - 3518 3.318
Pot Cap-1 Maneuver - - 957 - 292 487
Stage 1 - - - - 535 -
Stage 2 - - - 737 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 957 - 218 487
Mov Cap-2 Maneuver - - - - 278 -
Stage 1 - - - 535 -
Stage 2 - - - 700 -
Approach EB WB NB
HCM Ctrl Dy, s/v 0 1.34 15.97
HCM LOS C
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 430 - - 200 -
HCM Lane V/C Ratio 0.238 - 0.043 -
HCM Ctrl Dly (s/v) 16 - 89 0
HCM Lane LOS C - A A
HCM 95th %tile Q(veh) 0.9 - 041 -

2031 Phase 2 AM
406 Traffic

Synchro 12 Report



HCM 7th TWSC

7: East Access & Central

Clearwater Estates TAS

02/25/2025

Intersection
Int Delay, s/veh 2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 4 %
Traffic Vol, veh/h 622 4 19 240 7 101
Future Vol, veh/h 622 4 19 240 7 101
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 8 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 699 4 21 270 8 113
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow Al 0 0 703 0 1013 701
Stage 1 - - - - 701 -
Stage 2 - - - - 312 -
Critical Hdwy - - 412 - 642 6.22
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - 2.218 - 3518 3.318
Pot Cap-1 Maneuver - - 8% - 265 439
Stage 1 - - - - 492 -
Stage 2 - - - - 742 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 8% - 257 439
Mov Cap-2 Maneuver - - - - 257 -
Stage 1 - - - - 492 -
Stage 2 - - - - 721 -
Approach EB WB NB
HCM Ctrl Dy, s/v 0 0.67 17.04
HCM LOS C
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 419 - - 132 -
HCM Lane V/C Ratio 0.289 - - 0.024 -
HCM Ctrl Dly (s/v) 17 - - 91 0
HCM Lane LOS C - - A A
HCM 95th %tile Q(veh) 1.2 - - 041 -
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HCM 7th AWSC

Clearwater Estates TAS

1: 48th & Central 02/25/2025
Intersection

Intersection Delay, s/veh 23.7

Intersection LOS C

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

Traffic Vol, veh/h 12 202 18 41 348 66 61 123 28 44 84 17
Future Vol, veh/h 12 202 18 41 348 66 61 123 28 44 84 17
Peak Hour Factor 086 08 08 08 08 08 08 08 08 08 086 0.86
Heavy Vehicles, % 2 2 2 1 1 1 0 0 0 0 0 0
Mvmt Flow 14 235 21 48 405 77 71 143 33 51 98 20
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay, s/veh 15.3 35.1 15.5 13.5

HCM LOS © E © B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 29% 5% 9%  30%

Vol Thru, % 58% 87% 76%  58%

Vol Right, % 13% 8% 15%  12%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 212 232 455 145

LT Vol 61 12 41 44

Through Vol 123 202 348 84

RT Vol 28 18 66 17

Lane Flow Rate 247 270 529 169

Geometry Grp 1 1 1 1

Degree of Util (X) 0462 048 0863 0.328

Departure Headway (Hd) 6.747  6.41 587 6.995

Convergence, Y/N Yes Yes Yes Yes

Cap 532 558 614 511

Service Time 482 4483 3926 5.075

HCM Lane V/C Ratio 0464 0484 0.862 0.331

HCM Control Delay, s/veh 155 153 3541 13.5

HCM Lane LOS C C E B

HCM 95th-tile Q 24 2.6 9.8 14
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HCM 7th Roundabout

Clearwater Estates TAS

2: Shiloh & Broadwater 02/25/2025
Intersection

Intersection Delay, s/veh 20.6

Intersection LOS C

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 5 506 1859 1325
Demand Flow Rate, veh/h 5 506 1859 1339
Vehicles Circulating, veh/h 1655 1536 175 355
Vehicles Exiting, veh/h 39 498 1485 1687
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 12.5 55.5 16.3 13.3
Approach LOS B F C B
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 1.000 0.000 0625 0.375 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 5 0 316 190 874 985 629 710
Cap Entry Lane, veh/h 295 348 329 385 1211 1211 1028 1028
Entry HV Adj Factor 1.000 1.000 1.000 1.000 1.000 1.000 0.990 0.989
Flow Entry, veh/h B 0 316 190 874 985 623 702
Cap Entry, veh/h 295 348 329 385 1211 1211 1018 1017
VIC Ratio 0.017  0.000 0.962 0.494 0.722 0.813 0.612 0.691
Control Delay, s/veh 125 104 765 206 13.9 18.4 12.0 14.5
LOS B B F © B © B B
95th %tile Queue, veh 0 0 10 3 7 10 4 6
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HCM 7th Roundabout

Clearwater Estates TAS

3: Shiloh & Central 02/25/2025
Intersection

Intersection Delay, s/veh 95.7

Intersection LOS F

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 621 897 1569 1243
Demand Flow Rate, veh/h 621 897 1569 1256
Vehicles Circulating, veh/h 1374 1618 673 978
Vehicles Exiting, veh/h 860 624 1322 1537
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 35.0 208.7 62.8 85.8
Approach LOS D F F F
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT TR LT TR LT TR LT TR
Assumed Moves LT TR LT TR LT TR LT TR
RT Channelized

Lane Util 0470 0.530 0470 0.530 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2.667 2.535 2.667 2.535
Critical Headway, s 4645 4.328 4645 4.328 4645 4.328 4645 4.328
A (Intercept) 1350 1420 1350 1420 1350 1420 1350 1420
B (Slope) 9.199e-48.501e-4 9.199e-48.501e-4 9.199e-48.501e-4 9.199e-48.501e-4
Entry Flow, veh/h 292 329 422 475 737 832 590 666
Cap Entry Lane, veh/h 381 442 305 359 727 801 549 618
Entry HV Adj Factor 1.000 1.000 0.999 1.001 1.001  0.999 0.991 0.990
Flow Entry, veh/h 292 329 422 475 737 832 584 659
Cap Entry, veh/h 381 442 304 359 727 801 544 612
VIC Ratio 0.766 0.745 1.385 1.324 1.014 1.038 1.075  1.077
Control Delay, s/veh 382 321 2254 194.0 60.7 647 874 844
LOS E D F F F F F F
95th %tile Queue, veh 6 6 22 22 17 20 18 19
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HCM 7th TWSC

Clearwater Estates TAS

4: Shiloh & Bell 02/25/2025

Intersection

Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations if 4+ 4B

Traffic Vol, veh/h 0 45 0 1636 1127 132

Future Vol, veh/h 0 45 0 1636 1127 132

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - -

Veh in Median Storage, # 0 - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 9

Heavy Vehicles, % 0 0 0 0 2 2

Mvmt Flow 0 49 0 1778 1225 143

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 684 - 0 - 0
Stage 1 - - - -
Stage 2 - - - -

Critical Hdwy - 69 - -

Critical Hdwy Stg 1 - - - -

Critical Hdwy Stg 2 - - - -

Follow-up Hdwy - 33 - -

Pot Cap-1 Maneuver 0 39 0 - -
Stage 1 0 - 0 - -
Stage 2 0 - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver - 396 - -

Mov Cap-2 Maneuver - - -
Stage 1 - - - -
Stage 2 - - - -

Approach EB NB SB

HCM Ctrl Dy, s/v 15.38 0 0

HCM LOS C

Minor Lane/Major Mvmt NBTEBLn1 SBT SBR

Capacity (veh/h) - 39 -

HCM Lane V/C Ratio - 0124

HCM Ctrl Dly (s/v) - 154 -

HCM Lane LOS - C -

HCM 95th %tile Q(veh) - 04 -
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HCM 7th Roundabout

Clearwater Estates TAS

5: Shiloh & Monad 02/25/2025
Intersection

Intersection Delay, s/veh 19.1

Intersection LOS C

Approach EB WB NB SB
Entry Lanes 2 2 2 2
Conflicting Circle Lanes 2 2 1 1
Adj Approach Flow, veh/h 250 396 1636 1168
Demand Flow Rate, veh/h 255 396 1636 1180
Vehicles Circulating, veh/h 1216 1641 396 276
Vehicles Exiting, veh/h 240 391 1075 1761
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 16.2 31.5 23.2 9.7
Approach LOS C D C A
Lane Left  Right Left  Right Left  Right Left  Right
Designated Moves LT R LT R LT TR LT TR
Assumed Moves LT R LT R LT TR LT TR
RT Channelized

Lane Util 0.820 0.180 0515 0485 0470 0.530 0470 0.530
Follow-Up Headway, s 2667 2535 2667 2535 2535 2535 2535 2535
Critical Headway, s 4645 4.328 4645 4.328 4544 4544 4544 4544
A (Intercept) 1350 1420 1350 1420 1420 1420 1420 1420
B (Slope) 9.199%-48.501e-4 9.199e-48.501e-4 9.101e-49.101e-4 9.101e-49.101e-4
Entry Flow, veh/h 209 46 204 192 769 867 555 625
Cap Entry Lane, veh/h 441 505 298 352 990 990 1105 1105
Entry HV Adj Factor 0.982 0.978 1.000  1.000 1.000 1.000 0.989 0.991
Flow Entry, veh/h 205 45 204 192 769 867 549 619
Cap Entry, veh/h 433 494 298 352 990 990 1093 1094
VIC Ratio 0.474  0.091 0.684 0.546 0.776  0.875 0.502 0.566
Control Delay, s/veh 17.9 8.5 380 246 189 271 9.1 10.3
LOS © A E © © D A B
95th %tile Queue, veh 2 0 5 3 8 12 3 4
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HCM 7th TWSC

6: West Access & Central

Clearwater Estates TAS
02/25/2025

Intersection
Int Delay, s/veh 2.4
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 4 %
Traffic Vol, veh/h 340 15 91 525 16 103
Future Vol, veh/h 340 15 91 525 16 103
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 8 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 382 17 102 590 18 116
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 399 0 1185 390
Stage 1 - - - - 390 -
Stage 2 - - - - 7% -
Critical Hdwy - - 412 - 642 6.22
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - 2.218 - 3518 3.318
Pot Cap-1 Maneuver - - 1160 - 209 658
Stage 1 - - - - 684 -
Stage 2 - - - 445 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1160 - 181 658
Mov Cap-2 Maneuver - - - - 181 -
Stage 1 - - - 684 -
Stage 2 - - - 387 -
Approach EB WB NB
HCM Ctrl Dy, s/v 0 1.24 15.19
HCM LOS C
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 486 - - 266 -
HCM Lane V/C Ratio 0.275 - 0.088 -
HCM Ctrl Dly (s/v) 15.2 - 84 0
HCM Lane LOS C - A A
HCM 95th %tile Q(veh) 1.1 - 03 -
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HCM 7th TWSC
7: East Access & Central

Clearwater Estates TAS
02/25/2025

Intersection
Int Delay, s/veh 1.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 4 %
Traffic Vol, veh/h 430 13 5 611 5 65
Future Vol, veh/h 430 13 56 611 5 65
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 8 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 483 15 63 687 6 73
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 498 0 1303 490
Stage 1 - - - - 490 -
Stage 2 - - - - 812 -
Critical Hdwy - - 412 - 642 6.22
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 2.218 - 3518 3.318
Pot Cap-1 Maneuver - - 1066 - 177 578
Stage 1 - - - - 616 -
Stage 2 - - - 436 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1066 - 160 578
Mov Cap-2 Maneuver - - - - 160 -
Stage 1 - - - 616 -
Stage 2 - - - 3% -
Approach EB WB NB
HCM Ctrl Dy, s/v 0 0.72 13.81
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 487 - - 151 -
HCM Lane V/C Ratio 0.161 - 0.059 -
HCM Ctrl Dly (s/v) 13.8 - 86 0
HCM Lane LOS B - A A
HCM 95th %tile Q(veh) 0.6 - 02 -
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Clearwater Estates Subdivision

Traffic Accessibility Study (DRAFT)

Appendix C: Intersection Cost Participation Calculations

City of Billings Cost Participation Worksheet: Clearwater Phase 1

Whether a movement pair is critical is based on Phase 1 site-generated traffic, as shown in Exhibit 12 of the report.

1: Central at 48th

2: Shiloh at Broadwater

Lane Group AM Peak Hour PM Peak Hour Lane Group AM Peak Hour PM Peak Hour
(critical) Lanes Vproject Per Lane Vproject Per Lane (critical) Lanes Vproject Per Lane Vproject Per Lane
EBT 1 3 3 10 10 EBT 1 No project traffic
WB L 1 2 2 1 1 WB L 1 2 2 7 7
WBT 1 10 10 7 7 WBT 1 No project traffic
EBL 1 No project traffic EBL 1
NBT 1  Noprojecttrafic ~  NBT 2 41 21 26 13
SBL 1 1 1 2 2 SBL 1 No project traffic
SBT 1 NOIpraject tratic SBT 2 14 7 40 20
NB L 1 NB L 1 No project traffic
Project Critical Lane Volume 1 13 Project Critical Lane Volume 23 27
Critical Lane Capacity 1200 1200 Critical Lane Capacity 1200 1200
% Increase  0.9% 1.1% % Increase  1.9% 2.3%
Max % Increase| 1.1% Max % Increase| 2.3% |

3: Shiloh at Central

5: Shiloh at Monad

Lane Group AM Peak Hour PM Peak Hour Lane Group AM Peak Hour PM Peak Hour
(critical) Lanes Vproject Per Lane Vproject Per Lane (critical) Lanes Vproject Per Lane Vproject Per Lane
EBT 2 41 21 26 13 EBT 1
WB L 1 5 5 13 13 WB L 1 No|project fratic
WB T 2 9 5 27 14 WBT 1
EB L 1.4 48 3 3 EBL IR S
NB T 2 No project traffic NB T 2 9 5 27 14
SBL 1 SBL 1 7 7 4 4
SBT 2 5 3 15 8 SBT 2 27 14 18 9
NB L 1 8 8 22 22 NB L 1 No project traffic
Project Critical Lane Volume 64 75 Project Critical Lane Volume 14 18
Critical Lane Capacity 1200 1200 Critical Lane Capacity 1200 1200
% Increase  5.3% 6.3% % Increase  1.2% 1.5%
Max % Increase| 6.3% Max % Increase| 1.5% |
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Clearwater Estates Subdivision Traffic Accessibility Study (DRAFT)

City of Billings Cost Participation Worksheet: Clearwater Phase 2

Whether a movement pair is critical is based on Phase 2 site-generated traffic, as shown in Exhibit 14 of the report.

1: Central at 48th 2: Shiloh at Broadwater
Lane Group AM Peak Hour PM Peak Hour Lane Group AM Peak Hour PM Peak Hour
(critical) Lanes Vproject Per Lane Vproject Per Lane (critical) Lanes Vproject Per Lane Vproject Per Lane
EBT 1 3 3 11 1 EBT 1 No project traffic
WB L 1 1 1 1 1 WB L 1 9 9 27 27
WB T ! 4 ’ o o WB T ! No project traffic
EBL 1 No project traffic EBL 1
NBT 1 Noprojecttrafic =~ ~  NBT 2 27 14 36 18
SBL 1 1 1 2 2 SBL 1 No project traffic
SBT 1 No project traffic SBT 2 17 9 46 23
NB L 1 NB L 1 No project traffic
Project Critical Lane Volume 8 14 Project Critical Lane Volume 23 50
Critical Lane Capacity 1200 1200 Critical Lane Capacity 1200 1200
% Increase 0.7% 1.2% % Increase  1.9% 4.2%
Max % Increase| 1.2% | Max % Increase| 4.2% |
3: Shiloh at Central 5: Shiloh at Monad
Lane Group AM Peak Hour PM Peak Hour Lane Group AM Peak Hour PM Peak Hour
(critical) Lanes Vproject Per Lane Vproject Per Lane (critical) Lanes Vproject Per Lane Vproject Per Lane
EBT 2 27 14 36 18 EBT 1
WB L 1 7 7 24 24 WB L 1 No project traffic
WBT 2 10 5 22 11 WBT 1
NB T 2 No project traffic NB T 2 11 6 31 16
SBL 1 SBL 1 5 5 6 6
SBT 2 8 4 28 14 SBT 2 18 9 24 12
NB L 1 8 8 19 19 NB L 1 No project traffic
Project Critical Lane Volume 49 86 Project Critical Lane Volume 1 22
Critical Lane Capacity 1200 1200 Critical Lane Capacity 1200 1200
% Increase  4.1% 7.2% % Increase  0.9% 1.8%
Max % Increase| 7.2% | Max % Increase| 1.8% |
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