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23 U.S.C. §409 states “Notwithstanding any other provision of law, reports, surveys, schedules, lists, or data compiled or collected
for the purpose of identifying, evaluating, or planning the safety enhancement of potential accident sites, hazardous roadway
conditions, or railway-highway crossings, pursuant to sections 130, 144, and 148 of this title or for the purpose of developing any
highway safety construction improvement project which may be implemented utilizing Federal-aid highway funds shall not be
subject to discovery or admitted into evidence in a Federal or State court proceeding or considered for other purposes in any
action for damages arising from any occurrence at a location mentioned or addressed in such reports, surveys, schedules, lists,
or data.
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Introduction

The purpose of this study is to explore the feasibility of improving the safety and flow of traffic Along
Acton Road in Birmingham Alabama between International Park Drive and Camp Horner Road. This study
examines current and future traffic demands, develops alternative concepts for the roadway alignment
and cross-section, develops conceptual designs and identifies potential funding sources for the
improvements. The study area is illustrated below in Figure 1.
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Figure 1: Aerial of the Study Area

Existing Conditions

The existing alignment of Acton Road between International Park Drive and Camp Horner Road is a two-
lane roadway with a posted speed limit of 35 mph. For the purposes of this study, Acton Road is
considered to be a north/south roadway. Moving from south to north through the study area Acton Road
transitions from a four-lane roadway at the 1-459 interchange serving mainly commercial and office land
uses into a two-lane cross-section through a residential area. Near the northern end of the study area,
the roadway makes an S-curve leading into the intersection with Lakeland Trail. Additionally, where
Lakeland Trail intersects Acton Road near the curve, there may be limited sight distance for vehicles
leaving Lakeland Trail and turning onto Acton Road. This project will seek to improve the geometry at this
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location to allow for a larger turning radius in the curve and better conditions for turning vehicles to and
from Lakeland Trail.

Existing traffic data was collected along Acton Road including daily traffic counts, speed data, and turning
movement counts. Currently, Acton Road carries approximately 13,600 vehicles per day. The 85%
percentile speed is 46.5 mph on the southern end of the study area and 36.3 mph on the northern end of
the study area.

The existing traffic count data was supplemented with projected traffic volumes expected to occur as part
of future area developments. These developments include a new residential development that will access
off of Lakeland Trail and the redevelopment of Altadena Valley County Club into the City of Vestavia Hill’s
athletic fields. The resulting traffic volumes used for the no-build analysis are summarized in Figure’s 2
and 3 below.
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Figure 3: Projection of Traffic Counts for 2036
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Operational Analysis

The no-build traffic conditions were analyzed to determine operational performance and highlight the
differences with the current configuration. The study intersections were analyzed for morning and
afternoon peak periods using methods outlined in the latest edition of the Highway Capacity Manual. The
results of the analysis are presented in the table below.

Table 1: No-Build Operational Analysis

Intersection Approach 2016 2036
LOS (Delay) LOS (Delay)
AM PM AM PM

Acton Road at Acton Rd (WBL) A (9.4) B (10.4) B (10.5) B(12.3)
Lakeland Trail Lakeland Trail E (36.3) F (194.7) F (128.9) F (1491.3)
Acton Road at Acton Rd (NB) C(31.9) E (58.5) F (84.0) F (146.9)
Camp Horner Drive Acton Rd (SB) B (18.0) D (39.2) E (69.4) F (145.3)
Camp Horner Road D (48.8) F (105.5) F (88.7) F (139.7)

Acton Park Way E (60.6) F (100.5) E (60.8) F (81.4)

As shown in the table above the study intersections operate at poor levels of service under no build
conditions for both 2016 and 2036. The Lakeland Trail approach experiences significant delay for left
turning vehicles onto southbound Acton Road. The installation of a signal at this location could help
alleviate this delay, albeit with an impact to the through movements along Acton Road.

Proposed Alternatives

The goal of this study was to develop alternative alignments for Acton Road that have a safer geometry,
increase the capacity of the roadway, and better serve as a collector roadway for the area. In exploring
alternative configurations many factors were considered including terrain, required right of way,
environmental impacts, constructability, and cost. The highest priority for the alternative alignment was
to correct the sharp curve along Acton Road at Lakeland Trail. The secondary purpose is to develop a cross
section to provide better carrying capacity of the roadway for all users.

The results of the alternatives analysis produced three options for improving the roadway. Two options
involve rebuilding the entire section of roadway with a 3-lane section along with possibly including a multi-
use pedestrian path, as well. The third option takes into account the difficult task of finding a funding
source for large construction projects. This option is meant to be a lower cost alternative to address the
sharp curve and limited sight distance at the Lakeland Trail intersection.

Alternative 1

Alternative 1 roughly follows the existing footprint of the study section of Acton Road. This alignment
increases the radii along Acton Road to create better horizontal and vertical geometric conditions. The
result is a straighter alignment through the study area with a minimum curve design speed of 35mph.
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Figure 4 below shows a section of the Alternative 1 alighnment near Lakeland Trail. More detailed graphics
of the proposed alignment from International Drive through Camp Horner Road are attached at the end
of this report.

ot ~//‘ A\ !"‘ 4 '-:‘ d V
Figure 4: Alternative 1 (Realignment)

The proposed cross section for Alternative 1 includes a 3 lane roadway section with an adjacent multiuse
path on the east side of the road. It is proposed that the travel lanes be 11 feet wide and the center turn
lane be 13 feet wide. The road would be have a typical curb and gutter. The multiuse path would be 8 feet
in width to serve both bicycles and pedestrians and be separated from the roadway with a grassed buffer.
An example typical section is illustrated on the following page in Figure 5.

As a result of the alignment of Alterative 1, additional right of way will be required. The majority of this
will be acquired from the properties located in the curves. It anticipated that at least one entire property
and portions of additional properties will be needed to complete the alignment.

In order to implement this proposed alignment, it is estimated that construction costs will be
approximately $2.2 million. This estimate includes all construction related costs including earthwork,
drainage, paving, environmental mitigation and contingencies. It does not include right of way costs which
are estimated to cover approximately 7 total acres of acquisition and an additional $350,000. A detailed
cost estimate is provided in the Appendices of this report.
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Alternative 2

In an effort to explore an additional corridor for the roadway alighment and to reduce the impact to
existing properties, Alternative 2 explores a roadway alignment to the southeast of the existing roadway.
This alignment cuts through the edge of the proposed Vestavia Hills Park in the former Altadena Valley
Country Club. By following this route, a straighter cross-section would be possible. The proposed
Alternative 2 alignment is presented in Figure 6 below.

Figure 6: Alternative 2 (Southeast expansion)

Alternative 2 provides a roadway geometry that eliminates the sharp curves experienced by the existing
section. Additionally, as Acton Road is widened to a three-lane section with a higher capacity it will
become more of a connector roadway instead of the local residential road it is today. Alternative 2
relocates a large section of Acton Road away from a residential area, significantly reducing the number of
driveways fronting the roadway. This will slightly increase the carrying capacity and safety of the roadway.
Under this alternative, the abandoned section of Acton Road would remain in service as an access to the
residential properties fronting it.
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This alignment will impact current plans for the Vestavia Hills park to be located on the former Altadena
Valley Country Club. In order to route the roadway through this section, some of the park property will
need to be acquired for the roadway footprint. While it is currently undeveloped, the park is expected to
be in place before the start of construction of an Acton Road alternative.

Since this alternative will be routed along an alighment away from the existing roadway, there will be
more extensive environmental impacts. Most of the section through the old golf course is currently within
a flood plain, so the roadway will need to be built up to cross this section. Additionally, the southwest end
of the alignment cuts through a wooded section with an existing creek that will require consideration to
avoid erosion, runoff and storm water impacts.

This option is the more expensive of the two options with an estimated construction cost of approximately
S4 million. As with the Alternative 1 estimate this does not include right of way costs. A large portion of
the cost is attributed to the earthwork to raise the roadway through the golf course.

Intersections

The study intersections along Acton Road at International Park, Lakeland Trail and Camp Horner Road
were evaluated to determine geometric improvements needed to improve operations and safety of each
as part of the Alternative improvements. The need for left and right turn lanes were evaluated, as well as,
additional modifications including traffic control, widening and pedestrian improvements.

The proposed redevelopment of Altadena Valley Country Club into athletic fields is planned to access
Acton Road at the existing intersection with the daycare just north of International Park Drive. It is
recommended that the four-lane section that ends just north of International Park Drive be extended to
the park access road intersection. It is here that the outside northbound lane is recommended to be
dropped as a dedicated right turn lane into the park. This concept it illustrated in Figure 7 below.

Figure 7 — International Park Drive/Park Access Improvements

The intersection at Lakeland Trail will gain a large improvement under each alternative due to the increase
in the sight distance for vehicles turning out of Lakeland Trail. Additionally, the inclusion of a left turn lane
onto Lakeland Trail from southbound Acton Road as part of each alternative will benefit the through traffic
along Acton Road. The need for a northbound right turn deceleration lane along Acton Road was
evaluated and it was determined that based on existing movement volumes at the intersection it would
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not be warranted, however the proposed residential development accessing Lakeland Trail will generate
higher future volumes resulting in the need for a right turn lane at this location.

Camp Horner Road at Acton Road currently suffers significant congestion in the morning and afternoon
peak periods. An evaluation of the intersection was performed to determine additional improvements
available to increase the operations at the intersection in the peak periods. During the morning peak
period, there is a heavy demand from Camp Horner Road turning in both directions along Acton Road.
This causes queuing along Camp Horner especially for the left turning movement. The afternoon period
experiences more congestion related issues from both directions of Acton Road. The most significant of
which is the left turn from southbound Acton Road onto Camp Horner Drive. The volume making this
movement easily justifies the need for dual southbound left turn lanes. Implementing such a modification
would present significant challenges. The right of way along Acton Road is fairly constrained. Widening
along Acton to accommodate the second turn lane will need to take place on the northwest side of the
road. Due to the slope in this area, a retaining wall will need to be installed to accommodate the widening.
The second challenge with the dual left turn lanes is providing a second receiving lane along Camp Horner
Road. In order to incorporate the two eastbound lanes widening would need to occur for approximately
500 to 1000 feet. It is anticipated that the cost for the proposed improvements to the Camp Horner Road
intersection would be approximately $620,000. A concept for this implementation is presented below in
Figure 8 with a detailed layout provided in the Appendices.

_____

A ¢ ‘\*.*";"i ’:t;a L)'~ el \ “ vy
Figure 8 — Camp Horner Road Intersection Improvements

In addition to the SB dual left turn lanes along Acton Road, it is recommended that the traffic signal timings
be updated and optimized for the existing and future traffic. Ensuring that the intersection is operating at
optimal efficiency is crucial to ensuring that it is moving as many vehicles as possible under its current
configuration. Further changes that were explored at this intersection included converting the Acton Park
approach to aright in/out only and installing a roundabout at the intersection. Both options have potential
positive impacts. The Acton Park option would result in a more efficient intersection by reducing the
Acton Road Study
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number of phases, but it would only be slightly since the traffic volumes from this approach are low. For
the roundabout alternative, there are significant challenges with right of way, geometry and grade in
order to implement it. It was also determined that this option would require a multilane roundabout, as
well. An exhaustive multilane roundabout configuration study was not performed, but it is recommended
that this be explored further if stakeholders express interest.

Operational Evaluation of Alternatives 1 and 2

While each of the alternatives vary in their alignments, the operations of the sections will be very similar.
Under typical analysis methods, there would be no operational difference between the two alternatives.
As a result, the operational evaluation of the alternatives was combined into a single ‘build’ scenario.

Table 2: Operational Analysis for Build Scenario

Intersection Approach 2016 2036
LOS (Delay) LOS (Delay)
AM PM AM PM
Acton Road at Acton Rd (NB) A (3.6) A (4.0) A(3.1) B (5.8)
Lakeland Trail Acton Rd (SB) A(4.2) A (3.7) A (4.3) B (4.6)
Lakeland Trail C(22.7) C(27.5) D (40.4) F (52.5)
Acton Road at Acton Rd (NB) C(30.1) C(26.9) E (63.5) E(78.1)
Camp Horner Drive Acton Rd (SB) C (33.3) C(23.4) D (52.8) D (41.8)
Camp Horner Road D (42.9) E (55.5) D (52.3) F (87.9)
Acton Park Way E (64.7) E (64.6) F (161.5) F (81.7)

The table above shows the benefit of the recommended improvements to the roadway and intersections.
The dual left turn lanes from southbound Acton onto Camp Horner Road provide the largest improvement,
especially for afternoon peak period conditions. In addition to the quantified operational benefits shown
above, there will be additional capacity improvements as a result of the geometric modifications including
increasing sight distances and removing the sharp curves.

Alternative 3

A third alternative was explored to develop a lower cost improvement that could be implemented to aid
in increasing the safety of the Lakeland trail intersection. The concept developed for this alternative
involves the installation of a roundabout at the intersection with Lakeland Trail. This alternative
intersection is able to incorporate the existing curvature of roadway as the southern limits of the
roundabout. By eliminating the need for left turns across traffic to enter or exit Lakeland Trail, the
potential for crashes at this intersection is reduced significantly both in frequency and severity. A
conceptual drawing of the roundabout is presented in Figure 9 below.
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Figure 9: Alternative 3 (Roundabout Concept
As depicted in Figure 9, additional right of way will still be required to install the proposed roundabout.

Furthermore, there will be significant earthwork required on the northern edge of the intersection in
order to create the needed grades.

Based on traffic operational analysis conducted it was determined that the roundabout would provide
sufficient capacity for current and future traffic volumes through the intersection.

The costs associated with implementing the roundabout at Lakeland Trail will be heavily weighted by the
amount of earthwork required to create a level surface for the roundabout. The northern side of the
roundabout is currently a hill that will need to be cut, much of this can be used as fill to build up the
northbound approach of Acton Road into the roundabout. It is estimated that construction costs for the
roundabout will be around $700,000. While this cost is still significant, it is less than the full proposed
alternative alignments.

Preferred Alternative

Based on stakeholder involvement, cost, and the impacts to the park it was determined that Alternative
1 was preferred alignment. As a result, a detailed preliminary design was performed. These layouts are
presented in the appendices of this report and illustrate the alignment in respect to the existing roadway
geometry, right of way, and driveways. The preliminary design incorporates the proposed park entrance
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at international drive. Additionally, drawings illustrating the existing utilities in the scope of the project
are included in an effort to help identify potential utility conflicts.

Funding

In order to accelerate the implementation of a preferred alternative for Acton Road a funding source will
need to be identified and allocated. There are different funding sources, each with differing requirements.
Funding can be obtained at the federal, state or local level or a combination of each. Local funding sources
may include funding appropriations by the City Council, shared funding agreement between the City,
ALDOT, and the Greater Birmingham MPO, and special tax increases such as local option sales tax or
assessments to properties along the project corridor. Available grant programs that could assist in project
funding include federal transportation safety funds that could be obtained through the Greater
Birmingham MPO, as well as, state grant programs such as ATRIP or economic development funds
available through ADECA.

A summary of the options and estimated improvement costs are presented in the Table 3 below. Detailed
cost estimates are available in the Appendices.

Table 3: Estimated Improvement Costs

Improvement Description Anticipated
Costs

Alternative 1 3-lane Acton along existing alignment w/pedestrian $3,621,000
path

Alternative 1(a) 3-lane Acton along existing alignment without $3,400,000
pedestrian path

Alternative 2 3-lane Acton southern alignment, w/pedestrian path $4,200,000

Alternative 3 Roundabout at Acton and Lakeland Trail $700,000

Camp Horner Intersection | Intersection Improvements at Camp Horner Road $620,000

Conclusions

Acton Road from Camp Horner Road to International Park Drive is currently congested and presents an
alignment with sharp curves and poor sight distance. This report has detailed the steps taken to evaluate
and develop multiple alternative alignments to the roadway to increase operational flow and safety of the
roadway.

Two alternative alignments were developed for the Acton Road. While they follow different paths, each
has similar operational benefits. As shown in the analysis, a significant reduction is vehicle delay at the
intersections will occur due to the improvements. Furthermore, there will be safety and additional
capacity improvements as a result of the geometric modifications including increasing sight distances and
removing the sharp curves.

A third alternative for improvements at the intersection of Acton Road at Lakeland Trail was developed.
The recommended alternative involves installing a roundabout at the intersections. While still a significant
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cost, it was determined that this configuration would operate with acceptable levels of service while
reduce points of conflict at the intersection and increasing the safety of the curved section of the roadway.

It is the recommendation of this study in conjunction with the stakeholders involved that Alternative 1 be
pursued for implementation. The limited impact to existing projects and right-of-way, in addition to the
operational and safety benefits, are the main justifications for the recommendation.
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Appendix A
Existing Traffic Counts
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Location::
City, State: :
Speed Limit: :

ACTON RD north of INTERMATIONAL PARK DR

BIRMINGHAM, AL
35 mph

mph
_ Total_
6:00 AM 498
7:00 AM 1311
8:00 AM 1096
9:00 AM 731
10:00 AM 648
11:00 AM 805
12:00 PM 876
1:00 PM 747
2:00 PM 822
3:00 PM 1097
4:00 PM 1276
5:00 PM 1134
6:00 PM 288
7:00 PM 551
8:00 PM 453
9:00 PM 228
10:00 PM 87
11:00 PM 55

4/7/2016

12:00 AM 34
1:00 AM 13
2:00 AM 16
3:00 AM 8
4:00 AM 25
5:00AM 121
Total 13620

%o

Percentile Speeds

(mph)
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1409 Turnham Lane, Birmingham, AL 35216

205-824-0125
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1.3 0.7 1.0 4.6 19.6
10 % 15% 50% 85% 90%
34.6 36.3 42.6 46.5 48.0
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TRAFFIC DATA, LLC
1409 Turnham Lane, Birmingham, AL 35216
205-824-0125

Location: : ACTON RD north of INTERNATIONAL PARK DR
City, State: : BIRMINGHAM, AL Date: 4/6/2016
Speed Limit: : 35 mph Wednesday
24 Hour Vehicle Classification
Combined Channels
Cars & 2 Axle 2Axle 3 Axle 4Aaxle <5AxI 5Axle >6AxlI <6Axl 6Axle >6Axl
Time Total Bike  Trailer Long Buses 6Tire Single Single Double Double Double Multi Multi Multi
6:00 AM 498 2 374 99 8 12 1 0 2 0 0 0 0 0
7:00 AM 1311 6 979 211 34 hb 4 0 19 0 0 1 0 2
8:00 AM 1096 4 837 172 32 41 1 0 9 0 0 0 0 0
9:00 AM 731 2 541 149 10 24 1 0 4 0 0 0 0 0
10:00 AM 648 0 478 132 6 26 2 0 4 0 0 0 0 0
11:00 AM 805 6 620 143 9 19 0 1 7 0 0 0 0 0
12:00 PM 876 4 662 165 17 21 3 0 3 0 0 1 0 0
1:00 PM 747 3 603 103 15 17 2 0 2 2 0 0 0 0
2:00 PM 822 1 603 159 20 35 2 0 2 0 0 0 0 0
3:00 PM 1097 6 798 205 27 45 6 0 9 0 0 1 0 0
4:00 PM 1276 11 944 235 30 34 3 f: 16 0 0 2 0 0
5:00 PM 1134 11 795 156 67 33 2 0 48 2 0 2 1 17
6:00 PM 988 6 761 165 18 25 2 0 10 0 0 1 0 0
7:00 PM 551 3 449 89 2 7 0 0 1 0 0 0 0 0
8:00 PM 453 0 341 77 7 27 0 0 0 1 0 0 0 0
9:00 PM 228 1 191 32 0 3 0 0 1 0 0 0 0 0
10:00 PM 87 0 73 14 0 0 0 0 0 0 0 0 0 0
11:00 PM 55 0 48 7 0 0 0 0 0 0 0 0 0 0
4/7/2016
12:00 AM 34 0 28 6 0 0 0 0 0 0 0 0 0 0
1:00 AM 13 0 10 3 0 0 0 0 0 0 0 0 0 0
2:00 AM 16 (1] 12 4 0 0 0 0 0 0 0 0 0 0
3:00 AM 8 0 5 2 0 0 0 0 0 1 0 0 0 0
4:00 AM 25 0 18 7 0 0 0 0 0 0 0 0 0 0
5:00AM 121 0 90 26 1 3 1 0 0 0 0 0 0 0
Total 13620 66 10260 2361 303 427 30 2 137 6 0 8 1 19
% 0.5 753 17,3 2.2 3.4 0.2 0.0 1.0 0.0 0.0 0.1 0.0 0.1






TRAFFIC DATA, LLC
1409 Turnham Lane, Birmingham, AL 35216
205-824-0125

Location: : ACTON RD north of LAKELAND TRAIL
City, State: : BIRMINGHAM, AL Date: 4/6/2016
Speed Limit: : 35 mph Wednesday
24 Hour Speed
. Combined Channels
mph 0 - 15 - 20 - 25 - 30 - 35 - 40 - 45 - 50 - 55 - 60 - 65 - 70 -
____Total <15 < 20 <25 <30 <35 <40 <45 <50 <55 <60 <65 <70 <200
6:00 AM 490 7 1 8 49 226 167 30 1 0 0 0 0 1
7:00 AM 1144 131 34 41 245 463 208 18 1 1 (0] 0 1 1
8:00 AM 1030 68 29 28 189 488 201 20 4 0 0 0 1 2
9:00 AM 727 11 6 8 117 360 205 20 0 0 0 0 0 0
10:00 AM 655 1 5 8 110 339 166 19 5 0 1 0 0 1
11:00 AM 781 10 8 10 133 407 187 24 2 0 (0] 0 0 0
12:00 PM 853 23 4 15 161 431 196 20 0 1 0 0 0 2
1:00 PM 767 11 6 14 152 390 168 23 1 0 0 1 0 1
2:00 PM 830 8 6 13 123 473 188 18 1 0 0 o] 0 0
3:00 PM 1064 43 16 36 225 535 186 16 3 0 1 1 0 2
4:00 PM 1266 54 12 42 297 641 195 16 0 3 3 2 1 0
5:00 PM 1248 91 44 62 308 570 157 11 1 0 (0] 2 0 2
6:00 PM 1001 18 6 38 314 506 106 8 0 0 2 1 0 2
7:00 PM 531 5 1 20 131 278 a8 7 1 0 0 0 0 0
8:00 PM 449 2 2 50 200 161 32 1 0 0 1 o] 0 0
9:00 PM 236 0 0 6 80 119 28 3 0 0 0 0 0 0
10:00 PM 84 0 0 3 17 45 17 2 0 0 0 0 0 0
11:00 PM 55 0 0 3 8 25 17 2 0 0 (0] 0 0 0
4/7/2016
12:00 AM 34 0 0 ) 4 17 9 2 0 0 0 0 0 0
1:00 AM 12 0] 0 0 2 5 4 0 1 0 0 0 0 o]
2:00 AM 15 0 0 0 4 7 3 1 0 0 0 (0] 0 (0]
3:00 AM 8 0 0 0 5 0 2 1 0 0 0 0 0 0
4:00 AM 21 0 0 0 2 9 9 o 0 0 0 (0] 0 0
_500AM 119 o 2 3 20 50 36 05 @ 03 0 0 0 0 0
Total 13420 483 182 410 2896 6545 2575 268 24 5 8 7 3 14
% 3.6 1.4 3.1 21.6 48.8 19.2 2.0 0.2 0.0 0.1 0.1 0.0 0.1
Percentile Speeds 10% 15% 50% 85% 90%
(mph) 26.1 27.6 32.4 36.3 372
10 mph Pace Speed 27.6 - 37.6 Average 31.4 mph
Number in Pace 10727 (79.9 %) Minimum 5.0 mph
Maximum 87.6 mph
Speeds Exceeded 25 mph 35mph 45 mph
92.0 % 21.6 % 0.5 %

Count 12345 2904 61



Location: : ACTON RD north of LAKELAND TRAIL
City, State: : BIRMINGHAM, AL
Speed Limit: : 35 mph

Time.

6:00 AM
7:00 AM
8:00 AM
9:00 AM
10:00 AM
11:00 AM

4/7/2016
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
Total
%

Total
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1144
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24 Hour Vehicle Classification
Combined Channels
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4.) Camp Horner Intersection
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HCM 2010 TWSC (AM Peak)

18: Lakeland Trail & Acton Road 8/15/2016
Intersection
Int Delay, siveh
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts & L
Traffic Vol, veh/h 875 8 45 793 55 45
Future Vol, veh/h 875 8 45 793 55 45
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 951 9 49 862 60 49
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 960 0 1915 955
Stage 1 - - - - 955 -
Stage 2 - 960 -
Critical Hdwy 4.12 6.42 6.22
Critical Hdwy Stg 1 - 5.42 -
Critical Hdwy Stg 2 - 5.42 -
Follow-up Hdwy 2.218 3.518 3.318
Pot Cap-1 Maneuver 17 74 313
Stage 1 - 374 -
Stage 2 372
Platoon blocked, %
Mov Cap-1 Maneuver 17 64 313
Mov Cap-2 Maneuver - 64
Stage 1 374
Stage 2 323
Approach EB WB NB
HCM Control Delay, s 0 0.6 194.7
HCM LOS F
Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT
Capacity (veh/h) 100 - - 717
HCM Lane V/C Ratio 1.087 - - 0.068 -
HCM Control Delay (s) 194.7 - - 104 0
HCM Lane LOS F - - B A
HCM 95th 9%tile Q(veh) 7 - - 02 -
6/15/2016 Baseline Synchro 9 Report
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HCM 2010 TWSC (PM Peak)

18: Lakeland Trail & Acton Road 8/15/2016

Intersection

Int Delay, siveh

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts & L

Traffic Vol, veh/h 734 6 5 851 20 25

Future Vol, veh/h 734 6 5 851 20 25

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 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 798 7 5 925 22 27

Major/Minor Majorl Major2 Minorl

Conflicting Flow Al 0 0 804 0 1737 801
Stage 1 - - - - 801 -
Stage 2 - 936 -

Critical Hdwy 4.12 6.42 6.22

Critical Hdwy Stg 1 - 5.42 -

Critical Hdwy Stg 2 - 5.42 -

Follow-up Hdwy 2.218 3.518 3.318

Pot Cap-1 Maneuver 820 96 384
Stage 1 - 442 -
Stage 2 382

Platoon blocked, %

Mov Cap-1 Maneuver 820 95 384

Mov Cap-2 Maneuver - 95 -
Stage 1 442
Stage 2 377

Approach EB WB NB

HCM Control Delay, s 0 0.1 36.3

HCM LOS E

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 163 - - 820

HCM Lane V/C Ratio 0.3 - - 0.007 -

HCM Control Delay (s) 36.3 - - 94 0

HCM Lane LOS E - - A A

HCM 95th 9%tile Q(veh) 12 - - 0

6/15/2016 Baseline Synchro 9 Report
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HCM 2010 Signalized Intersection Summary (AM Peak)

22: Acton Road & Camp Horner Road 8/16/2016
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul 4 ul b 4 ul b Ts
Traffic Volume (veh/h) 8 27 6 253 8 366 20 471 531 670 449 5
Future Volume (veh/h) 8 27 6 253 8 366 20 471 531 670 449 5
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 9 29 0 275 9 0 22 512 0 728 488 5
Adj No. of Lanes 0 1 1 0 1 1 1 1 1 1 1 0
Peak Hour Factor 092 092 092 092 09 092 092 09 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 12 38 43 284 9 261 343 609 518 751 1320 14
Arrive On Green 003 003 000 016 016 000 033 033 000 036 072 0.72
Sat Flow, veh/h 436 1405 1583 1720 56 1583 900 1863 1583 1774 1841 19
Grp Volume(v), veh/h 38 0 0 284 0 0 22 512 0 728 0 493
Grp Sat Flow(s),veh/h/In 1841 0 1583 1777 0 1583 900 1863 1583 1774 0 1859
Q Serve(g_s), s 3.0 0.0 0.0 236 0.0 0.0 25 379 0.0 502 0.0 152
Cycle Q Clear(g_c), s 3.0 0.0 0.0 236 0.0 0.0 25 379 0.0 502 00 152
Prop In Lane 0.24 1.00 0.97 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 50 0 43 293 0 261 343 609 518 751 0 1334
VIC Ratio(X) 077 000 000 097 000 000 006 084 000 097 000 037
Avail Cap(c_a), veh/h 68 0 59 293 0 261 343 609 518 787 0 1334
HCM Platoon Ratio 100 100 100 100 100 1.00 100 100 100 1.00 1.00 1.00
Upstream Filter(1) 100 000 000 100 000 000 1.00 100 000 1.00 000 100
Uniform Delay (d), s/veh 71.8 0.0 0.0 616 0.0 0.0 345 464 0.0 353 0.0 8.1
Incr Delay (d2), s/veh 28.7 0.0 0.0 439 0.0 0.0 04 132 0.0 244 0.0 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.9 0.0 00 152 0.0 0.0 0.7 217 00 342 0.0 8.0
LnGrp Delay(d),s/veh 100.5 0.0 0.0 1055 0.0 0.0 348 595 0.0 59.7 0.0 8.9
LnGrp LOS F F C E E A
Approach Vol, veh/h 38 284 534 1221
Approach Delay, siveh 100.5 105.5 58.5 39.2
Approach LOS F F E D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 579 531 8.5 111.0 29.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax),s 56.5 455 55 106.5 245
Max Q Clear Time (g_c+l1),s 52.2  39.9 5.0 17.2 25.6
Green Ext Time (p_c), s 12 3.0 0.0 8.7 0.0
Intersection Summary
HCM 2010 Ctrl Delay 54.3
HCM 2010 LOS D

6/15/2016 Baseline Synchro 9 Report
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HCM 2010 Signalized Intersection Summary (PM Peak)

22: Acton Road & Camp Horner Road 8/15/2016
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % Ts
Traffic Volume (veh/h) 15 40 25 425 10 700 8 375 320 300 340 10
Future Volume (veh/h) 15 40 25 425 10 700 8 375 320 300 340 10
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 16 43 0 462 11 0 9 408 0 326 370 11
Adj No. of Lanes 0 1 1 0 1 1 1 1 1 1 1 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 21 57 68 511 12 466 418 646 549 473 950 28
Arrive On Green 004 004 000 029 029 000 035 035 000 014 053 053
Sat Flow, veh/h 498 1339 1583 1735 41 1583 998 1863 1583 1774 1800 54
Grp Volume(v), veh/h 59 0 0 473 0 0 9 408 0 326 0 381
Grp Sat Flow(s),veh/h/In 1838 0 1583 1776 0 1583 998 1863 1583 1774 0 1853
Q Serve(g_s), s 3.2 0.0 00 257 0.0 0.0 06 184 00 112 00 123
Cycle Q Clear(g_c), s 3.2 0.0 00 257 0.0 0.0 06 184 00 112 00 123
Prop In Lane 0.27 100 098 100 1.00 100 1.00 0.03
Lane Grp Cap(c), veh/h 79 0 68 523 0 466 418 646 549 473 0 979
VIC Ratio(X) 075 000 000 09 000 000 002 063 000 069 000 039
Avail Cap(c_a), veh/h 330 0 284 628 0 560 418 646 549 558 0 979
HCM Platoon Ratio 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 000 000 100 000 000 1.00 100 000 1.00 000 1.00
Uniform Delay (d), s/veh 475 0.0 00 340 0.0 00 216 274 00 183 00 141
Incr Delay (d2), siveh 13.1 0.0 00 1438 0.0 0.0 0.1 4.7 0.0 2.9 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 19 0.0 00 1438 0.0 0.0 02 102 0.0 5.8 0.0 6.6
LnGrp Delay(d),s/veh 60.6 0.0 00 4838 0.0 00 217 321 00 212 00 152
LnGrp LOS E D C C C B
Approach Vol, veh/h 59 473 417 707
Approach Delay, s/veh 60.6 48.8 319 18.0
Approach LOS E D © B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 182 393 8.8 57.5 34.1
Change Period (Y+Rc), s 45 45 45 45 45
Max Green Setting (Gmax),s 185  30.0 18.0 53.0 35.5
Max Q Clear Time (g_c+l1),s 132  20.4 5.2 14.3 21.7
Green Ext Time (p_c), s 0.5 35 0.2 5.8 1.9
Intersection Summary
HCM 2010 Ctrl Delay 318
HCM 2010 LOS ©

6/15/2016 Baseline Synchro 9 Report
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HCM 2010 Signalized Intersection Summary (AM Peak)

18: Lakeland Trail & Acton Road 8/16/2016
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts b 4 b ul
Traffic Volume (veh/h) 875 8 45 793 55 45
Future Volume (veh/h) 875 8 45 793 55 45
Number 4 14 3 8 5 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 1.00 1.00 100
Adj Sat Flow, veh/h/In 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 951 9 49 862 60 0
Adj No. of Lanes 1 0 1 1 1 1
Peak Hour Factor 092 092 092 092 09 092
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1408 13 420 1423 149 133
Arrive On Green 076 076 076 0.76 0.08 0.00
Sat Flow, veh/h 1842 17 583 1863 1774 1583
Grp Volume(v), veh/h 0 960 49 862 60 0
Grp Sat Flow(s),veh/h/In 0 1860 583 1863 1774 1583
Q Serve(g_s), s 0.0 149 27 121 1.9 0.0
Cycle Q Clear(g_c), s 00 149 176 121 1.9 0.0
Prop In Lane 0.01 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 1421 420 1423 149 133
VIC Ratio(X) 0.00 068 012 0.61 040 0.00
Avail Cap(c_a), veh/h 0 2460 745 2464 374 334
HCM Platoon Ratio 100 100 1.00 100 100 1.00
Upstream Filter(1) 000 1.00 100 100 1.00 0.00
Uniform Delay (d), s/veh 0.0 34 7.7 31 2538 0.0
Incr Delay (d2), s/veh 0.0 0.6 0.1 0.4 17 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.0 74 0.4 6.2 1.0 0.0
LnGrp Delay(d),s/veh 0.0 4.0 7.8 35 275 0.0
LnGrp LOS A A A C
Approach Vol, veh/h 960 911 60
Approach Delay, siveh 4.0 37 2715
Approach LOS A A ©
Timer 1 2 3 4 5 6 8
Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 9.5 49.8 49.8
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 12.5 78.5 78.5
Max Q Clear Time (g_c+I1), s 3.9 16.9 19.6
Green Ext Time (p_c), s 0.1 26.2 25.7
Intersection Summary
HCM 2010 Ctrl Delay 4.6
HCM 2010 LOS A
6/15/2016 Baseline Synchro 9 Report
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HCM 2010 Signalized Intersection Summary (PM Peak)

18: Lakeland Trail & Acton Road 8/16/2016
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts b 4 b ul
Traffic Volume (veh/h) 734 6 5 851 20 25
Future Volume (veh/h) 734 6 5 851 20 25
Number 4 14 3 8 5 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 1.00 1.00 100
Adj Sat Flow, veh/h/In 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 798 7 5 925 22 0
Adj No. of Lanes 1 0 1 1 1 1
Peak Hour Factor 092 092 092 092 09 092
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1363 12 498 1377 165 148
Arrive On Green 074 074 074 074 0.09 0.00
Sat Flow, veh/h 1844 16 674 1863 1774 1583
Grp Volume(v), veh/h 0 805 B 925 22 0
Grp Sat Flow(s),veh/h/In 0 1860 674 1863 1774 1583
Q Serve(g_s), s 0.0 107 02 138 0.6 0.0
Cycle Q Clear(g_c), s 00 107 109 138 0.6 0.0
Prop In Lane 0.01 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 1374 498 1377 165 148
VIC Ratio(X) 0.00 059 001 0.67 013 0.00
Avail Cap(c_a), veh/h 0 3554 1283 3560 281 251
HCM Platoon Ratio 100 100 1.00 100 100 1.00
Upstream Filter(1) 000 1.00 100 100 1.00 0.00
Uniform Delay (d), s/veh 0.0 3.2 5.7 36 223 0.0
Incr Delay (d2), s/veh 0.0 0.4 0.0 0.6 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.0 5.3 0.0 6.9 0.3 0.0
LnGrp Delay(d),s/veh 0.0 3.6 5.7 42 227 0.0
LnGrp LOS A A A C
Approach Vol, veh/h 805 930 22
Approach Delay, siveh 3.6 42 227
Approach LOS A A ©
Timer 1 2 3 4 5 6 8
Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 9.5 44.1 44.1
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 8.5 102.5 102.5
Max Q Clear Time (g_c+I1), s 2.6 12.7 15.8
Green Ext Time (p_c), s 0.0 23.9 23.8
Intersection Summary
HCM 2010 Ctrl Delay 4.2
HCM 2010 LOS A
6/15/2016 Baseline Synchro 9 Report
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HCM 2010 Signalized Intersection Summary (AM Peak)

22: Acton Road & Camp Horner Road 8/16/2016
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul 4 ul b 4 ul Ts
Traffic Volume (veh/h) 8 27 6 253 8 366 20 471 531 670 449 5
Future Volume (veh/h) 8 27 6 253 8 366 20 471 531 670 449 5
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 9 29 0 275 9 0 22 512 0 728 488 5
Adj No. of Lanes 0 1 1 0 1 1 1 1 1 2 1 0
Peak Hour Factor 092 092 092 092 09 092 092 09 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 14 44 50 316 10 291 354 825 701 1110 1218 12
Arrive On Green 003 003 000 018 018 000 044 044 000 018 0.66 0.66
Sat Flow, veh/h 436 1405 1583 1720 56 1583 900 1863 1583 3442 1841 19
Grp Volume(v), veh/h 38 0 0 284 0 0 22 512 0 728 0 493
Grp Sat Flow(s),veh/h/In 1841 0 1583 1777 0 1583 900 1863 1583 1721 0 1859
Q Serve(g_s), s 2.2 0.0 0.0 17.0 0.0 0.0 19 231 0.0 4.1 0.0 134
Cycle Q Clear(g_c), s 2.2 0.0 00 170 0.0 00 152 231 0.0 4.1 0.0 134
Prop In Lane 0.24 1.00 0.97 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 58 0 50 326 0 291 354 825 701 1110 0 1231
VIC Ratio(X) 0.66 000 000 087 000 000 006 062 000 066 0.00 040
Avail Cap(c_a), veh/h 92 0 79 462 0 412 354 825 701 1110 0 1231
HCM Platoon Ratio 100 100 100 100 100 1.00 100 100 100 1.00 1.00 1.00
Upstream Filter(1) 100 000 000 100 000 000 1.00 100 000 1.00 000 100
Uniform Delay (d), s/veh 525 0.0 0.0 434 0.0 00 259 235 0.0 314 0.0 8.5
Incr Delay (d2), s/veh 12.1 0.0 00 121 0.0 0.0 0.3 35 0.0 1.4 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.3 0.0 0.0 9.5 0.0 0.0 05 126 0.0 9.6 0.0 7.2
LnGrp Delay(d),s/veh 64.6 0.0 0.0 555 0.0 00 262 270 0.0 328 0.0 9.5
LnGrp LOS E E C C C A
Approach Vol, veh/h 38 284 534 1221
Approach Delay, siveh 64.6 55.5 26.9 23.4
Approach LOS E E © ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 240 530 7.9 77.0 24.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax),s 19.5 485 55 725 28.5
Max Q Clear Time (g_c+l1),s 6.1  25.1 4.2 15.4 19.0
Green Ext Time (p_c), s 5.2 3.6 0.0 7.3 1.1
Intersection Summary
HCM 2010 Ctrl Delay 29.5
HCM 2010 LOS C
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HCM 2010 Signalized Intersection Summary (PM Peak)

22: Acton Road & Camp Horner Road 8/16/2016
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul 4 ul b 4 ul Ts
Traffic Volume (veh/h) 15 40 25 425 10 700 8 375 320 300 340 10
Future Volume (veh/h) 15 40 25 425 10 700 8 375 320 300 340 10
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 16 43 0 462 11 0 9 408 0 326 370 11
Adj No. of Lanes 0 1 1 0 1 1 1 1 1 2 1 0
Peak Hour Factor 092 092 092 092 09 092 092 09 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 21 56 66 522 12 477 437 685 582 397 948 28
Arrive On Green 0.04 004 000 030 030 000 037 037 000 012 053 053
Sat Flow, veh/h 498 1339 1583 1735 41 1583 998 1863 1583 3442 1800 54
Grp Volume(v), veh/h 59 0 0 473 0 0 9 408 0 326 0 381
Grp Sat Flow(s),veh/h/In 1838 0 1583 1776 0 1583 998 1863 1583 1721 0 1853
Q Serve(g_s), s 3.3 0.0 0.0 263 0.0 0.0 0.6 183 0.0 9.6 0.0 127
Cycle Q Clear(g_c), s 33 0.0 00 263 0.0 0.0 0.6 183 0.0 9.6 0.0 127
Prop In Lane 0.27 1.00 098 1.00 1.00 1.00 1.00 0.03
Lane Grp Cap(c), veh/h 77 0 66 535 0 477 437 685 582 397 0 976
VIC Ratio(X) 077 000 000 083 000 000 002 060 000 08 000 0.39
Avail Cap(c_a), veh/h 115 0 99 781 0 696 437 685 582 486 0 976
HCM Platoon Ratio 100 100 100 100 100 1.00 100 100 100 1.00 1.00 1.00
Upstream Filter(1) 100 000 000 100 000 000 1.00 100 000 1.00 000 100
Uniform Delay (d), s/veh 49.1 0.0 0.0 345 0.0 0.0 209 265 0.0 447 0.0 146
Incr Delay (d2), s/veh 15.6 0.0 0.0 8.5 0.0 0.0 0.1 3.8 0.0 9.1 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 2.0 0.0 0.0 141 0.0 0.0 02 101 0.0 5.1 0.0 6.8
LnGrp Delay(d),s/veh 64.7 0.0 0.0 429 0.0 00 209 303 0.0 538 0.0 158
LnGrp LOS E D C C D B
Approach Vol, veh/h 59 473 417 707
Approach Delay, siveh 64.7 42.9 30.1 33.3
Approach LOS E D © ©
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 16.4 426 8.8 59.0 35.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax),s 14.6  35.4 6.5 54.5 455
Max Q Clear Time (g_c+l1),s 11.6  20.3 B3 14.7 28.3
Green Ext Time (p_c), s 0.4 4.5 0.0 5.8 2.9
Intersection Summary
HCM 2010 Ctrl Delay 36.4
HCM 2010 LOS D
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HCM 2010 TWSC (AM Peak)

18: Lakeland Trail & Acton Road 8/15/2016

Intersection

Int Delay, siveh

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts & L

Traffic Vol, veh/h 875 8 45 793 55 45

Future Vol, veh/h 875 8 45 793 55 45

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 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1236 11 64 1121 78 64

Major/Minor Majorl Major2 Minorl

Conflicting Flow Al 0 0 1248 0 2490 1242
Stage 1 - - - - 1242 -
Stage 2 - 1248 -

Critical Hdwy 4.12 6.42 6.22

Critical Hdwy Stg 1 - 5.42 -

Critical Hdwy Stg 2 - 5.42 -

Follow-up Hdwy 2.218 3.518 3.318

Pot Cap-1 Maneuver 558 ~32 213
Stage 1 - 272 -
Stage 2 271

Platoon blocked, %

Mov Cap-1 Maneuver 558 ~22 213

Mov Cap-2 Maneuver - ~22 -
Stage 1 272
Stage 2 189

Approach EB WB NB

HCM Control Delay, s 0 0.7 $1491.3

HCM LOS F

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 558

HCM Lane V/C Ratio - 0.114 -

HCM Control Delay (s) 12.3 0

HCM Lane LOS B A

HCM 95th 9%tile Q(veh) 0.4 -

Notes

~: Volume exceeds capacity  $: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon
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HCM 2010 TWSC (PM Peak)

18: Lakeland Trail & Acton Road 8/15/2016

Intersection

Int Delay, siveh

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts & L

Traffic Vol, veh/h 734 6 5 851 20 25

Future Vol, veh/h 734 6 5 851 20 25

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 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1037 8 7 1203 28 35

Major/Minor Majorl Major2 Minorl

Conflicting Flow Al 0 0 1046 0 2258 1041
Stage 1 - - - - 1041 -
Stage 2 - 1217 -

Critical Hdwy 4.12 6.42 6.22

Critical Hdwy Stg 1 - 5.42 -

Critical Hdwy Stg 2 - 5.42 -

Follow-up Hdwy 2.218 3.518 3.318

Pot Cap-1 Maneuver 665 45 279
Stage 1 - 340 -
Stage 2 280

Platoon blocked, %

Mov Cap-1 Maneuver 665 44 279

Mov Cap-2 Maneuver - 44 -
Stage 1 340
Stage 2 271

Approach EB WB NB

HCM Control Delay, s 0 0.1 128.9

HCM LOS F

Minor Lane/Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 83 - - 665

HCM Lane V/C Ratio 0.766 - - 0.011 -

HCM Control Delay (s) 128.9 - - 105 0

HCM Lane LOS F - - B A

HCM 95th 9%tile Q(veh) 3.8 - - 0
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HCM 2010 Signalized Intersection Summary (AM Peak)

22: Acton Road & Camp Horner Road 8/15/2016
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT  NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % Ts
Traffic Volume (veh/h) 8 27 6 253 8 366 20 471 531 670 449 5
Future Volume (veh/h) 8 27 6 253 8 366 20 471 531 670 449 5
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 11 38 0 358 11 0 28 666 0 947 634 7
Adj No. of Lanes 0 1 1 0 1 1 1 1 1 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 15 50 56 321 10 295 288 558 474 668 1250 14
Arrive On Green 0.04 0.04 0.00 0.19 0.19 0.00 0.30 0.30 0.00 0.35 0.68 0.68
Sat Flow, veh/h 414 1429 1583 1724 53 1583 785 1863 1583 1774 1839 20
Grp Volume(v), veh/h 49 0 0 369 0 0 28 666 0 947 0 641
Grp Sat Flow(s),veh/h/In 1842 0 1583 1777 0 1583 785 1863 1583 1774 0 1859
Q Serve(g_s), s 36 00 00 255 00 00 35 410 00 475 00 231
Cycle Q Clear(g_c), s 36 00 00 255 00 00 35 410 00 475 00 231
Prop In Lane 0.22 1.00 0.97 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 65 0 56 331 0 295 288 558 474 668 0 1264
VIC Ratio(X) 0.75 0.00 0.00 111 0.00 0.00 0.10 1.19 0.00 1.42 0.00 0.51
Avalil Cap(c_a), veh/h 242 0 208 331 0 295 288 558 474 668 0 1264
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(1) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), siveh 65.4 0.0 0.0 55.7 0.0 0.0 34.8 47.9 0.0 39.1 0.0 10.7
Incr Delay (d2), s/veh 16.0 0.0 0.0 84.0 0.0 0.0 0.7 103.7 0.0 196.3 0.0 15
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 2.1 0.0 0.0 20.1 0.0 0.0 0.8 37.0 0.0 61.5 0.0 12.3
LnGrp Delay(d),s/veh 81.4 0.0 0.0 139.7 0.0 0.0 355 151.6 0.0 2354 0.0 12.2
LnGrp LOS F F D F F B
Approach Vol, veh/h 49 369 694 1588
Approach Delay, s/veh 814 139.7 146.9 145.3
Approach LOS F F F F
Timer 1 2 3 4 5 6
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HCM 2010 Signalized Intersection Summary (PM Peak)

22: Acton Road & Camp Horner Road 8/15/2016
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT  NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % Ts
Traffic Volume (veh/h) 15 40 25 425 10 700 8 375 320 300 340 10
Future Volume (veh/h) 15 40 25 425 10 700 8 375 320 300 340 10
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 21 57 0 601 14 0 11 530 0 424 480 14
Adj No. of Lanes 0 1 1 0 1 1 1 1 1 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 28 76 89 570 13 520 316 517 439 370 883 26
Arrive On Green 0.06 0.06 0.00 0.33 0.33 0.00 0.28 0.28 0.00 0.17 0.49 0.49
Sat Flow, veh/h 495 1343 1583 1736 40 1583 899 1863 1583 1774 1801 53
Grp Volume(v), veh/h 78 0 0 615 0 0 11 530 0 424 0 494
Grp Sat Flow(s),veh/h/In 1838 0 1583 1776 0 1583 899 1863 1583 1774 0 1853
Q Serve(g_s), s 45 00 00 355 00 00 10 300 00 185 00 200
Cycle Q Clear(g_c), s 45 00 00 355 00 00 10 300 00 185 00 200
Prop In Lane 0.27 1.00 0.98 1.00 1.00 1.00 1.00 0.03
Lane Grp Cap(c), veh/h 103 0 89 583 0 520 316 517 439 370 0 909
VIC Ratio(X) 0.75 0.00 0.00 1.05 0.00 0.00 0.03 1.03 0.00 1.15 0.00 0.54
Avalil Cap(c_a), veh/h 306 0 264 583 0 520 316 517 439 370 0 909
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(1) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), siveh 50.3 0.0 0.0 36.3 0.0 0.0 28.6 39.0 0.0 32.8 0.0 19.1
Incr Delay (d2), s/veh 10.5 0.0 0.0 52.4 0.0 0.0 0.2 46.1 0.0 924 0.0 2.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 2.6 0.0 0.0 258 0.0 0.0 0.3 22.0 0.0 20.5 0.0 10.7
LnGrp Delay(d),s/veh 60.8 0.0 0.0 88.7 0.0 0.0 28.8 85.2 0.0 1252 0.0 215
LnGrp LOS E F C F F C
Approach Vol, veh/h 78 615 541 918
Approach Delay, s/veh 60.8 88.7 84.0 69.4
Approach LOS E F F E
Timer 1 2 3 4 5 6 7 8
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HCM 2010 Signalized Intersection Summary (AM Peak)

18: Lakeland Trail & Acton Road 8/16/2016
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts b 4 b ul
Traffic Volume (veh/h) 875 8 45 793 55 45
Future Volume (veh/h) 875 8 45 793 55 45
Number 4 14 3 8 5 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 1.00 1.00 100
Adj Sat Flow, veh/h/In 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 1236 11 64 1121 78 0
Adj No. of Lanes 1 0 1 1 1 1
Peak Hour Factor 092 092 092 092 09 092
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1558 14 308 1574 114 101
Arrive On Green 084 084 084 084 0.06 0.00
Sat Flow, veh/h 1843 16 444 1863 1774 1583
Grp Volume(v), veh/h 0 1247 64 1121 78 0
Grp Sat Flow(s),veh/h/In 0 1860 444 1863 1774 1583
Q Serve(g_s), s 0.0 312 78 232 4.3 0.0
Cycle Q Clear(g_c), s 00 312 391 232 4.3 0.0
Prop In Lane 0.01 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 1572 308 1574 114 101
VIC Ratio(X) 000 079 021 071 0.69 0.00
Avail Cap(c_a), veh/h 0 1832 370 1835 251 224
HCM Platoon Ratio 100 100 1.00 100 100 1.00
Upstream Filter(1) 000 1.00 100 100 1.00 0.00
Uniform Delay (d), s/veh 0.0 36 1238 3.0 453 0.0
Incr Delay (d2), s/veh 0.0 2.1 0.3 1.1 7.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 00 16.2 1.0 120 2.3 0.0
LnGrp Delay(d),s/veh 0.0 58 131 41 525 0.0
LnGrp LOS A B A D
Approach Vol, veh/h 1247 1185 78
Approach Delay, siveh 5.8 46 525
Approach LOS A A D
Timer 1 2 3 4 5 6 8
Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 10.8 88.1 88.1
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 14.0 97.5 97.5
Max Q Clear Time (g_c+I1), s 6.3 33.2 411
Green Ext Time (p_c), s 0.1 46.9 42.6
Intersection Summary
HCM 2010 Ctrl Delay 6.6
HCM 2010 LOS A
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HCM 2010 Signalized Intersection Summary (PM Peak)

18: Lakeland Trail & Acton Road 8/16/2016
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts b 4 b ul
Traffic Volume (veh/h) 734 6 5 851 20 25
Future Volume (veh/h) 734 6 5 851 20 25
Number 4 14 3 8 5 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 1.00 1.00 100
Adj Sat Flow, veh/h/In 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 1037 8 7 1202 28 0
Adj No. of Lanes 1 0 1 1 1 1
Peak Hour Factor 092 092 092 092 09 092
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1547 12 422 1561 103 92
Arrive On Green 084 084 084 084 0.06 0.00
Sat Flow, veh/h 1846 14 538 1863 1774 1583
Grp Volume(v), veh/h 0 1045 7 1202 28 0
Grp Sat Flow(s),veh/h/In 0 1860 538 1863 1774 1583
Q Serve(g_s), s 0.0 179 04 255 13 0.0
Cycle Q Clear(g_c), s 00 179 184 255 1.3 0.0
Prop In Lane 0.01 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 1559 422 1561 103 92
VIC Ratio(X) 0.00 067 002 077 027 0.00
Avail Cap(c_a), veh/h 0 2227 616 2230 154 137
HCM Platoon Ratio 100 100 1.00 100 100 1.00
Upstream Filter(1) 000 1.00 100 100 1.00 0.00
Uniform Delay (d), s/veh 0.0 2.6 6.0 32 390 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.0 1.1 14 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.0 8.9 01 128 0.7 0.0
LnGrp Delay(d),s/veh 0.0 31 6.0 43 404 0.0
LnGrp LOS A A A D
Approach Vol, veh/h 1045 1209 28
Approach Delay, siveh 31 43 404
Approach LOS A A D
Timer 1 2 3 4 5 6 8
Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 9.5 76.9 76.9
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.5 103.5 103.5
Max Q Clear Time (g_c+I1), s 33 19.9 215
Green Ext Time (p_c), s 0.0 47.3 45.0
Intersection Summary
HCM 2010 Ctrl Delay 4.2
HCM 2010 LOS A
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HCM 2010 Signalized Intersection Summary (AM Peak)

22: Acton Road & Camp Horner Road 8/16/2016
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul 4 ul b 4 ul Ts
Traffic Volume (veh/h) 8 27 6 253 8 366 20 471 531 670 449 5
Future Volume (veh/h) 8 27 6 253 8 366 20 471 531 670 449 5
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 11 38 0 358 11 0 28 666 0 947 634 7
Adj No. of Lanes 0 1 1 0 1 1 1 1 1 2 1 0
Peak Hour Factor 092 092 092 092 09 092 092 09 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 14 50 55 365 11 335 187 652 554 989 1177 13
Arrive On Green 003 003 000 021 021 000 03 03 000 025 064 064
Sat Flow, veh/h 414 1429 1583 1724 53 1583 785 1863 1583 3442 1839 20
Grp Volume(v), veh/h 49 0 0 369 0 0 28 666 0 947 0 641
Grp Sat Flow(s),veh/h/In 1842 0 1583 1777 0 1583 785 1863 1583 1721 0 1859
Q Serve(g_s), s 31 0.0 0.0 245 0.0 0.0 3.7 415 0.0 279 0.0 225
Cycle Q Clear(g_c), s 3.1 0.0 0.0 245 0.0 00 262 415 00 279 0.0 225
Prop In Lane 0.22 1.00 0.97 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 64 0 55 376 0 335 187 652 554 989 0 1190
VIC Ratio(X) 077 000 000 098 000 000 015 102 000 096 000 054
Avail Cap(c_a), veh/h 85 0 73 376 0 335 187 652 554 989 0 1190
HCM Platoon Ratio 100 100 100 100 100 1.00 100 100 100 1.00 1.00 1.00
Upstream Filter(1) 100 000 000 100 000 000 1.00 100 000 1.00 000 100
Uniform Delay (d), s/veh 56.8 0.0 0.0 465 0.0 0.0 434 386 0.0 4138 0.0 117
Incr Delay (d2), s/veh 24.9 0.0 0.0 413 0.0 0.0 1.7 409 00 191 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 2.0 0.0 00 163 0.0 0.0 09 286 00 179 0.0 120
LnGrp Delay(d),s/veh 81.7 0.0 0.0 879 0.0 0.0 450 795 0.0 610 0.0 135
LnGrp LOS F F D F E B
Approach Vol, veh/h 49 369 694 1588
Approach Delay, siveh 81.7 87.9 78.1 418
Approach LOS F F E D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 344 46.0 8.6 80.4 29.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax),s 29.9 415 55 75.9 25.1
Max Q Clear Time (g_c+l1),s 29.9 435 51 245 26.5
Green Ext Time (p_c), s 0.0 0.0 0.0 11.2 0.0
Intersection Summary
HCM 2010 Ctrl Delay 58.1
HCM 2010 LOS E
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HCM 2010 Signalized Intersection Summary (PM Peak)

22: Acton Road & Camp Horner Road 8/16/2016
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul 4 ul b 4 ul Ts
Traffic Volume (veh/h) 15 40 25 425 10 700 8 375 320 300 340 10
Future Volume (veh/h) 15 40 25 425 10 700 8 375 320 300 340 10
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 1.00 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 21 57 0 601 14 0 11 530 0 424 480 14
Adj No. of Lanes 0 1 1 0 1 1 1 1 1 2 1 0
Peak Hour Factor 092 092 092 092 09 092 092 09 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 21 57 68 652 15 595 314 579 492 451 859 25
Arrive On Green 0.04 004 000 033 038 000 031 031 000 013 048 048
Sat Flow, veh/h 495 1343 1583 1736 40 1583 899 1863 1583 3442 1801 53
Grp Volume(v), veh/h 78 0 0 615 0 0 11 530 0 424 0 494
Grp Sat Flow(s),veh/h/In 1838 0 1583 1776 0 1583 899 1863 1583 1721 0 1853
Q Serve(g_s), s 515 0.0 0.0 426 0.0 0.0 11 353 0.0 157 0.0 245
Cycle Q Clear(g_c), s 5.5 0.0 0.0 426 0.0 0.0 42 353 00 157 0.0 245
Prop In Lane 0.27 1.00 098 1.00 1.00 1.00 1.00 0.03
Lane Grp Cap(c), veh/h 78 0 68 667 0 595 314 579 492 451 0 884
VIC Ratio(X) 099 000 000 092 000 000 004 091 000 094 000 0.56
Avail Cap(c_a), veh/h 78 0 68 820 0 731 314 579 492 451 0 884
HCM Platoon Ratio 100 100 100 100 100 1.00 100 100 100 1.00 1.00 1.00
Upstream Filter(1) 100 000 000 100 000 000 1.00 100 000 1.00 000 100
Uniform Delay (d), s/veh 61.7 0.0 0.0 384 0.0 0.0 332 428 0.0 555 0.0 240
Incr Delay (d2), s/veh 99.8 0.0 0.0 139 0.0 0.0 02 214 00 278 0.0 2.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 4.9 0.0 0.0 234 0.0 0.0 03 216 0.0 9.2 00 131
LnGrp Delay(d),s/veh 161.5 0.0 0.0 523 0.0 0.0 334 642 0.0 833 0.0 26.6
LnGrp LOS F D C E F C
Approach Vol, veh/h 78 615 541 918
Approach Delay, siveh 161.5 52.3 63.5 52.8
Approach LOS F D E D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 214 446 10.0 66.0 52.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax),s 16.9  40.1 55 61.5 59.5
Max Q Clear Time (g_c+l1),s 17.7  37.3 7.5 26.5 44.6
Green Ext Time (p_c), s 0.0 1.7 0.0 8.2 3.8
Intersection Summary
HCM 2010 Ctrl Delay 59.3
HCM 2010 LOS E
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PRELIMINARY COST ESTIMATE

Acton Road - Alternative 1 (w/ path)

Resurfacing, Realignment, and Widening

By: RRV Date: 3/15/2017
Checked By:
SUMMARY OF COSTS
Linear Feet Costs
ltem Cost
Pavement $ 678,525.00
Earthwork (Input EW cost if calculations are available) $ 1,151,187.00
Roadway $ 273,650.00
Subtotal Linear Foot Costs = $ 2,103,362.00
Culvert Pipes and Box Culverts $ 54,950.00
Bridges $ -
Misc. Items $ 80,000.00
Subtotal Other Costs = $ 134,950.00
Subtotal Costs ={ $  2,238,312.00 |
Mobilization (5%) $ 111,915.60
Engineering Controls (0.5%) $ 11,191.56
Erosion Control (2%) $ 44,766.24
Traffic Contol (1%) $ 22,383.12
Utility Relocation Cost (Estimated based upon field review)
Wetland Mitigation
RR Cost
Contingencies (10%) $ 223,831.20
TOTAL ESTIMATED CONSTRUCTION COSTS = | $ 2,652,399.72 |
ROW Cost Approx. 8.4 acres $ 420,000.00
Survey/ROW Mapping $ 55,435.15
Environmental Documentation $ 55,435.15
Engineering $ 129,171.87
Inspection $ 184,341.78
Testing $ 68,697.15
ROW Acquisition $ 55,435.15
TOTAL ESTIMATED PROJECT COSTS = | $ 3,620,915.97 |

NOTES

1. This is a preliminary cost estimate based upon conceptual sketches. Detailed
design of the roadway was not performed.
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PRELIMINARY COST ESTIMATE

Acton Road - Alternative 1 (w/o path)

Resurfacing, Realignment, and Widening

By: RRV Date: 3/15/2017
Checked By:
SUMMARY OF COSTS
Linear Feet Costs
ltem Cost
Pavement $ 678,525.00
Earthwork (Input EW cost if calculations are available) $ 1,089,366.00
Roadway $ 180,650.00
Subtotal Linear Foot Costs = $ 1,948,541.00
Culvert Pipes and Box Culverts $ 54,950.00
Bridges $ -
Misc. Items $ 80,000.00
Subtotal Other Costs = $ 134,950.00
Subtotal Costs ={$  2,083,491.00 |
Mobilization (5%) $ 104,174.55
Engineering Controls (0.5%) $ 10,417.46
Erosion Control (2%) $ 41,669.82
Traffic Contol (1%) $ 20,834.91
Utility Relocation Cost (Estimated based upon field review)
Wetland Mitigation
RR Cost
Contingencies (10%) $ 208,349.10
TOTAL ESTIMATED CONSTRUCTION COSTS = | $ 2,468,936.84 |
ROW Cost Approx. 8.4 acres $ 420,000.00
Survey/ROW Mapping $ 51,600.78
Environmental Documentation $ 51,600.78
Engineering $ 120,237.22
Inspection $ 171,591.11
Testing $ 63,945.46
ROW Acquisition $ 51,600.78
TOTAL ESTIMATED PROJECT COSTS = | $ 3,399,512.97 |

NOTES

1. This is a preliminary cost estimate based upon conceptual sketches. Detailed
design of the roadway was not performed.
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PRELIMINARY COST ESTIMATE

Acton Road
Roundabout and Approaches Only

By: RRV Date: 8/12/2016
Checked By:
SUMMARY OF COSTS
Linear Feet Costs
ltem Cost
Pavement $ 214,050.00
Earthwork (Input EW cost if calculations are available) $ 138,896.00
Roadway $ 5,928.00
Subtotal Linear Foot Costs =  $ 358,874.00
Culvert Pipes and Box Culverts $ -
Bridges $ -
Misc. Items $ 120,000.00
Subtotal Other Costs = $ 120,000.00
Subtotal Costs =| $ 478,874.00 |
Mobilization (5%) $ 23,943.70
Engineering Controls (0.5%) $ 2,394.37
Erosion Control (2%) $ 9,577.48
Traffic Contol (1%) $ 4,788.74
Utility Relocation Cost (Estimated based upon field review)
Wetland Mitigation
Contingencies (10%) $ 47,887.40
TOTAL ESTIMATED CONSTRUCTION COSTS = | $ 567,465.69 |
ROW Cost
Survey/ROW Mapping $ 13,789.42
Environmental Documentation $ 13,789.42
Engineering $ 32,118.56
Inspection $ 45,907.97
Testing $ 16,626.74
ROW Acquisition $ 13,789.42
TOTAL ESTIMATED PROJECT COSTS = | $ 703,487.22 |

NOTES

1. This is a preliminary cost estimate based upon conceptual sketches. Detailed

design of the roadway was not performed.
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PRELIMINARY COST ESTIMATE

Camp Horner Intersection Improvements

Resurfacing, Realignment, and Widening

By: RRV Date: 3/15/2017
Checked By:
SUMMARY OF COSTS
Linear Feet Costs
ltem Cost
Pavement $ 118,440.00
Earthwork (Input EW cost if calculations are available) $ 24,698.20
Roadway $ 34,383.00
Subtotal Linear Foot Costs = $ 177,521.20
Culvert Pipes and Box Culverts $ -
Bridges $ -
Misc. Items $ 230,000.00
Subtotal Other Costs = $ 230,000.00
Subtotal Costs =| $ 407,521.20 |
Mobilization (5%) $ 20,376.06
Engineering Controls (0.5%) $ 2,037.61
Erosion Control (2%) $ 8,150.42
Traffic Contol (1%) $ 4,075.21
Utility Relocation Cost (Estimated based upon field review)
Wetland Mitigation
RR Cost
Contingencies (10%) $ 40,752.12
TOTAL ESTIMATED CONSTRUCTION COSTS = | $ 482,912.62 |
ROW Cost Approx. 0.5 acres $ 25,000.00
Survey/ROW Mapping $ 12,024.52
Environmental Documentation $ 12,024.52
Engineering $ 28,057.22
Inspection $ 40,081.75
Testing $ 14,439.09
ROW Acquisition $ 12,024.52
TOTAL ESTIMATED PROJECT COSTS = | $ 626,564.24 |

NOTES

1. This is a preliminary cost estimate based upon conceptual sketches. Detailed
design of the roadway was not performed.
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