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APPENDIX A. GDOT ICE Stage 1 - Screening
Basic informational elements usually necessary or helpful to complete ICE Stage 1 include:

e Location, Context, Roadway Functional Classification, and Project Description
e Traffic Data (AADT, DHV, vehicle classification, percent trucks)
e Basic Roadway Characteristics (geometric elements, existing traffic control devices,
pedestrian or bicycle features, unique conditions or constraints, etc.) obtained from
roadway inventory or online mapping
e Pedestrian and bicycle information, such as activity, volumes, generators, etc. (when
available)
e  Existing Safety Performance
0 Long-term (minimum 5 years) crash history summary and diagram for intersection(s)
under study

0 Ifavailable, findings and recommendations from a previously completed Road Safety
Audit or other expressed safety concerns about the location(s), such as feedback from
the local maintenance office or the general public

0 Connection to the emphasis areas, goals or strategies included in the latest Georgia
Strategic Highway Safety Plan (SHSP). Specifically, describe how the project addresses
the Serious Crash Type — Intersection Safety emphasis area

Much of the information listed above may be obtained from the GDOT Crash, Road & Traffic
Data group at http://www.dot.ga.gov/DS/Data.

An explanation of various intersection control types can be found on the Intersection
Descriptions tab of the GDOT ICE Spreadsheet Tool.

Exhibit 1-A provides a flow chart of the ICE Stage 1 process and Table 1-A provides a description
for each step in the flow chart.


http://www.gahighwaysafety.org/highway-safety/shsp/
http://www.gahighwaysafety.org/highway-safety/shsp/
http://www.dot.ga.gov/DS/Data
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Exhibit 1-A. ICE Stage 1 Flow Chart




Step 1.1. The opportunity for an intersection improvement is identified, potentially for any number of reasons
— as a candidate for HSIP, due to corridor widening or reconstruction, based on a petition for new highway
access, or because a community requested a change in control. When the project involves more than one
intersection, or a series of intersections along a corridor, the approach to ICE as a consolidated effort (all
intersections together) or as separate efforts (one for each intersection) should be discussed in advance with
the District Traffic Engineer or the State Traffic Engineer, as appropriate.

Step 1.2. Following the identification of an intersection improvement opportunity, it is necessary to collect
certain minimum information about the existing conditions. This includes the location and description, traffic
data, basic roadway characteristics, pedestrian and bicycle influences, and historic safety performance.
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Step 1.3. The first decision point of an ICE is to determine whether or not an intersection improvement is
needed. This determination is meant to screen out unreasonable requests for changes, mainly from external
sources. If an intersection improvement is not needed, an explanation to the requestor should be sent (Step
1.4 on flow chart). For GDOT-sponsored projects, proceed to Step 1.5.

Define P&N,
Objective(s) and

Step 1.5. Once a determination is made that a possible intersection improvement is needed, the Purpose and
Need (P&N) of the project must be defined, and specific objectives and constraints for the intersection(s)
identified. This will inform the initial and final screening that takes place in subsequent ICE steps.
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Step 1.6. In some cases, it may be possible to improve safety and operations with “low cost” treatments, such
as enhanced applications of or adjustments to traffic control devices (i.e., sighing and pavement markings), re-
timing existing signals, trimming vegetation — types of work often accomplished with in-house forces as part of
routine maintenance activities. These low cost treatments should be implemented immediately if practical
(Step 1.7 on flow chart), while the remaining steps of ICE proceed.

Step 1.8. The next step is to conduct the initial, high-level screening of the many different geometric and
control alternatives. A corresponding ICE Stage 1 Screening Decision Record is provided (see GDOT ICE
Spreadsheet Tool) for consistency of approach and documentation. The emphasis of this process is on
eliminating non-competitive options and identifying which alternatives merit further consideration based on
their practical feasibility.

e  Each alternative should be evaluated for its appropriateness in meeting the project need in a
balanced manner and in scale with the project.

e The safety performance of each alternative should be considered, with emphasis on the difference
in severe crashes (i.e., those resulting in fatalities and injuries). Strongest consideration should be
given to the alternatives associated with the largest expected reduction in or fewest expected
number of severe crash outcomes.

e  Suitability for pedestrians and bicycles should be assessed for each alternative (with emphasis on
convenience and accessibility); refer to DPM Chapter 9 Complete Streets Design Policy. If available,
the assessment should consider pedestrian and bicycle network information from local or
community plans and planning documents.

e  The operational assessment should consist of evaluating whether operations are preserved or
improved for each alternative. Note that warrant analyses (for traffic signals or multiway stop) per
the MUTCD remain applicable. Additionally, the motorized users assessment should consider
suitability of each alternative for transit (if applicable) and freight or other large vehicle operation
(refer to DPM Section 3.2 Design Vehicles for more information regarding selection of appropriate
Design Vehicle).

e The final assessments should consist of evaluating each alternative against general site
characteristics, constraints and context. Included in this category are right-of-way, type(s) of
development and access, environmentally sensitive areas, and potential impacts to major utilities.
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Step 1.9. With results from the initial screening, the possible alternatives are discussed at the Initial Concept

Discuss Viable
Alternatives at Meeting (consult GDOT PDP Manual for more information). Projects that may not always require an Initial
c“‘" Concept Meeting, such as some HSIP projects, may proceed to Step 1.10. However, in these cases, it is still
i3 advisable to solicit informal input on possible alternatives from other GDOT offices.
Step 1.10. Based on the consensus from the Initial Concept Meeting, if only a single alternative is viable the

More than process skips directly to the end of Stage 1 to Step 1.13; if more than a single alternative are viable, proceed to
One Viable

A step 1.11.

Remains?

Step 1.11. Using the feedback from the Initial Concept Meeting, refine the alternatives, update the
corresponding analyses and review the initial screening from Step 1.8. After incorporating new information
and making any necessary adjustments, finalize the Stage 1 screening by updating the decision process.

Step 1.12. Upon completing the decision process from Step 1.11, list the recommended alternatives,
summarize based on the results of the high-level screening analyses.

Step 1.13. Document the final ICE Stage 1 recommendations in the ICE Stage 1 Screening Decision Record. For
corridor projects prepare a concurrence memo (may complete Multi-File ICE Summary and use as
concurrence memo), and attach the output from the GDOT ICE Spreadsheet Tool and appropriate backup
material. If ICE Stage 1 results in only one feasible alternative, then an ICE waiver may be submitted in lieu of
completing ICE Stage 2. The waiver must clearly explain why there is no other feasible alternative. If a waiver
is not submitted, then formal documentation of ICE Stage 2 is still required.

Table 1-A. ICE Stage 1 Procedural Steps



http://www.dot.ga.gov/PartnerSmart/DesignManuals/Intersection%20Control%20Evaluation/Multi-File%20ICE%20Summary.zip
http://www.dot.ga.gov/PartnerSmart/DesignManuals/Intersection%20Control%20Evaluation/GDOT%20ICE%20Tool.zip
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APPENDIX B. GDOT ICE Stage 2 — Alternative Selection
Elements required for Stage 2 (for each of the short listed Stage 1 alternatives):

e Prepare capital cost estimate and summarize lifecycle maintenance and operation costs
O Preparation of high-level conceptual design/sketch not required, but may assist with cost
estimate and determination of impacts
O Summarize and compare any right-of-way impacts and
extent/significance of land acquisition
0 Include the essential elements or treatments for pedestrians and
bicyclists
0 Critical/turning movement analysis of design vehicle and check vehicle(s) (i.e.
oversize permit load scenarios)
e Perform operational analysis to determine intersection delay and V/C ratio and therefore
operational performance
o Perform safety analysis to determine expected reduction in number of crashes, with an
emphasis on the difference in severe crashes (i.e. those resulting in fatalities or injuries)
e |dentify significant environmental impacts (wetlands, parks, historic, etc.)
e |dentify level of support from different stakeholders, including GDOT, local government and
local citizens
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Exhibit 1-B. ICE Stage 2 Flow Chart




Step 2.1. The ICE Stage 2 process begins with reviewing the output from ICE Stage 1, including the Concurrence
Memo, the output from the GDOT ICE Spreadsheet Tool and supporting documents such as notes or minutes
from the Initial Concept Meeting and other project records.

Step 2.2. The next step is to review the Purpose and Need (P&N) of the project and confirm the objectives and
constraints remain unchanged. The recommendations outlined in the Concurrence Memo and ICE Stage 1
record should be consistent with the P&N, objectives and constraints.

Step 2.3. For each potential alternative recommended through ICE Stage 1, it is necessary to conduct safety
and operational performance analyses in order to complete the ICE Decision Record for ICE Stage 2.
Preparation of high-level conceptual designs/sketches is not required, but may assist in cost estimates and
determination of impacts. These analyses are a combination of quantitative and qualitative. The quantitative
analyses include:
e A complete safety performance analysis of each alternative using HSM models (SPFs, CMFs, severity
distributions, etc.) and other safety models that are GDOT-approved.
0 Calculate expected safety performance in terms of reduction in crash frequencies and severities
using HSM-based techniques.
0 Include non-motorized user safety assessment to the extent possible.
e A complete operational analysis using appropriate capacity and reliability analysis tools as approved
by GDOT (incl. HCM/HCS, Synchro, Sidra, Vissim, GDOT Roundabout Analysis Tool etc.); as with Stage
1, focus on basic performance measures.
0 Summarize results of fundamental performance measures; may also include advanced
measures of effectiveness such as travel times, throughput, reliability, etc.
0 Consider performing non-motorized and transit (if applicable) operational assessments using
objective metrics, such as Multimodal Level of Service (MMLOS) or Level of Traffic Stress (LTS).
e  Summary of stakeholder posture (Political Factors)
0 Degree of support by local elected/appointed officials (including emergency first responders
when appropriate)
0 Degree of support by affected stakeholders (businesses, landowners, etc.)
0 Compatibility with regional, local or corridor transportation plans
e Impacts assessment (land acquisition, utility relocation, environmental mitigation) and cost
estimates.
The qualitative analyses include:
e Anassessment of the convenience and accessibility of pedestrian and bicycle features for each
alternative.
e Anassessment of construction staging.

Alemative
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Step 2.4. Once the performance analyses for each alternative are complete (and high-level concept designs
when prepared), they must be re-checked against the project P&N, objectives and constraints. If any of the
alternatives no longer address the need of the project adequately, they should be dropped from further
consideration (Step 2.5 on flow chart).

Step 2.6. Summarize the performance analyses results for alternatives that remain under consideration
following Step 2.4 in order to establish an initial priority order among the remaining alternatives. Also at this
step, other project factors should be considered, such as the feedback/input received from project
stakeholders.

Step 2.7. Cost estimates should be prepared for each remaining alternative. The cost estimates should consist
of two parts: capital costs for construction (including the value of land acquisition, reimbursable utility and
environmental costs, if any) and, if available, unique maintenance and operational costs associated with the
alternative.



http://www.dot.ga.gov/PartnerSmart/DesignManuals/Intersection%20Control%20Evaluation/GDOT%20ICE%20Tool.zip
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Step 2.8. With the information summarized in Step 2.6 and the cost information from Step 2.7, a comparison
of the remaining alternatives should be made. The GDOT ICE Spreadsheet Tool provides the format in which to
input and summarize this information.
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Step 2.9. If there is a consensus preferred alternative based on the preceding steps, it should be identified in
this step, and all other alternatives should be rejected.

Step 2.10. If there is not yet an obvious preferred alternative following Steps 2.8 and 2.9, a benefit-cost (B/C)
analysis may be conducted on the remaining alternatives to help identify the “best value” alternative. Consider
calculating incremental benefit/cost ratios to further differentiate between alternatives.

Step 2.11. Upon determining a preferred alternative, complete the ICE Decision Record, attach appropriate
documentation from the analyses, and incorporate the output from Stage 1 and Stage 2 in to the completed
Concept Report (or equivalent); carry preferred alternative in to preliminary design.

Table 1-B. ICE Stage 2 Procedural Steps



http://www.dot.ga.gov/PartnerSmart/DesignManuals/Intersection%20Control%20Evaluation/GDOT%20ICE%20Tool.zip
http://www.dot.ga.gov/PartnerSmart/DesignManuals/Intersection%20Control%20Evaluation/GDOT%20ICE%20Tool.zip
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APPENDIX C. ICE RELATED TOOLS AND RESOURCES

e Spreadsheets for HSM Part C Calculations
Excel spreadsheet-based calculators to aid the conduct of HSM analyses

e Crash Modification Factor (CMF) Clearinghouse
Inventory and quality ratings of crash modification factors derived using HSM statistical models

e Interactive Highway Safety Design Model (IHSDM)
Decision-support tool that provides estimates of expected safety and operational performance

e  GDOT Roundabout Analysis Tool
Excel spreadsheet-based capacity calculator for roundabouts

e Safety Performance for Intersection Control Evaluation (SPICE) Tool [Placeholder]
Excel spreadsheet-based safety performance screening tool

e NCHRP Intersection Lifecycle Cost Analysis (LCCA) Tool
Excel spreadsheet-based economic evaluation tool []


http://www.highwaysafetymanual.org/documents/NCHRP-1738_XLS.zip
http://www.cmfclearinghouse.org/
http://www.ihsdm.org/
http://www.dot.ga.gov/DS/SafetyOperation/Roundabouts
http://www.trb.org/Main/Blurbs/173928.aspx
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APPENDIX D. Example TE Study with Intersection Control Evaluation

Exhibit D-1: SR 101 @ Old Draketown Trail, Carroll County

Exhibit D-2: SR 140 @ Avery Road, Cherokee County



Exhibit D-1:

SR 101 @ Old Draketown Trail, Carroll County
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o Sight Distance / Vegetation Concerns: There is an adequate sight-triangle of vision for all
approaches. There is a vertical crest on SR 101 just south of this intersection that impacts the
visibility of northbound vehicles. There is no vegetation that could obstruct views.

o Pavement/Signs/Striping Conditions: The pavement and marking appeared adequate with only
normal wear. There is a standard stop sign on the Old Draketown approach in good condition
but a portion of the stop bar has worn off.

e Pedestrian Accommodations: There are no pedestrian accommodations provided at the
intersection nor signs of significant pedestrian activity (no beaten path). There were two
pedestrians observed during the site visit crossing the Old Draketown Trail approach. No other
pedestrians were observed during the 12-hour traffic count.

o Lighting: There is no street lighting at the intersection.
e Parking: There is no on-street parking accommodations near the intersection.

o Potential Environmental Impacts: There is no appearance of any environmental concerns at
this intersection.

o Other Modes of Transportation: There are no bus stops near this rural intersection

CRASH ANALYSIS

Crash data for over the most recent three-year period for which data is available was collected from
GEARS. The number and types of crashes are provided in tabular form in Appendix A and Table 1
below presents a comparison of crash rates, injury rates, and fatality rates along the study area. A
crash diagram of all crashes occurring at this intersection is included in Appendix B.

Table 1: Intersection Crash History [2011 — 2013]

Year
Collision Type 2013 | 2014 | 2015 | Total

Angle - - - -
Head On - - -
Rear End 1 2 2 5
Sideswipe - - -
Not a Collision with Motor Vehicle - - 2 2
Unknown - - - -
Total Crashes 1 2 4 7
Total Non-Fatal Injuries - - -
Total Fatalities - - - -
Average Crashes (per year)

HSM Predicted Crashes (per year)

Average Daily Traffic (ADT)

Crash Rate (per 100 MEV)
Non-Fatality Injury Rate (per 100 MEV)
Fatality Rate (per 100 MEV)

ADT = average daily traffic;c MEV = million entering vehicles

In the past five years, there have been seven crashes reported at SR 101 and Old Draketown Trail.
Five of the crashes were rear end collisions and two involved running off roadway (attempting to avoid
rear ending another vehicle). There were no injuries, nor fatalities involved in the reported crashes.

The study intersection has had an average of 2.3 crashes per year from 2013-2015. According to
Highway Safety Manual (HSM) methodology, intersections with similar geometric, traffic control, and
traffic volume characteristics typically experience 2.1 crashes per year.

Traffic Engineering Study: SR 107 at Old Drakelown Trail Page 2075



OPERATIONAL ANALYSIS
Traffic Volume Counts:

A 12-hour intersection turning movement count was collected on Thursday, September 29, 2016. All
cars, trucks or other motorized vehicles passing through the intersection were counted between the
hours of 6:30AM and 6:30PM, broken into 15-minute intervals to determine peak morning, mid-day
and afternoon peak hours. The percentage of trucks on each intersection leg was also reported. As a
permanent count station is not available near of the intersection, the 12-hour data was used to project
Average Daily Traffic (ADT) for each of the approach roadways. Queue length observations were
made for critical movements during the AM and PM peak periods. The traffic volume counts collected
and ADT reports and/or projections are included in Appendix C.

Existing Operations:

The intersection geometries, volumes and control specifics were inputs to a Synchro 9 model analysis
of existing conditions that was calibrated to observed queuing conditions. The Synchro model reports

for existing intersection conditions are include in Appendix D and the results are summarized in
Table 2 below.

Table 2: Existing AM / PM Peak Hour Intersection Operations

Peak Overall | vViC | Eastbound | Westhound |Northbound | Southbound ICU
Intersection | Period |[Delay/LOS [Ratio| Delay [ LOS | Delay |LOS | Delay | LOS | Delay | LOS | (%/LOS)

SR 101 at Old AM 11.2/B [0.24 | 11.2 B N/A N/A| 1.4 A 0.00 A | 044/A
Draketown Trail

PM 106/B [0.24| 106 B N/A [ NA| 25 A 0.0 A | 0.B4/A

Note: LOS for unsignalized intersection is based on maximum side street approach delay

Signal Warrant Analysis:

The Manual of Uniform Traffic Control Devices 2009 Edition (MUTCD) is the established source for
evaluating warrants for installing a traffic signal. The MUTCD established nine traffic signal warrants
that define minimum conditions under which signal installations may be justified. Installation of a traffic
signal can improve the overall safety and/or operation of an intersection but should be considered only

when deemed necessary by analysis combined with engineering judgement, and less restrictive
solutions have been considered.

A signal warrant analysis was evaluated based on the existing 12-hour turning movement counts that

were used as inputs into the analysis model. The full warrants report is included in Appendix E and
the results summarized in Table 3 below.

Table 3: Summary of Current Conditions Signal Warrant Analysis

Intersection

Warrant 1a
Warrant 1b
Warrant 2
Warrant 3
Warrant 4
Warrant 5
Warrant 6
Warrant 7
Warrant 8
Warrant 9

SR 101 at Old Draketown Trial

P
o
P
o
P
9]
P
9
3
2
)
3
2
)
=]
2
)
2
)
3
2
)

n/a

Based on the warrant analysis conducted combined with good engineering judgement, a signal is not
warranted for this intersection.

INTERSECTION CONTROL EVALUATION (ICE)

GDOT’s Intersection Control Evaluation (ICE) policies were developed to further leverage safety
advancements as part of intersection improvements. The ICE process consists of 2 distinct stages. A
Stage 1 evaluation identifies potential Intersection Control Types that may provide safety benefits.
Stage 2 further evaluates those alternatives inclusive of safety, operations, cost, environmental

Traffic Engineering Study: SR 101 at Old Draketown Trail Page 3of §










Appendix A: Crash Data






Appendix B: Intersection Crash Diagram






Appendix C: Traffic Data



All Traffic Data Services

1 SR 101 & Oid Draketown Trail AM
Thursday, September 29, 2016

Peak Hour

05:00 PM - 06:00 PM
Peak 15-Minutes
05:15 PM - 05:30 PM

Traffic Counts - All Vehicles

Old Draketown Trail SR 101 SR 101
Eastbound Westbound Northbound Southbound Rolling
Time U-Turn Left Thru Right RTOR U-Turn Left Thru Right RTOR U-Turn Left Thru Right RTOR U-Turn Left Thru Right RTOR Total Hour
6:30 AM 0 1 o] 22 0 0 0 0 0 0 0 4 35 0 0 0 0 82 0 0 144 605
6:45 AM 0 0 o] 28 0 0 0 o] 0 0 0 8 38 0 0 0 0 78 0 0 152 616
7:00 AM 0 o] o] 22 0 0 o] 0 0 o] 0 5 37 o] 0 0 o] 74 o] 0 138 624
7:15 AM o] o] 0 20 0 o] 0 0 o] 0 0 14 42 o] 0 o] 0 95 0 0 171 616
7:30 AM 0 1 o] 17 0 o] o] 0 0 o] 0 4 37 0 0 0 o] 96 o] 0 155 578
7:45 AM o] 0 0 21 0 o] 0 o] o] 0 0 6 49 o] 0 o] 0 84 0 o] 160 517
8:00 AM 0 0 o] 15 0 o] o] o] 0 o] 0 2 38 0 o] 0 o] 75 0 0 130 453
8:15 AM 0 0 0 21 0 o] 0 0 0 o] o] 9 33 0 0 o] 0 69 1 0 133 407
8:30 AM o] o] 0 15 0 0 0 0 0 0 0 8 30 0 o] 0 0 39 2 0 94 377
8:45 AM 0] o} o} 10 0 0] o} o} 0 0 0 (5} 31 0] o} o} 0 49 0] o} 96 362
9:00 AM o] 0 0 15 o] o] 0 0 o] 0 0 4 23 0 o] 0 0 42 0 0 84 373
9:15 AM 0] 1 0 14 o} o} 0 0 [0} 0] 0 9 24 0] o} 0] o} 55 0 0] 103 390
9:30 AM o o} o} 9 0] 0] o o} 0] 0] 0 4 35 o} 0] 0 0] 31 o} 0] 79 374
9:45 AM [ 0 0 8 0 0 [ 0 0 0 0 4 30 0 0 0 0 64 1 0 107 404
10:00 AM 0 0 o] 12 0 0 0 o] 0 0 0 12 28 0 0 0 0 49 0 0 101 382
10:15 AM 0 0 0 8 o} o} 0] 0 o 0] 0] 6 35 0] o} 0 0 36 2 o} 87 370
10:30 AM o} 0 0 13 0 [0} o} 0] 0] 0 0 7 41 0] 0 0 0] 48 o} 0] 109 388
10:45 AM 0 1 0 9 0 o] 0 0 0 0 0 8 25 0 o] 0 0 39 3 0 85 368
11:00 AM o} 1 0] 6 0] 0 o} o} 0] 0 0 6 33 o} 0] 0 o} 42 1 0] 89 395
11:15 AM o} 2 0] 12 0 [0} o} 0] 0 0 0] 5 38 o} 0 o} 0] 44 4 0 105 409
11:30 AM 0 o} 0] 9 0 0 o o} 0] 0 0 12 37 0 0] 0 o} 31 0] o} 89 403
11:45 AM o] 3 0 8 0 0 0 0 0 o] 0 12 47 0 0 0 0 41 1 0 112 412
12:00 PM 0 1 0 9 0 0] 0] o o} 0] 0] 4 49 0 o} o} 0] 40 0 0] 103 391
12:15 PM o} 0 0 (5} o} o} o} 0 0 o} 0] (5} 46 o} 0] o} 0] 39 2 o} 99 374
12:30 PM 0 0 0 8 o] 0 0 0 0 0 0 13 29 [ 0 0 0 47 1 0 98 400
12:45 PM 0 0 0 5 [ 0 0 0 0 0 0 5 49 0 0 0 0 32 0 0 91 410
1:00 PM 0] 0] 0 12 o} o} 0 0 o} o} 0 5 40 0] 0] 0 o} 29 0 o} 86 448
1:15 PM 0 0 0 15 0 0 0 o] 0 0 0 13 44 0 0 0 0 53 0 0 125 453
1:30 PM o} 0 0 15 0] o} o} 0 0] o o} 8 36 o} 0] 0] 0 47 2 0] 108 460
1:45 PM 0 0 o] 8 0 0 [ o] 0 0 0 14 55 0 0 0 0 51 1 0 129 481
2:00 PM 0 0 0 11 [ 0 o] o] 0 0 o] 5 38 0 0 0 0 37 0 0 91 489
2:15 PM 0 1 0 7 0] 0 0] 0 o} o} 0 (5} 51 0] 0] 0 0] 65 2 0 132 516
2:30 PM 0 2 0 9 0 0 0 0 0 0 0 13 55 0 0 0 0 48 2 0 129 531
2:45 PM o} 0 o} 11 0] 0 [0} o 0] 0 0] 17 51 0 0 o} 0] 57 1 o} 137 550
3:00 PM 0 2 0 12 0 [o] 0 0 0 0 0 17 46 0 0 0 0 39 2 0 118 576
3:15PM 0 1 0 9 0 0 0 0 0 o] 0 15 67 0 0 0 0 53 2 0 147 620
3:30PM o] 2 0 10 o] 0 0 0 0 o] 0 20 64 o] 0 o] 0 52 0 o] 148 643
3:45 PM [0} 3 0] 14 [0} 0] 0] [0} [0} 0] 0] 15 75 0] 0] 0] 0] 53 3 0] 163 672
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Appendix D: Traffic Analysis





















Appendix E: Signal Warrant Analysis




Warrants Summary

Information
Analyst Intersection ?2"101 @ Old Draketown
Agency/Co Carroll County o
Date Performed 11/8/2016 fJUﬁ’Sd'Ct'O“ GDOg
Project ID nits Peri . gl\? ustomary
East/West Street Old Draketown Trail Time Period Analyze
File Name Warrants Analysis North/South Street SR 101
Major Street North-South

Project Description
General I [Roadway Network

Major Street Speed 55 Population < 10,000 Two Major Routes ]
]
]

[(mph) , )
l Nearest Signal (ft) 0 Coordinated Signal System Woeekend Count H
5-yr Growth Factor 0

Adequate Trials of Alternatives

Geometry and Traffic EB wB NB S8

LT | TH RT | LT | TH RT | LT | TH RT | LT | TH RT
Number of lanes, N 1 0 0 0 0 0 0 1 0 0 1 0
Lane usage L LR LT TR

Vehicle Volume Averages 5 0 43 0 0 0 38 | 185 0 o | 198 3
(vph)

Peds (ped/h) / Gaps _ / _ _ / _ _ / _ _ / _
(gaps/h)

Delay (s/veh) / (veh-hr) -- / -- -- / -- -- / -~ -- / -
Warrant 1: Eight-Hour Vehicular Volume ]
1 A. Minimum Vehicular Volumes (Both major approaches --and-- higher minor approach) --or-- ]

1 B. Interruption of Continuous Traffic (Both major approaches --and-- higher minor approach) --or-- ]

1 80% Vehicular --and-- Interruption Volumes (Both major approaches --and-- higher minor approach) ]
Warrant 2: Four-Hour Vehicular Volume ]
2 A. Four-Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) ]
Warrant 3: Peak Hour []
3 A. Peak-Hour Conditions (Minor delay --and-- minor volume --and-- total volume ) --or-- ]

3 B. Peak- Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) ]
Warrant 4: Pedestrian Volume ]
4 A. Pedestrian Volumes (Four hours --or-- one hour) --and-- ]

4 B. Gaps Same Period (Four hours --or-- one hour) ]
Warrant 5: School Crossing ]
5. Student Volumes --and-- ]

5. Gaps Same Period ]
Warrant 6: Coordinated Signal System []
6. Degree of Platooning (Predominant direction or both directions) ]
Warrant 7: Crash Experience ]
7 A. Adequate trials of alternatives, observance and enforcement failed --and-- ]

7 B. Reported crashes susceptible to correction by signal (12-month period) --and-- ]




7 C. 80% Volumes for Warrants 1A, 1B --or-- 4 are satisfied | ] I

Warrant 8: Roadway Network ]
8 A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2 or 3) --or-- ]
8 B. Weekend Volume (Five hours total) L]

Copyright ® 2007 University of Florida, All Rights Reserved HCS+™ Version 5.3 Generated: 11/21/2016  3:20 PM




Appendix F: Intersection Control Evaluation (ICE)












Appendix G: Alternative Sketches












Appendix H: Cost Estimates















Exhibit D-2:

SR 140 @ Avery Road, Cherokee County
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travel lane to await a gap to turn left. This causes minor delay for southbound vehicles, and
leads to a greater risk of rear-end crashes.

¢ Sight Distance / Vegetation Concerns: Avery Road has sight distance issue due to the vertical
crest curves, and sitting lower than SR 140. When driving on SR 140 Avery Road is hard to
see due to these issues as well.

+ Pavement/Signs/Striping Conditions: The pavement and marking appeared adequate with only
normal wear. There is a standard stop sign on the Avery Road approach in good condition.

o Pedestrian Accommodations: There are no pedestrian accommodations provided at the
intersection nor signs of significant pedestrian activity (no beaten path). No pedestrians were
observed during the 12-hour traffic count.

¢ Lighting: There is no street lighting at the intersection.
s Parking: There is no on-street parking accommodations near the intersection.

e Potential Environmental Impacts: There is no appearance of any environmental concerns at
this intersection.

e Other Modes of Transportation: There are no bus stops near this rural intersection

CRASH ANALYSIS

Crash data for over the most recent five-year period for which data is available was collected from
GEARS. The number and types of crashes are provided in tabular form in Appendix A and Table 1
below presents a comparison of crash rates, injury rates, and fatality rates along the study area. A
crash diagram of all crashes occurring at this intersection is included in Appendix B.

Table 1: Intersection Crash History [2013 — 2015]

Collision Type 2013 2014 2015 | Total

Angle

Head On

Rear End

Sideswipe

Not a Collision with Motor Vehicle

Unknown

Total Crashes

Total Non-Fatal Injuries

Total Fatalities

Average Crashes (per year)

HSM Predicted Crashes (per year)
Average Daily Traffic (ADT) 15,000
Crash Rate (per 100 MEV) 110 73 110
Non-Fatality Injury Rate (per 100 MEV) 36 36 91

Fatality Rate (per 100 MEV) - - 18

ADT = average daily traffic; MEV = million entering vehicles; (x) = fatality

Vol
=N

LINIO
N

In the past three years, there have been sixteen crashes reported at SR 140 and Avery Road. Twelve
of the crashes were rear end collisions, two were head on collisions (attempting to avoid rear ending
another vehicle), and two angle crashes. Only one fatality was reported in 2015 in a head-on collision.
Most of the crashes were due to southbound vehicles blocking southbound traffic in an attempt to turn
left onto Avery Road. When driving southbound on SR 140 Avery Road sits lower than the roadway,
and is hard to see until you are at the intersection. This leads to many vehicles braking without notice,
and getting rear-ended by vehicles behind them.

The study intersection has had an average of 5.3 crashes per year from 2013-2015. Per the Highway
Safety Manual (HSM) methodology, intersections with similar geometric, traffic control, and traffic
volume characteristics typically experience 3.2 crashes peryear.

Traflic Engincering Sludy: SR 140 @ Avery Road Page 2 of 5



OPERATIONAL ANALYSIS

Traffic Volume Counts:

A 12-hour intersection turning movement count was collected on Thursday, September 29, 2016. All
cars, trucks or other motorized vehicles passing through the intersection were counted between the
hours of 6:30AM and 6:30PM, broken into 15-minute intervals to determine peak morning, mid-day
and afternoon peak hours. The percentage of trucks on each intersection leg was also reported. As a
permanent count station is not available near of the intersection, the 12-hour data was used to project
Average Daily Traffic (ADT) for each of the approach roadways. Queue length observations were
made for critical movements during the AM and PM peak periods. The traffic volume counts collected
and ADT reports and/or projections are included in Appendix C.

Existing Operations:

The intersection geometries, volumes and control specifics were inputs to a Synchro 9 model analysis
of existing conditions that was calibrated to observed queuing conditions. The Synchro model reports

for existing intersection conditions are include in Appendix D and the results are summarized in
Table 2 below.

Table 2: Existing AM / PM Peak Hour Intersection Operations

Peak | Overall | v/C | Eastbound | Westbound |Northbound|Southbound| |cU
Intersection | Period |Delay/LOS |Ratio| Delay | LOS | Delay | LOS | Delay | LOS | Delay | LOS | (%/LOS)

SR 140 @ AM 1.8/A |047| N/A | NJA| 282 D 0.0 A 1.8 A |088/E
Avery Road

PM 37/A |062| NJA | N/A| 503 F 0.0 A 3.1 A 1106/G

Note: LOS for unsignalized intersection is based on maximum side street approach delay

Signal Warrant Analysis:

The Manual of Uniform Traffic Control Devices 2009 Edition (MUTCD) is the established source for
evaluating warrants for installing a traffic signal. The MUTCD established nine traffic signal warrants
that define minimum conditions under which signal installations may be justified. Installation of a traffic
signal can improve the overall safety and/or operation of an intersection but should be considered only

when deemed necessary by analysis combined with engineering judgement, and less restrictive
solutions have been considered.

A signal warrant analysis was evaluated based on the existing 12-hour turning movement counts that
were used as inputs into the analysis model. A 100% right turn reduction was applied to complete the

signal warrant. The full warrants report is included in Appendix E and the results summarized in
Table 3 below.

Table 3: Summary of Current Conditions Signal Warrant Analysis

S — o~ ) - (7] © ~ ) o
- - = = s s et = s s
Intersecti e | E| 5| 5|5 |5 |5|5| % |G
ntersection g g E E E E E E E E
) )
= = = = = = = = = =
SR 140 @ Avery Road No | No | No | No | nfa|nfa|na]| na| naj| na

Based on the warrant analysis conducted combined with good engineering judgement, a signal is not
warranted for this intersection.

INTERSECTION CONTROL EVALUATION (ICE)

GDOT's Intersection Control Evaluation (ICE) policies were developed to further leverage safety
advancements as part of intersection improvements. The ICE process consists of 2 distinct stages. A
Stage 1 evaluation identifies potential Intersection Control Types that may provide safety benefits.

Traffic Engineering Study: SR 140 @ Avery Road Page 3 0f 5










Appendix A: Crash Data






Appendix B: intersection Crash Diagram






Appendix C: Traffic Data



All Traffic Data Services

1 SR 140 & Avery Rd AM
Wednesday, September 28, 2016

Peak Hour

04:45 PM - 05:45 PM
Peak 15-Minutes
05:00 PM - 05:15 PM

Traffic Counts - All Vehicles

Avery Rd SR 140 SR 140
Eastbound tbound Northbound Rolling
Time U-Turn Left Thru Right RTOR U-Turn Left Thru Right RTOR U-Turn Left Thru Right RTOR U-Turn Lef Thru Right RTOR Totat Hour
6:30 AM o 0 0 [} o 0 2 0 10 o 0 0 86 4 [} [} 9 127 [} o 238 1,141
6:45 AM 0 0 [} [} [} o 3 0 9 o 0 0 93 7 0 [} 5 166 [} 0 283 1332
7:00 AM 0 0 0 [} 0 0 8 0 13 o 0 0 103 6 o 1] 15 132 1] 0 277 1,448
7:15 AM 0 0 0 o 0 .0 [ 0 27 o [} 0 119 9 o [} 14 168 [} 0 343 1494
7:30 AM 0 0 0 [} 0 0 7 0 17 o o 0 193 10 0 1] 17 185 1] [ 429 1,457
7:45 AM [ [ 0 o 0 [ 7 [ 33 o o 0 199 10 o [} 13 137 [} 0 399 1,345
8:00 AM [} 0 0 [} 0 o 9 0 15 o o 0 145 5 o [} 9 140 1] [ 323 4,238
8:15AM [ 0 0 o [ o 5 o 15 o o 0 132 10 o [} 9 135 [} 0 306 1,233
B:30 AM [} 0 0 0 0 o 5 o 20 o o 0 130 8 o [} 1 143 [} o 317 1192
8:45 AM [ 0 0 o [ o 5 o 20 o o 0 133 2 o [} 5 127 [} 0 292 1113
9:00 AM [ 0 0 0 0 o [ o 10 o o o 159 7 o [} 11 125 [} [} 318 1,084
9:15 AM [} [} 0 [} [} 0 4 o 14 o o o 130 2 o 1] 6 109 [} o 265 1,015
9:30 AM [ [} 0 0 [} o 5 o 11 o o o 125 3 o [} [ 88 [} o 238 1,011
9:45 AM [} [} 0 [} [} 0 1 0 9 0 0 o 116 4 o 1] 7 126 [} [} 263 1,039
10:00 AM [ [ 0 o o [} 3 o 9 [} o o 121 7 o o 5 104 [} o 249 1,043
10:15 AM [} [} 0 0 [} 0 5 o 7 0 o o 135 4 o o 7 103 [} o 261 1,025
10:30AM [ [} 0 o o 0 4 [} 7 [} o o 120 3 o o 4 128 [} o 266 992
10:45 AM [} [} 0 o] [} [} 3 o 8 0 0 o 124 5 0 [} 4 123 [} 0 267 1,000
11.00AM [} o [} o o 0 0 0 4 0 0 o 111 3 o o 7 106 [} o 231 1,010
11:15AM [} [} [} o] [} [} 2 0 8 0 0 o i10 o 0 o 6 102 [} 0 228 1,073
11:30AM [} [} [} o] o] 0 6 0 7 0 0 o 119 1 [ o 4 137 1] o 274 1,113
11:45 AM [ [ [} 0 o [} 2 0 7 0 [} o 130 3 o o 6 129 [} [} 277 1124
12:00 PM [} o] [} [} o] o 8 0 8 o 0 o 126 3 0 o 6 143 1] 0 294 1,132
12:15 PM [ o [ [ o [} 0 o 2 0 [} o 136 3 0 o 3 124 [} [} 268 1,134
12:30 PM 0 o] [} [} [} o 2 0 7 o o o 131 4 [ o 5 138 1] 1] 285 1,153
12:45 PM o o [} 0 o o 4 [ 6 [} [} o 131 B 0 o 5 131 [} 0 285 1,154
1:00PM [} o] [} [} [} [} 4 o [ o 0 o 145 3 0 o 5 133 1] [} 296 1,175
1:15PM o 0 [} 0 0 o 1 o 11 0 o o 128 7 [ o 10 130 [} [} 287 1,210
1:30 PM 0 0 [} 0 0 o 3 o 9 o o o 100 7 0 o 6 161 [} 0 286 1,245
1:45 PM 0 0 [} 0 [} 0 4 o 15 o 0 o 120 3 o o 3 161 [} o 306 1,286
2:00 PM 0 [} [} [} [} o 5 0 11 o 0 o 143 6 0 o 16 150 [} [} 33t Lan
2:15PM 0 [} [} [} [} [} 1 o 8 o o 0 131 5 [ o 8 169 1] o 322 1,297
2:30PM 0 0 0 [} 0 0 9 0 7 0 0 0 142 5 [ o 6 158 [} o 327 1,302
2:45 PM o] [} [} [} [} [} [ 0 13 o 0 o 145 4 0 [} 8 155 [} 0 331 1,356
3:00PM 0 0 [} [} 0 [} 2 0 [ 0 0 0 154 5 [ [} 17 133 [} [} 317 1,381
3:15PM [} [} 0 [} [} o 2 o 10 0 0 o 147 9 0 o 10 149 1] 0 327 1,437
3:30PM [} [} 0 [} [} 0 3 o 12 o o o 187 12 [ [} 17 150 [} [} 381 1,520
3:45PM [ [ 0 o [} o 7 [} 11 o o 0 139 [ 0 [} 12 181 [} [} 356 1,551
4:.00 PM [} [} o] [} [} [} [ o 9 0 0 0 199 9 [ o 10 140 1] [} 373 1,626
4;15 PM [ [ 0 o [ o 14 [ 15 o 0 0 195 7 0 0 11 168 [} [} 410 1,742
430 PM [} [} 0 [} [} [} 5 [} 18 0 0 o 199 9 0 o 15 166 1] o 412 1,785
4:45 PM [} [} o o [} o 6 o 23 [ 0 o 214 13 0 0 19 156 [} o 431 1,838
5:00 PM [} [} 0 [} [} [} 5 o 19 0 0 0 215 10 0 0 19 221 [} o 489 1,807
5:15PM [} [} 0 o [} o 2 o 18 o 0 o 212 11 0 [} 18 192 [} o 453 1721
5:30 PM [ [ 0 [ [} o 7 o 30 [} 0 o 221 7 o 0 22 178 [} o 465 1,651
5:45 PM [} [} [} [} [} 0 5 0 21 0 0 o 193 6 0 0 18 157 [} o 400 o
6:00 PM [} [} [} o [} o S [} 22 [} 0 [} 198 10 0 0 20 148 [} o 403 o
6:15 PM Q Q ] 0 4] ] 3 Q 21 [ 0 ] 183 3] 0 0 14 156 [ ] 383 o
12-Hour Summary [} [} 0 o [} o 217 o 618 o 0 o 7,067 291 o 0 483 6,886 [} 0 15562 58,336
Peak Rolling Hour Flow Rates
Westbound Northbound
Vehicle Type U-Turn Left Thru Right RTOR  U-Turn Left Thru Right RTOR  U-Turn Left Thru Right RTOR  U-Tumn Left Thry Right RTOR Total
Artlculated Trucks [} [} 0 [} [} [} [} [} o 0 0 o 2 o o 0 1] 2 [} [} 4
Lights [} [} [} [} o [} 20 o 89 [} 0 o B57 40 o 0 78 738 o 0 1,822
Mediums [} [} 0 [} [} [} 0 0 1 0 0 o 3 i o [ 1] 7 1] 1] 12
Totat [} [} 0 o 0 o 20 0 90 0 [ [} 862 a1 o 0 78 747 [} 0 1,838
Bicyctes on Crosswalk [ [ o o 1]
Heavy Vehicle Percentage 0.9% 0.7% 11% 0.9%
Heavy Vehicie Percentage 0.0% 0.0% 0.0% 1.1% 0.0% 0.0% 0.0% 0.6% 24% 0,0% 0.0% 0.0% 1.2% 0.0% 0.0% 0.9%
Peak Hour Factor (PHF) 0.76 . 0.99 0.86 0.94
Peak Hour Factor (PHF) 0.00 0.57 0.00 0.78 0.00 0.00 0.00 0.98 0.83 0.00 0.00 0.89 0.85 0.00 0.00 0.94
Traffic Counts by Vehicle Type
Eastbound bound Northbound
Time U-Turn Left Thru Right RTOR _ U-Turn Left Thry Right RTOR  UTumn Left Thru Right RTOR _U-Tumn Left Thru Right RTOR Total
Articulated Trucks !
6:30 AM 0 [} 0 [} 0 [} 0 0 1 0 o 0 1 1 0 [} o [} [} o 3
6:45 AM 0 [ 0 [ [} [} 0 0 0 0 o 0 1 0 0 [} o 1] 1] 0 1
7:00 AM [} [} 0 [} 0 [} 0 0 0 0 0 0 3 [ [ 1] o 1 [} [} 4
7:15 AM [ [ 0 o [} [} 0 0 0 o o 0 1 0 0 [} o 1 0 o 2
7:30 AM [} [} [} [} 0 [} 0 0 0 0 o o 0 [ [ 1] o 4 [} o 4
7:45 AM [ [ [ [ 0 [ 0 o 0 o o 0 0 0 0 [} o [ 0 0 6
8:00 AM [} [} 0 [} [} [} 0 0 0 0 o 0 1 0 [ 1] o 2 [ o 3
8:15 AM [ [ 0 [} [} [} 0 o 0 [} o o 1 0 0 [} o [} o [} 1
8:30 AM [} [} 0 [} [} [} 1 0 0 o 0 o 1 o o [} [} [} o [} 2
8:45 AM [ [ [ [} 0 [} o o 0 [} [} 0 2 o o [} [} [} o [} 2
9,00 AM [} [} 0 [} [} [} 0 0 0 o 0 0 1 o [ 1] [} [} [} [} i
9:15 AM [} [} 0 o [} [} 0 o [ 0 0 o 1 o o [} [} [} o [} 1
9:30 AM [} [} 0 [} o [} 0 0 0 o 0 0 3 0 o 1] [} 2 [} [} 5
9:45 AM [ 0 0 o 0 [} 0 o [ o o [} 1 o 0 [} [} 1 [} [} 2
10:00 AM [} [} 0 [} 0 [} [} o 1 0 0 0 0 o 0 [ 1] 1] 1] 1] 1
10:15 AM [} o 0 o [} [} 0 0 [ 0 o o 3 o [} [} o 1 [} [} 4
10:30 AM [} 0 [} o 0 [} [} 0 0 [} 0 0 2 o o [} o 1 1] [} 3
10:45 AM [ o 0 o 0 [} 0 0 0 0 o o 5 o o [} [} 1 [} [} 6




11:00 AM

11:15 AM
11:30 AM

11:45 AM
12:00 PM

12:15FM
12:30PM
12:45PM

1:00 PM

1:15 PM

1:30 PM
1:45PM

2:00 PM

2:15 PM

2:30 PM

2:45 PM

3:00 PM

3:15 PM

3:30 PM

3:45 PM

4:00 PM

4:15 PM

5:15 PM

5:30 PM

5:46 PM

6:00 PM

6:15 PM
12-Hour Summary

114

56

52

Ughis

230
275
261
328
412
379
306
286
307
285
315
258
226
245
239
252
257
257
224
223
264
268
284
257
276
280
289
274
284
296
324
312
313
316
309
318
369
347
370

127
164
125
164
174
123

80
87

6:30 AM
6:45 AM

15
14
17
12

95
111
189
194
135
125
126
127
156
123
116
109
117
130
115
118
108
106
115
127
124

12

7:00 AM
7:15 AM
7:30 AM
7:45 AM

26
15
33
15
15
20
20
10
14
1

10
10

135
122
138
126

8:00 AM
8:15 AM
8:30 AM
8:45 AM
9:00 AM
9:15 AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AMt

10

11

125
109

1

85
115

100

99
124
120
102
101
132

125
137
117
129
129

11:45 AM
12:00 PM
12:15 PM
12;30 PM
12:45 PM

1:00 PM

132
129
128
140
125
100
117
139
127
138
140
152
144
181
136
199
185
199
211
215
212
219
191
196
182

6,870

131
122
159

10

10

1:15 PM

1:30 PM

155
149

164

15
11

1:45 PM

15

2:00 PM

2:15PM

151
147
128
144

2:30PM

13

2:45PM

17

3:00 PM

10
17
12
10

10
11

3:15 FPM

146

11

3130 PM

175

138

11

3:45PM

4:00 PM

395
405
424
486
452
460
3

3

165
160
152
218
192
176
154
146

11
15
19
19

15
17
23
19

13

4:15 PM
4:30 PM
4:45 PM

13
10
10

5:00 PM

18
22
18
20

18

5:15 PM

29

5:30 PM

94
99

375

0 15,105

20
22
21
604

5:45 PM

6:00 PM

6:15 PM
12-Hour Summary

Mediums

10

©

151
6,670

12
478

0

271

0

212

6:30 AM
6:45 AM

12
13

7:00 AM

7:15 AM

13

7:30 AM
7:45 AM

14
14

©

8:00 AM
8:15 AM
8:30 AM
8:45 AM
9:00 AM

19

13

9:15 AM
9:30 AM

16

10

9:45 AM
10:00 AM

10:15 AM
10:30 AM
10:45 AM
11:00 AM

11:15 AM
11:30 AM



11:45 AM
12:00 PM
12:15 PM
12:30 PM
12:45 PM
1:00 FM

1:15 PM

1:30FM

10

1:45PM

2:00FM
2:15 PM

i1
1

2:30FM
2:45 PM

3:00 PM

3:15 PM

ic

3:30 PM

3:45 PM

4:00 PM

12

4:15 PM

4:30 PM

4:45 PM
5:00 PM
5:15 PM
5:30 PM

5:45 PM

6:00 FM

8:15 PM
12-Hour Summary

343

160

19

145

11

SR 140

SR 140

Avery Rd

Left Thru Right U-Turn Thru Right  U-Turn Left Thru Total

U-Tum

Time

1,448
1,238

622
545
448
458
474
534
585

59

35
25

614
540
530
500
470
524
493
561
827
807
841

90
70
44
31

28
24
16
15
10
14
i2

7:00AM

34
30
20
23
hi:]

8:00AM

1,084
1,043

16
19

9:00AM

10:00AM
11:00AM
12:00PM
1:00PM
2:00PM
3:00PM
4:00PM
5:00PM

1,010

26
23
a1
39

1,132

18
20
20
32
38
34

1175
1,311

632
613

38
56

21

1,381

39

14
31

65

748 1,807

77

88

19



Appendix D: Traffic Analysis





















Appendix E: Signal Warrant Analysis




HCS+: MUTCD Signal Warrants Release 5.3

Analyst: Arcadis

Agency: Arcadis Jurisdiction: GDOT

Date: 2/8/2017 Units: U.S. Customary
Analysis Year: 2016

Project ID: Safetyr
EW Street: Avery Road NS Street: SR 140

General Information

Intersection: SR 140 @ Avery Road

Major St. Speed (mph): 50 Population: Less than 10000

Nearest Signal (ft): 800
Crashes per Yr: 5

School Crossing

Coordinated Signal System: N

Students in Highest Hour: 0
Adequate Gaps 1in Period: O
Minutes in Period: O

Roadway Network

Two Major Routes: O
Weekend Count: O
5-yr Growth Factor: 0O

Geometry and Traffic

| Eastbound | Westbound | Northbound | Southbound
| L T R | L T R | L T R | L T R
| t | !
No. Lanes | 0 0 0 f 0 0 0 | 0 1 0 | 0 1 0
LaneUsage | | LR | TR | LT
Results

Warrant 1: Eight-Hour Vehicular Volume

1 A. Minimum Vehicular Volumes

1 B. Interruption of Continuous Traffic

1 80% Vehicular =--~and-- Interruption Volumes

Warrant 2: Four-Hour Vehicular Volume
2 A. Four-Hour Vehicular Volumes

Warrant 3: Peak Hour
3 A. Peak-Hour Conditions
3 B. Peak-Hour Vehicular Volume Hours Met

Warrant 4: Pedestrian Volume
4 A, Pedestrian Volumes
4 B. Gaps Same Period

Warrant 5: School Crossing
5 A. Student Volumes
5 B. Gaps Same Period

Warrant 6: Coordinated Signal System
6 Degree of Platooning

Warrant 7: Crash Experience
7 A. Adequate trials of alternatives

—_————



7 B. Reported crashes [X]
7 80% Volumes for Warrants 1A, 1B --or-- 4 [ ]
Warrant 8: Roadway Network [ ]
8 A. Weekday Volume [ ]
8 B. Weekend Volume [ ]
Summary
Major Minor Total Delay 1A 1A 1B 1B 2 3A 3B
Hours Volume Volume Volume (Veh-hr) 70% 56% 70% 506% 70% 70% 70%
07-08 | 1295 | 28 | 1323 | 0.0 | No | No | No | No | No | No | No
08-09 | 1119 | 24 | 1143 | 0.0 | No | No | No | No | No | No | No
09-10 | 1008 | 16 I 1024 | 0.0 | No | No | No | No | No | No | No
10-11 | 978 }] 15 | 993 } 0.0 | No | No | No | No | No | No | No
11-12 | 967 | 10 | 977 | 0.0 |l No |} No | No | No | No | No | No
12-13 | 1077 | 14 | 1091 | 0.0 | No | No | No | No | No | No | No
13-14 | 1102 | 12 1114 | 0.0 ] No | No | No | No | No | No | No
14-15 | 1231 | 21 [ 1252 | 0.0 | No | No | No | No | No | No | No
15-16 | 12%6 | 14 | 1310 | 0.0 | No | No | No | No | No | No | No
1e-17 | 1492 | 31 | 1523 | 0.0 | No | No | No | No | No | No | No
17-18 | 1666 | 19 | 1685 | 0.0 ] No | No | No | No | No | No | No
18-19 | © | 0 | 0 | 0.0 | No | No | No | No | No | No | No
Total | 13231] 204 | 13435] | 0 | O | O | O | O | O | 0O
Traffic Volumes (vph)
| Eastbound | Westbound | Northbound | Southbound |
| L T R | L R | L T R | L T R |
| O 0 0 | 28 0 0 I 0 614 0 | 59 622 0 |
| O 0 0 | 24 0 0 I 0 540 O | 34 545 0 |
| O 0 0 | 16 0 0 i 0 530 O | 30 448 0 |
| O 0 0 [ 15 0 0 I O 500 O | 20 458 0 |
| O 0 0 | 10 0 0 [ 0 470 O | 23 474 0 |
| O 0 0 | 14 0 0 | 0O 524 0 | 19 534 0 |
| O 0 0 | 12 0 0 | 0 493 0 | 24 585 0 |
| O 0 0 [ 21 0 0 | O 561 O | 38 632 0 |
| O 0 0 | 14 0 0 | 0 627 O | 56 613 0 |
| O 0 0 [ 31 0 0 } 0 807 O | 55 630 O |
| O 0 0 | 19 0 0 i 0 841 O | 77 748 0 |
| O 0 0 I 0 0 0 | O 0 0 | O 0 0 |
Pedestrian Volumes and Gaps (Per Hour)
| Volume Gap | Volume Gap [ Volume Gap | Volume Gap |
| 0 0 | 0 0 f 0 0 | 0 0 |
| 0 0 | 0 0 | 0 0 J 0 0 |
| 0 0 | 0 0 | 0 0 | 0 0 |
| 0 0 ! 0 0 | 0 0 | 0 0 |
| 0 0 | 0 0 | 0 0 | 0 0
| 0 0 | 0 0 | 0 0 | 0 0 |
| 0 0 | 0 0 | 0 0 | 0 0 |
| 0 0 | 0 0 | 0 0 | 0 0 ]
| 0 0 | 0 0 | 0 0 | 0 0 |
| 0 0 | 0 0 | 0 0 | 0 0 |
} 0 0 | 0 0 | 0 0 | 0 0 |
| 0 0 | 0 0 | 0 0 | 0 0 |
1
Delay |sec/veh veh-hrs|sec/veh veh-hrs|sec/veh veh-hrs|sec/veh veh-hrs|
| 0.0 0.0 | 0.0 0.0 I 0.0 0.0 | 0.0 0.0 |
| 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 |
| 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 |
] 0.0 0.0 | 0.0 0.0 | 0.0 0.0 ] 0.0 0.0 |
| 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 |
| 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 I







Appendix F: Intersection Control Evaluation (ICE)













Appendix G: Alternative Sketches










Appendix H: Cost Estimates









