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DEPARTMENT OF TRANSPORTATION

STATE OF GEORGIA
LIMITED SCOPE PROJECT CONCEPT REPORT
Project Type: Intersection Improvement P.l. Number: 0013062
GDOT District: District 1 County: Gwinnett
Federal Route Number: US 23 State Route Number: SR 13
Project Number: ARC TIP: GW-392

Project Description: This project seeks to improve the conditions related to operations at the interchange between US
23/SR 13/Buford Highway and Pleasant Hill Road. Proposed improvements include functional and decorative
landscaping, potentially addressing of the southbound on-ramp terminus to improve merge lane functioning, improving
visibility and location of wayfinding signs, adding clarification striping and signage to prevent wrong-way travel on
interchange ramps, and improving Iighting elements for visibility.

Report was updated to address Office Head comments
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Recommendation for approval:
M Eric Duff/KLP 9-22-2016
State Environmental Administrator Date

Environmental Surveys for history & ecology are complete. (Surveys are complete means that the field survey has been performed; at
this point survey reports are just being submitted for review to the Office of Environmental Service)

B Christopher Raymond/KLP 10-3-2016
For State Traffic Engineer Date
M Erik Rohde/KLP 9-29-2016
‘\\d" Project Review Engineer Date
State Utilities Engineer Date

District Engineer Date

X MPO Area: This project is consistent with the MPO adopted Regional Transportation Plan
(RTP)/Long Range Transportation Plan (LRTP).

O Rural Area: This project is consistent with the goals outlined in the Statewide Transportation Plan
(SWTP) and/or is included in the State Transportation Improvement Program (STIP).

B Tom McQueen/KLP 9-22-2016
For State Transportation Planning Administrator Date




Limited Scope Concept Report — Page 2
County: Gwinnett

Aertoene: 2l fota)

P1#0013062

n-d -4

GDOT Director of Engineering Date ' )
Approve:__ I re< pa o @ PW I\ 100\
Date

GDOT Chief En@eer



Limited Scope Concept Report — Page 3 Pl #0013062
County: Gwinnett

PROJECT LOCATION MAP
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PLANNING AND BACKGROUND

Project Justification Statement: US 23/SR 13/Buford Highway and Pleasant Hill Road is a major
interchange that links the City of Duluth to the cities of Norcross, Berkeley Lake, Peachtree Corners, and
Johns Creek. With the increasing population growth in the northern part of Gwinnett County over the last
twenty years, SR 13/Buford Highway and Pleasant Hill Road have become major transportation corridors for
vehicles traveling to and from 1-85.

With the increasing volume of vehicles using the interchange, some potential concerns have been identified
for investigation and possible improvement, deficient visibility of wayfinding signs through the interchange,
unclear routing for pedestrians through the interchange, unsignalized retail access at a signalized intersection
on Buford Highway, and a lack of street lighting.

Existing conditions: The intersection of US 23/SR 13/Buford Highway and Pleasant Hill Road handles over
60,000 vehicles per day according to recent GDOT count stations in the vicinity of the interchange. The
interchange is a partial clover-leaf design, with merge/diverge points on Pleasant Hill Road at ramp termini
locations. These ramps lead to and from signalized intersections with SR 13/Buford Highway. The
intersections are equipped with video detection and pedestrian enhancements like large refuge islands, push
buttons and pedestrian signal heads.

SR 13/Buford Highway is aligned southwest to northeast and consists of a 4-lane typical section with a center
two-way left turn lane. At the interchange, the center lane becomes auxiliary left turn lanes onto the ramps to
Pleasant Hill Road. Buford Highway is part of the Regional Thoroughfare Network and is classified as a
Minor Arterial. The posted speed limit is 45 mph.

Pleasant Hill Road is aligned southeast to northwest and consists of a 6-lane typical section separated by a
raised concrete median approximately 20’ in width. Pleasant Hill Road is a part of the Regional Thoroughfare
Network and is classified as a Principal Arterial. The posted speed limit is 45 mph.

Other projects in the area:
GDOT PI #0006823; Pleasant Hill Road Advanced Traffic Management System (ATMS) from US 23/Buford
Highway to Fulton County Line
Install ITS devices (CCTV cameras, detector units, ITS comm., etc.) to monitor/detect incidents,
improve signal operations, and detour management.

GDOT PI #0012883; Western Gwinnett Bikeway Extension
Install a 10’-12’ multi-use trail on N. Berkeley Lake Road from Peachtree Industrial Blvd. to US
23/Buford Highway.

GDOT PI #0012641; US 23/SR 13/Buford Highway Pedestrian Mobility Improvements
Install 5’ sidewalk on west side of SR 13 from Simpson Circle/North Berkeley Lake Road to South
Berkeley Lake Road.

MPO: Atlanta Regional Commission (ARC) TIP #: GW-392

Congressional District(s): 7

Federal Oversight: O PoDI Exempt [J State Funded O Other
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Projected Traffic: ADT 24HR T: 4.3%

Current Year (2016): 54,800 Open Year (2019): 59,000 Design Year (2039): 72,000
Traffic Projections Performed by: SEI Consulting

Date Approved by GDOT Office of Planning: 8-3-16

Functional Classification (Mainline): Urban Principal Arterial

Complete Streets - Bicycle, Pedestrian, and/or Transit Standard Warrants:
Warrants met: [ None O Bicycle Pedestrian O Transit

A review of the site with respect to cyclists, pedestrians and transit riders indicates that the conditions on
SR 13/Buford Highway and Pleasant Hill Road are satisfactory for pedestrians, and are not conducive for
bicycle travel within the road due to Average Daily Traffic (ADT) numbers exceeding 30,000 vpd on both

roads, unless buffered by striping and physical barriers.

The existing sidewalks and enhanced, visible crosswalks at the two signals on Buford Highway create the
appropriate facility type for pedestrian traffic. Curb ramps at refuge islands are adequately designed as
well.

This project also meets the bike warrant due to the close proximity of both residential neighborhoods and
a school. This project is also in an area rated mid-level for walking and biking propensity in the ARC’s
2015 Walk Bike Thrive plan (http.://www.atlantaregional.com/transportation/bicycle—pedestrian).

Due to the high volume of vehicular traffic using this interchange and the configuration of the roadway,
bike facilities have not been included in this concept but were considered per the GDOT Complete
Streets Policy.

There are no transit routes (Gwinnett County Transit) that pass through this interchange, making
accommodation of transit riders unnecessary.

Pavement Evaluation and Recommendations

Preliminary Pavement Evaluation Summary Report Required? No O Yes
Preliminary Pavement Type Selection Report Required? No O Yes
Feasible Pavement Alternatives: HMA O PCC O HMA & PCC

DESIGN AND STRUCTURAL

Description of the proposed project: The interchange that is proposed for improvement is at the
intersection of US 23/SR 13/Buford Highway and Pleasant Hill Road. The interchange is grade-
separated and is designed as a partial cloverleaf. The interchange lies within the city limits of Duluth in
Gwinnett County. A rail line to the northwest of the interchange (approximately 378’ northwest of the
Buford Highway bridge deck), and generally parallel to Buford Highway provides a constraint for
improvements in that direction.

The proposed improvements will be limited to generally 500’-750’ in advance of the two signalized
intersections on Buford Highway, 750°-1000’ in advance of the diverge point for the ramp from Pleasant
Hill Road northbound, and 750°-1000’ in advance of the diverge point for the ramp from Pleasant Hill
Road southbound for the purposes of providing sufficient advance distance for wayfinding signs.

Proposed improvements to the interchange may include any or all of the following:

e The addition of street and potential pedestrian-scale lighting to increase visibility in low-light
conditions. Lighting will be limited to Buford Highway as the project budget cannot accommodate
lighting of the full interchange.

e Increasing the number, visibility, and forewarning distance of wayfinding signs.

e |Installation of Raised Pavement Markings (RPMs) along turning guidance striping, around the
median noses at both ramp termini on Buford Highway to increase visibility of obstacles.
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e The addition of landscaping enhancements. This is a gateway to the City of Duluth and currently
there is no landscaping in this area. The landscaping will be designed to signal the arrival to the
City of Duluth while addressing utility restrictions, driver sight lines, billboard sight lines, and
AASHTO clear zones. Minor grading adjustments may be included to current lawn areas.
Plantings will consist of low maintenance native and adapted species and will consider
groundcovers, grasses, shrubs and trees. The overall design will incorporate locations of areas
for future artwork pieces or structures that may be included by the City of Duluth. Design may
feature areas to discourage pedestrians from crossing at unmarked locations. Refer to Attached
Concept showing areas for potential landscape enhancements.

e Sight distance calculations will be run and clear zones will be maintained for all proposed

improvements.

Major Structures:

Structure Existing Proposed
US 23/SR Approximately 265’ long, 96’ wide; No Change
13/Buford typical section includes 4 lanes (12’
Highway bridge: wide), a SB left turn lane (12’ wide), a
NBI #13552110 NB left turn lane (12’ wide), and a raised
concrete median varying between 9’ and
18’; sufficiency rating-85.9
Norfolk Approximately 140’ long, 55’ wide; No Change
Southern bridge carries 2 dedicated rail lines
railroad bridge
Retaining walls Retaining walls exist on either side of No Change
on east and Pleasant Hill Road for approximately
west side of 680’; approximate height of retaining
Pleasant Hill walls is 30’-35’
Road
Mainline Design Features: Pleasant Hill Road — Urban Principal Arterial
Feature Existing Standard* Proposed
Typical Section
- Number of Lanes 6 4 Lanes or 6
Greater
- Lane Width(s) 12’ 11’12’ 12’
- Median Width & Type Raised Conc. 20’ | Raised 20’ Raised Conc. 20’
- Outside Shoulder or Border Area Width | 8’-12’ (varies with | 10’-16’ 8’-12’ (varies with
retaining wall) retaining wall)
- Outside Shoulder Slope 2% 2% 2%
- Inside Shoulder Width N/A N/A N/A
- Sidewalks 5 6” 5 5 6”
- Auxiliary Lanes 12’ 11°-12° 12’
- Bike Lanes N/A 4 N/A
Posted Speed 45 45
Design Speed 45 45 45
Min Horizontal Curve Radius 22,918.18’ 730° 22,918.18’
Maximum Superelevation Rate N/A 1% N/A
Maximum Grade 4.9% 7% 4.9%
Access Control Permitted access | Permitted access | Permitted access
Design Vehicle
Pavement Type
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*According to current GDOT design policy if applicable

Cross Street Design Features: Buford Highway — Urban Minor Arterial

Feature Existing Standard* Proposed

Typical Section

- Number of Lanes 4 4 Lanes 4

- Lane Width(s) 12’ 11’12’ 12’

- Median Width & Type Raised Conc. 16’ | Raised 20’ Raised Conc. 16’
(on approach to (on approach to
bridge deck) bridge deck)

- Outside Shoulder or Border Area Width | 12’ 10’-16’ 12’

- Outside Shoulder Slope 2% 2% 2%

- Inside Shoulder Width N/A N/A N/A

- Sidewalks 5 6” 5 5 6”

- Auxiliary Lanes 12’ 11’12’ 12’

- Bike Lanes N/A 4 N/A

Posted Speed 45 45

Design Speed 45 45 45

Min Horizontal Curve Radius 2277.62° 730° 2277.62

Maximum Superelevation Rate 8% 4% 8%

Maximum Grade 2.1% 7% 2.1%

Access Control Permitted access | Permitted access | Permitted access

Design Vehicle

Pavement Type

*According to current GDOT design policy if applicable

Major Interchanges/Intersections: The proposed project involves improvements at the grade-
separated interchange between Pleasant Hill Road and US 23/SR 13/Buford Highway in order to reduce
the likelihood and severity of crashes and reduce driver confusion. Ramp termini on Pleasant Hill Road
are unsignalized merge/diverge points that transition to ramps that terminate at two at-grade signalized
intersections on Buford Highway.

Adjacent intersections in proximity to this interchange that could potentially be impacted are located at:
- Pleasant Hill Road at Summit Ridge Parkway (1,430’ northwest of Pleasant Hill Road ramp termini)
- Pleasant Hill Road at May Road (500’ southeast of Pleasant Hill Road ramp termini)

Lighting required: 0 No Yes
Off-site Detours Anticipated: No O Yes O Undetermined
Transportation Management Plan [TMP] Required: [ No Yes

If Yes: Project classified as: Non-Significant O Significant

TMP Components Anticipated: TTC OT0 O PI
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Design Exceptions to FHWA/AASHTO controlling criteria anticipated:
Undeter- Appvl Date
FHWA/AASHTO Controlling Criteria No mined Yes (if applicable)
1. Design Speed O |
2. Lane Width O (]
3. Shoulder Width O O
4. Bridge Width O ]
5. Horizontal Alignment O O
6. Superelevation O O
7. Vertical Alignment O O
8. Grade O O
9. Stopping Sight Distance O ]
10. Cross Slope O |
11. Vertical Clearance O ]
12. Lateral Offset to Obstruction O O
13. Bridge Structural Capacity O O
Design Variances to GDOT Standard Criteria anticipated:
Reviewi
ng Undeter- Appvl Date
GDOT Standard Criteria Office No -mined Yes (if applicable)
1. Access Control/Median Openings DP&S O O
2. Intersection Sight Distance DP&S O O
3. Intersection Skew Angle DP&S O O
4. Lateral Offset to Obstruction DP&S O O
5. Rumble Strips DP&S O O
6. Safety Edge DP&S O O
7. Median Usage DP&S O O
8. Roundabout lllumination Levels DP&S O O
9. Complete Streets DP&S O O
10. ADA & PROWAG DP&S O O
11. GDOT Construction Standards DP&S O O
12. GDOT Drainage Manual DP&S O O
13. GDOT Bridge & Structural Manual Bridges O O
VE Study anticipated: No O Yes O Completed — Date:
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UTILITY AND PROPERTY

Railroad Involvement: Norfolk Southern (NS) Railroad owns and operates the tracks that cross at the
grade-separated crossing to the northwest of the interchange. Coordination is the responsibility of the
City of Duluth and will take place to inform NS of the project because it is within the nearby vicinity of the
proposed improvements, but no impacts to the rail lines are anticipated. Plan sets will be provided for
review.

Utility Involvements:

Utility Type Owner
Electric/Power Georgia Power
Electric/Power Georgia Power Transmission
Gas Atlanta Gas Light
Water Gwinnett County
Sewer Gwinnett County
Telephone Bellsouth
Cable/TV Comcast
Other Quest Communications
Railroad Norfolk Southern
SUE Required: No O Yes O Undetermined
Public Interest Determination Policy and Procedure recommended? No O Yes
Right-of-Way (ROW): Existing width: 115 (varies) ft. Proposed width: 115 (varies) ft.
Required Right-of-Way anticipated: None O Yes 0 Undetermined
Easements anticipated: X None 0O Temporary O Permanent O Utility O Other
Anticipated total number of impacted parcels: 0
Displacements anticipated: Businesses: 0
Residences: 0
Other: 0
Total Displacements: 0
Location and Design approval: Not Required O Required

CONTEXT SENSITIVE SOLUTIONS

Issues of Concern: The area is a gateway to the City of Duluth and currently there is no landscaping in
this area. Wayfinding between the historic downtown area and 1-85 is currently difficult to see and leads
to driver confusion.

Context Sensitive Solutions Proposed: The landscaping will be designed to signal the arrival to the
City of Duluth while addressing utility restrictions, driver sight lines, billboard sight lines, and AASHTO
clear zones. Minor grading adjustments may be included to current lawn areas. Plantings will consist of
low maintenance native and adapted species and will consider groundcovers, grasses, shrubs and trees.
The overall design will incorporate locations of areas for future artwork pieces or structures that may be
included by the City of Duluth. Design may feature areas to discourage pedestrians from crossing at
unmarked locations. Refer to Attached Concept showing areas for potential landscape enhancements.

ENVIRONMENTAL & PERMITS

Anticipated Environmental Document:
NEPA: [J PCE CE O EA-FONSI I EIS
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GEPA: [ Type A O Type B O EER NONE

Level of Environmental Analysis:

[J The environmental considerations noted below are based on preliminary desktop or screening level
environmental analysis and are subject to revision after the completion of resource identification,
delineation and agency concurrence.

The environmental considerations noted below are based on the completion of resource identification,
delineation and agency concurrence.

MS4 Compliance —Is the project located in a MS4 area? O No Yes

Is there a Project Level Exclusion that applies to this project: [ No Yes
If yes, please indicate which of the following exclusions apply:
O Roadways that are not owned or operated (maintained) by GDOT may not require post-construction
BMPs. Coordinate with the appropriate local government or entity to determine stormwater
management requirements.

O The project location is not within a designated MS4 area.

O Maintenance and safety improvement projects whereby the sites are not connected and disturbs less
than one acre at each individual site. This includes projects such as repaving, shoulder building, fiber
optic line installation, sign addition, and sound barrier installation.

O Projects that have their environmental documents approved or right-of-way plans submitted for
approval on or before June 30th, 2012.

Road projects that disturb less than 1 acre or for site development projects that add less than 5,000 ft?
of impervious area.

Is Protected Species water quality mitigation anticipated? No ] Yes .

Environmental Permits/Variances/Commitments/Coordination anticipated:

Permit/ Variance/ Commitment/ Coordination
Anticipated No Yes Remarks

1. U.S. Coast Guard Permit O

2. Forest Service/Corps Land O

3. CWA Section 404 Permit O

4. Tennessee Valley Authority Permit O

5. Buffer Variance O

6. Coastal Zone Management Coordination O

7. NPDES O If disturbance area exceeds 1 acre,

NPDES will be implemented.

8. FEMA O

9. Cemetery Permit O

10. Other Permits O

11. Other Commitments O

12. Other Coordination O

Is a PAR required? No O Yes O Completed — Date:
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Environmental Comments and Information:
NEPA/GEPA: This project is expected to quality for a CE level class of action. Work on the CE
has not yet begun. Special studies are underway. No significant issues or 4(f) involvement is
anticipated.

Ecology: An Ecological Resources Survey and Assessment of Effects (ERS-AOER) combined
report is being drafted. Fieldwork has been completed and one non-buffered state water and one
intermittent stream were identified near to but outside the project limits. No impacts are
anticipated. No significant ecological issues are anticipated. No impacts to protected species,
protected species habitat, migratory birds, bats, waters of the US, state waters, or state water
buffers are anticipated.

History: No historic resources were identified within the project area of potential effect (APE). A
No Historic Properties Affected memo is expected to be the required level of documentation.

Archeology: A Phase | archaeological survey was completed for the project area. No
archaeological resourced were identified during the survey or background research. A short form
for negative finding is the anticipated level of documentation.

Air Quality:
Is the project located in a PM 2.5 Non-attainment area? [ No Yes
Is the project located in an Ozone Non-attainment area? [0 No Yes
Carbon Monoxide hotspot analysis: 0 Required Not Required O TBD

The proposed project is not anticipated to be a project of air quality concern for PM 2.5 or Ozone.

The 2039 ADT is 73,370. The segment planning LOS based on daily volume is F. However, the
signalized intersections are operating at LOS C or better during the weekday peak hours

This project will not increase capacity and is not expected to increase emissions current levels.

Noise Effects: The proposed project is expected to qualify for a noise screening assessment as
a Type lll project. Type lll projects do not require the preparation of a noise study or abatement
of highway noise impacts.

Public Involvement: The plans will be presented to the City Council and open to the public for
approval and a PIOH will be held at the City of Duluth.

Major stakeholders: GDOT, travelling public, adjacent residents, adjacent businesses, City of
Duluth, Gwinnett County and Norfolk Southern Railroad.

CONSTRUCTION

Issues potentially affecting constructability/construction schedule: All proposed improvements will
need to avoid impacting the existing grade-separated railroad crossing to prevent any disturbance to the
rail lines and the structure of the bridge. The expectation is that improvements within the right-of-way will
be limited to the two signalized intersections on Buford Highway. Any work to be completed in the area of
the traffic signals on Buford Highway will be conducted during off-peak times, to avoid impacting rush
hour traffic.

Early Completion Incentives recommended for consideration: No O Yes

COORDINATION, ACTIVITIES, RESPONSIBILITIES, AND COSTS

Initial Concept Meeting: Not Required

Concept Meeting: Not Required
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Project Activity

Party Responsible for Performing Task(s)

Concept Development

Pond for City of Duluth

Design

Pond with City of Duluth and GDOT Review

Right-of-Way Acquisition

N/A

Utility Relocation

Utility owners

Letting to Contract

City of Duluth

Construction Supervision

City of Duluth

Providing Material Pits Contractor

Providing Detours N/A

Environmental Studies, Documents, & Permits Pond/ SEI with GDOT Review
Environmental Mitigation N/A

Construction Inspection & Materials Testing

City of Duluth, Consulting Firm TBD

Other coordination to date: A presentation to City Council occurred on 3/28/2016.

Project Cost Estimate Summary and Funding Responsibilities:

PE Activities
Section
Breakdown 404 Reimbursable Environmental
of PE Mitigation | RoOw Utilities CST* Mitigation Total Cost

Funded L240L - - Z2240L -

By
$ $270,000 $0 $0 $924,555.49 $0 $1,194.555.40

Amount

Date of 5-19-14 N/A N/A 10/11/2016 N/A
Estimate

*CST Cost includes: Construction, Engineering and Inspection, Contingencies and Liquid AC Cost

Adjustment.
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ALTERNATIVES DISCUSSION

Alternative selection:

Alternative Preferred: This alternative includes landscaping, lighting, signage and marking modifications to
the existing areas at the interchange’s ramp termini. Landscape enhancements to the grassed interiors of the
interchange’s loop ramps and to other open space will improve visual appearance of a critical gateway to the
City of Duluth. Installation of additional wayfinding signage and adjustments to existing signage will be made
to improve the current navigability of the interchange. The addition of lighting that will cover both roadway and
pedestrians will also be located and designed to improve navigability of the interchange. Raised Pavement
Markings will be considered for installation at median noses and at guardrail endcaps, as well as along left
turn striping. Per the recommended alternative from the traffic study, no changes will be made at the Buford
Highway/Pleasant Hilll May Road merge area.

Estimated Property Impacts: | O Estimated Total Cost: $924,559
apprx
Estimated ROW Cost: | $0 Estimated CST Time: 6 months

Rationale:  This alternative was chosen by the City of Duluth because it improves the operations of the
interchange through several design approaches and will be the most comprehensive in terms of addressing the
deficiencies of this interchange.

No-Build Alternative: Maintain existing lane geometry at signalized intersections on Buford Highway;
maintain existing acceleration lane length at southeast-bound on ramp to Pleasant Hill Road. Per the
recommended alternative from the traffic study, no changes to be made at the Buford Highway/Pleasant Hill/
May Road merge area.

Estimated Property Impacts: | N/A Estimated Total Cost: $0

Estimated ROW Cost: | $0 Estimated CST Time: N/A

Rationale: This alternative does not address the issues identified in the project’s justification statement.

Alternative 2: Installation of additional minimal wayfinding sighage and adjustments to existing sighage to
improve the current navigability of the interchange. Per the recommended alternative from the traffic study, no
changes to be made at the Buford Highway/Pleasant Hill/l May Road merge area.

Estimated Property Impacts: | $0 Estimated Total Cost: $80,000

Estimated ROW Cost: | $0 Estimated CST Time: 3 months

Rationale: Limiting the modifications to wayfinding only does not address the full requirement to improve
operations and appearance of this intersection.
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LIST OF ATTACHMENTS/SUPPORTING DATA

1.

®NO O AW

Concept Layouts
a. Project Area
b. Landscape and Enhancement Opportunity Areas
c. Conceptual Lighting Areas
d. Signage
e. Landscape Concepts
Detailed Cost Estimates:
a. Construction including Engineering and Inspection and
Contingencies
Traffic Operations Analysis
Concept Team Kickoff Meeting (2015-10-15)
Minutes of Concept Meeting: City Council Workshop on (2016-03-28)
Concept Team Minutes (2015-07-07)
Duluth/Pond Concept Meeting Minutes (2016-8-15)
Lighting Commitment
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PLEASANT HILL- DULUTH INTERCHANGE LANDSCAPE

LIGHTING PLAN AND STUDY AREAS

AUGUST 29, 2016
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PLEASANT HILL- DULUTH INTERCHANGE LANDSCAPE

SIGNING & MARKING

AUGUST 29, 2016

1. Add additional markings in pavement on left turns to Pleasant !
Hill Rd. along Buford Hwy (same color as striping)

2. Add additional material/reflection to barriers/dividers at
Pleasant Hill Rd./Buford Hwy interchange separators

3.Add a “To 85” on existing overhead strip hanging sign to direct
people on Buford Highway southbound turning left onto Pleasant
Hill Rd.

4. Add a sign showing straight ahead to downtown Duluth/
Shopping, restaurants /etc.

>
20

5. Add pavement markings on left turns to guide towards 1-85.

s
R S

6. Add pavement parkings on right turn to guide towards Buford
Highway.

=~

7. Add ornamental sign directing drivers to Duluth.
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PLEASANT HILL- DULUTH INTERCHANGE LANDSCAPE

LANDSCAPE CONCEPT 1: RADIAL

AUGUST 29, 2016
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PLEASANT HILL- DULUTH INTERCHANGE LANDSCAPE

LANDSCAPE CONCEPT 2: FOREST ORCHARD

AUGUST 29, 2016

\y; i B

SCULPTURE LOCATION

LWL
DECIDUOUS TREES, TYP.
\

___ SCULPTURE LOCATION

GRASSES AND PERENNIALS 5]
- 1 y \

PROJECT LIMITS
: e
4y



PLEASANT HILL- DULUTH INTERCHANGE LANDSCAPE

LANDSCAPE CONCEPT 3: BRAIDED LANDSCAPE
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DEPARTMENT OF TRANSPORTATION
STATE OF GEORGIA

INTERDEPARTMENT CORRESPONDENCE

FILE P..No. |

0013062

| OFFICE [Program Delivery

PROJECT DESCRIPTI

ON

SR 13 @ CS 1181/Pleasnt Hill Rd

DATE  |October 11, 2016

From: |Albert V. Shelby Ill, State Program Delivery Engineer

To: Lisa L. Myers, State Project Review Engineer

via Email Mailbox: CostEstimatesandUpdates@dot.ga.gov

Subject: REVISIONS TO PROGRAMMED COSTS

PROJECT MANAGER

Robert Reid

PROGRAMMED COSTS (TPro W/OUT INFLATION)

CONSTRUCTION ~ § |

1,030,701.16 |

RIGHT OF WAY  § |

UTILITIES $ |

REVISED COST ESTIMATES

CONSTRUCTION* §$ |

924,555.49 |

RIGHT OF WAY  § |

UTILITIES $ |

*Cost Contains % Contingency

MGMT LET DATE | 9/15/2018

MGMT ROW DATE |

LAST ESTIMATE UPDATE

DATE |

DATE |

DATE |

REASONS FOR COST INCREASE AND CONTINGENCY JUSTIFICATION:

Project Type: Reconstruction/Rehabilitation

Annual Updates.

Risk: Low

Contingency: 10%

REVISIONS TO PROGRAMMED COSTS TEMPLATE - REVISED FEB. 1, 2016 Page 1




CONTINGENCY SUMMARY

CONSTRUCTION
" COST ESTIMATE:

ENGINEERING AND
" INSPECTION (E & I):

C. CONTINGENCY: S

TOTAL LIQUID AC
" ADJUSTMENT:

E. CONSTRUCTION TOTAL: $

800,378.55

40,018.93

84,039.75

118.26

924,555.49

Base Estimate From CES

Base Estimate (A) X 5 (%

Base Estimate (A) + E & | (B) x 10 |%

See % Table in "Risk Based Cost
Estimation" Memo

Total From Liquid AC Spreadsheet

(A+B+C+D=E)

REIMBURSABLE UTILTY COSTS

UTILITY OWNER

REIMBURSABLE COST |

TOTAL

| L3

ATTACHMENTS: (File Copy in the Project Cost Estimate Folder)

Detailed Cost Estimate Printout From TRAQS

REVISIONS TO PROGRAMMED COSTS TEMPLATE - REVISED FEB. 1, 2016

Page 2


http://www.dot.ga.gov/PartnerSmart/DesignManuals/EngineeringServices/Risk Based Cost Estimation.pdf
http://www.dot.ga.gov/PartnerSmart/DesignManuals/EngineeringServices/Risk Based Cost Estimation.pdf

CALL NO.

PROJ. NO.
P.I. NO.
DATE

INDEX (TYPE) DATE  INDEX
REG. UNLEADED [ oct16 [$ 2318
DIESEL $ 2390
LIQUID AC $  339.00

Link to AC Index:
http://www.dot.ga.gov/PS/Materials/AsphaltFuellindex

0/00/2016

LIQUID AC ADJUSTMENTS

PA=[((APM-APL)/APL)]XTMTxAPL
Asphalt

Price Adjustment (PA) 111.87 S 111.87
Monthly Asphalt Cement Price month placed (APM) Max. Cap 60% S 542.40
Monthly Asphalt Cement Price month project let (APL) S 339.00
Total Monthly Tonnage of asphalt cement (TMT) 0.55

ASPHALT Tons %AC AC ton
Leveling 5.0% 0
12.5 OGFC 5.0% 0
12.5 mm 11 5.0% 0.55
9.5 mm SP 5.0% 0
25 mm SP 5.0% 0
19 mm SP 5.0% 0

11 0.55

BITUMINOUS TACK COAT
Price Adjustment (PA) $ 6.99 $ 6.99
Monthly Asphalt Cement Price month placed (APM) Max. Cap 60% S 542.40
Monthly Asphalt Cement Price month project let (APL) S 339.00
Total Monthly Tonnage of asphalt cement (TMT) 0.034360807

Bitum Tack

Gals gals/ton tons
8 | 232.8234 0.03436081

BITUMINOUS TACK COAT (surface treatment)
Price Adjustment (PA) 0 $ -
Monthly Asphalt Cement Price month placed (APM) Max. Cap 60% S 542.40
Monthly Asphalt Cement Price month project let (APL) S 339.00
Total Monthly Tonnage of asphalt cement (TMT) 0

Bitum Tack SY Gals/SY Gals gals/ton tons
Single Surf. Trmt. 0.20 0 232.8234 0
Double Surf.Trmt. 0.44 0 232.8234 0
Triple Surf. Trmt 0.71 0 232.8234 0

0

TOTAL LIQUID AC ADJUSTMENT S 118.86



http://www.dot.ga.gov/PS/Materials/AsphaltFuelIndex

Cost Estimate.txt
STATE HIGHWAY AGENCY
DATE : 10/11/2016
PAGE 01

JOB DETAIL ESTIMATE

JOB NUMBER : 0013062 SPEC YEAR: 13
DESCRIPTION: PLEASANT HILL-BUFORD HWY INTERCHANGE

ITEMS FOR JOB 0013062

LINE TITEM ALT UNITS DESCRIPTION QUANTITY
PRICE AMOUNT

0001 150-1000 LS TRAFFIC CONTROL - TRAFFIC CONTROL 1.000

28000.00 28000.00
0002 210-0100 LS GRADING COMPLETE - GRADING COMPLETE 1.000
98771.09 98771.09

0003 402-3130 TN RECYL AC 12.5MM SP,GP2,BM&HL 11.000
76.04 836.47

0004 413-0750 GL TACK COAT 8.000
3.04 24.32

0005 432-0206 SY MILL ASPH CONC PVMT/ 1.50 DEP 0.000
0008 441-0018 SY DRIVEWAY CONCRETE, 8 IN TK 12.000
53.43 641.27

0009 441-0748 SY CONC MEDIAN, 6 IN 13.000
58.49 760.40

0014 441-4030 SY CONC VALLEY GUTTER, 8 IN 75.000
52.33 3925.25

0018 550-1180 LF STM DR PIPE 18,H 1-10 0.000
0019 636-2070 LF GALV STEEL POSTS, TP 7 13.000
11.74 152.75

0022 636-1033 SF HWY SIGNS, TPIMAT,REFL SH TP 9 9.000
24.78 223.05

0023 636-1036 SF HWY SGN,TP1MAT,REFL SH TP 11 18.000
20.02 360.36

0024 636-1041 SF HWY SIGNS,TP 2MAT,REFL SH TP 9 32.000
34.18 1093.81

0027 653-0110 EA THERM PVMT MARK, ARROW, TP 1 2.000
71.14 142.30

0028 653-0112 EA THERM PVMT MKG, ARW, TP 1A 2.000

Page 1



76.34
0029
1.10
0034
0.55
0039
3.60
0043

38.05
0044

2442.00
0049
60000.00

0054
3380.00
0059
21.48
0064
1500.00
0069
25.00
0074
15.00
0079
122.00
0084
500.00
0089
35.00
0094
400.00
0099
397.33
0104
317.50
0109
15.00
0114
25.00
0119
400.00
0124
400.00
0129
400.00
0134
15.00

700-6001
700-9300

3380.00
5370.

701-0010

701-0030
701-0040

500.

702-0006

00

LF
GLF
Sy
EA
EA
LS

LS
SY
AC
LB
LB
TN
AC
EA
EA
EA
EA
EA
EA
EA
EA
EA

EA

Cost Estimate.txt
THERMO SOLID TRAF ST 5 IN, WHI
THERMO SKIP TRAF ST, 5 IN, WHI
THERM TRAF STRIPING, WHITE
RAISED PVMT MARKERS TP 10
CATCH BASIN, GP 1

EROSTION CONTROL, NON-REFUNDABLE DEDUCT

GRASSING - COMPLETE

SOD

WILDFLOWER SEEDING
PELLETIZED LIME

FERTILIZER MIXED GRADE
AGRICULTURAL LIME

HERBICIDE

ABELIA X GRANDIFLORA - 0
ACER BARBATUM - 0

ACER RUBRUM - 0

AMELANCHIER X GRANDIFLORA - 0
HYPERICUM CALYCINUM - O
JASMINUM FLORIDUM - O
LIRIODENDRON TULIPIFERA - 0
MAGNOLIA GRANDIFLORA - 0
MAGNOLIA VIRGINIANA - 0

MULLENBERGIA CAPILLARIS- 0O
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Cost Estimate.txt

0139 702-0770 EA PINUS ELLIOTTI - O 30.000
300.00 9000.00

0144 702-0793 EA PISTACIA CHINENSIS - O 18.000
350.00 6300.00

0149 702-0897 EA QUERCUS NUTTALLI - 0 30.000
450.00 13500.00

0154 702-0969 EA RHUS SP - 0 52.000
200.00 10400.00

STATE HIGHWAY AGENCY
DATE : 10/11/2016
PAGE : 2

JOB DETAIL ESTIMATE

0157 702-0719 EA PANICUM VIRGATUM - O 500.000
20.00 10000.00

0158 702-0140 EA CERCIS CANADENSIS - 0 30.000
300.00 9000.00

0159 702-1120 EA YUCCA FILAMENTOSA - 0 300.000
30.00 9000.00

0163 603-2024 SY STN DUMPED RIP RAP, TP 1, 24 70.000
59.17 4142.51

0164 603-7000 SY PLASTIC FILTER FABRIC 70.000

4.92 344.96

0169 702-9025 SY LANDSCAPE MULCH 6000.000

7.92 47520.00

0174 766-7020 LS IRRIGATION SYSTEM 1.000
16000.00 16000.00

0179 708-1000 Cy PLANT TOPSOIL 800.000
63.00 50400.00

0184 005-0002 LS INSTALL/LIGHTING FACILITIES 1.000
255000.00 255000.00

0189 608-4000 LF BRICK WALL 250.000
125.00 31250.00

0194 500-3201 cy CL B CONC, RET WALL 0.000

ITEM TOTAL

800378.55
INFLATED ITEM TOTAL
800378.55

TOTALS FOR JOB 0013062

Page 3



Cost Estimate.txt

ESTIMATED COST:
800378.58

ESTIMATED TOTAL:
800378.58
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EXECUTIVE SUMMARY

Southeastern Engineering Inc. (SEI) has conducted a traffic study to determine the
impacts of an intersection improvement project in the City of Duluth, Georgia. The
proposed project is for improvements at US 23/SR 13/Buford Highway (Buford Highway)
at Pleasant Hill Road.

Capacity analyses and level of service evaluations of the intersections in the project area
were conducted for the existing condition, future condition without the project (No Build),
and future condition with the proposed project (Build).

Design elements such as wayfinding signage and lighting will be implemented as part of
this project and will be valuable for improving traffic flow and improving safety, but they
are more qualitative measures than quantitative. For that reason, this report focuses on
the analysis of the southbound weave area between the Buford Highway off-ramp and the
May Road intersection; however, the implementation of improving elements, such as
improved signing and marking, which will also be implemented as part of this
project, should be pursued as relatively low-cost improvements that can have large
benefits for the driving public.

For the southbound weave area between the Buford Highway off-ramp and May Road,
this weave area operates acceptably in the existing (2016) and Opening (2019) weekday
peak hour conditions but is expected to see increased congestion by 2039 during the PM
peak hour. Modifications to striping in this area were considered and were reviewed by
the Gwinnett County Department of Transportation (Gwinnett DOT) as options in the 2010
Signing and Marking Plan (STP-189-1(29)). In this report, updated analysis was performed
on three options: retaining the existing geometry (as was recommended by Gwinnett DOT
in 2010) and two potential options for restriping this area.

Upon review of the analysis, Gwinnett DOT recommended that retaining the existing
geometry was the best alternative at this time. This recommendation was made
because of safety concerns on alternative striping measures that had been raised during
the original (2010) geometric review.

This area is expected to have acceptable operations in the existing and near future. Future
congestion in this area should be observed to ensure the existing geometry maintains
acceptable operations.

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.



INTRODUCTION

Background

Southeastern Engineering, Inc. (SEI) has provided traffic services as part of the Buford
Highway at Pleasant Hill Road Intersection Improvements study (Pl 0013062, ARC TIP:
GW-392, also referenced as the SR 13 at Pleasant Hill study) in the City of Duluth,
Gwinnett County, Georgia. The Buford Highway at Pleasant Hill Road study area is shown
in Figure 1 and the existing intersection aerial map is shown in Figure 2.

Figure 1: Area Map: Project Location

Project
Location

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.
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Figure 2: Study Area Aerial Map

SEI has performed peak hour traffic analysis for the existing year (2016) conditions, the
Opening Year (2019) No Build and Build conditions, and the Design Year (2039) No Build
and Build conditions.

Project Description

Proposed improvements are intended to address design elements such as wayfinding
signage and lighting elements for visibility. These design elements are valuable for
improving traffic flow and improving safety but are not easily quantified in a traffic level of
service (LOS) or simulation analysis. This report focuses on the analysis of the
southbound weave area from the Buford Highway off-ramp and the May Road intersection.

EXISTING CONDITIONS

The transportation facilities within the study area are described as follows:

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.
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Roadways

Pleasant Hill Road

Within the study area, Pleasant Hill Road is an Urban Principal Arterial with a posted speed
limit of 45 miles per hour (mph). Pleasant Hill Road extends northwest from its connection
to US 29 (Lawrenceville Highway) to the Chattahoochee River, where it changes names
to State Bridge Road. Within the study area, Pleasant Hill Road has three travel lanes in
each direction with curb and gutter and sidewalk on both sides of the roadway.

US 23/SR 13/Buford Highway

Buford Highway is functionally classified as an Urban Minor Arterial with a posted speed
limit of 45 mph. This roadway serves both local and commuter traffic and has curb and
gutter and sidewalk facilities.

May Road

Within the study area, May Road is a two-lane roadway that is functionally classified as a
Local Road with a posted speed limit of 25 mph. May Road connects with a railroad
crossing near Buford Highway and has some cut-through traffic because of the connection
between Buford Highway and Pleasant Hill Road.

Sunset Street

Within the study area, Sunset Street is functionally classified as a Local Road and serves
residential development.

Bicycle and Pedestrian Facilities

The roadways in this area are not identified as pedestrian or bicycle connections in the
Gwinnett County 2014 Open Space and Greenway Master Plan Update. There are
sidewalks provided in the vicinity of the Pleasant Hill at May Road / Sunset Street
intersection, but pedestrian volumes are currently very low in this area during peak
periods.

Mass Transit

This study area does not have any current Gwinnett County Transit bus route stops.

Traffic Data Collection

In order to create the existing and future traffic flow diagrams, SEI obtained traffic count
data within the study area. The original traffic data sheets are included in Appendix A and
the traffic flow diagrams are included in Appendix C.

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.
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Four-Hour Turning Movement Counts (1 location)

Turning movement counts were performed during the weekday AM and PM peak periods
(7:00-9:00 AM and 4:00-6:00 PM, respectively) at the following intersection:

e Pleasant Hill Road at May Road/Sunset Street

The four consecutive 15-minute interval volumes, summed to produce the highest volume
at each intersection, were then determined. These volumes make up the peak hour traffic
volumes for the intersection counted.

24-Hour Single-directional Traffic Volume Classification Counts (2 locations)

Traffic volume and classification counts were conducted for 24 hours for one travel
direction along the following roadway segments:

e Northbound Ramp from Pleasant Hill Road to Buford Highway
e Southbound Ramp from Buford Highway to Pleasant Hill Road

24-Hour Bi-directional Traffic Volume Classification Counts (1 location)

Traffic volume and classification counts were conducted for 24 hours for both travel
directions along the following roadway segment:

e Pleasant Hill Road south of May Road/Sunset Street

24-Hour Bi-directional Traffic Volume Counts (1 location)

Traffic volume counts were conducted for 24 hours for both travel directions along the
following roadway segment:

¢ May Road west of Pleasant Hill Road*

*Based on field validation, the May Road ADT was increased for a commercial driveway (liquor
store) that was not captured by the tube placement but had high evening activity that impacted the
signalized intersection.

Study Intersection Growth Trends

SEI determined historic traffic growth trends based on the past fifteen years of data
provided at Georgia Department of Transportation (GDOT) count stations (where
available). Trend line graphs were prepared for five, ten, and fifteen year trends. Based
on comments received from the GDOT Office of Planning on March 30, 2016, no estimated
GDOT GeoCOUNTS values were used for the trendline calculations.

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.

4



SEI performed a trend analysis that conforms to specific Design Manual Guidance.
Historical data from nearby GDOT count stations was analyzed from 1999 to 2014. Table
1 shows the analysis of historical annual average daily traffic (AADT) volumes recorded
by GDOT count stations located in Gwinnett County.

Table 1 GDOT Historical Growth Rate

5-Year 10-Year | 15-Year
Station # Location Growth Growth Growth
Rate Rate Rate
1350416 Pleasant Hill Road south of May Road - -0.7% -0.1%
1350568 Pleasant Hill Road north of SR 13 -- 1.0% -0.8%
5-Year, 10-Year, and 15-Year Averages -- 0.1% -0.4%
Weighted Average -0.4%

As shown in Table 1, the weighted historical growth rate for the traffic recorded at these
GDOT count stations shows a very little to flat growth in the ten to fifteen year analysis.
The five Year Growth Rate could not be calculated because only one tube count was taken
at each count station within that five-year period. The GeoCounts website summary
information for these count stations is included in Appendix B.

In order to account for the most recent year's count data, a growth rate was determined

for the last two years of field-based data at both count stations, as shown in Table 2.

Table 2 GDOT Historical Growth Rate: Last Two Years Field-Based Data

GDOT AADT Volume Annual
Growth
Station Location (vpd) Rate
2006 2008 2011 2012
1350416 Pleasant Hill Road south of May Road 29,380 44540 | 11.0%
1350568 Pleasant Hill Road north of SR 13 31,610 34,960 2.0%
(vpd) = vehicles per day
Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.
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The short-term growth south of Pleasant Hill Road shows an unusually strong positive
growth between 2008 and 2012. Using the GDOT GeoCounts information and GDOT
2012 Traffic Factors found in Appendix B, an average weekday traffic count was obtained
from the 2012 Station 1350416 GDOT field survey information and is compared to the
study count data taken in 2016, as shown in Table 3.

Table 3 Pleasant Hill Road Traffic Volumes south of May Road/Sunset Street: 2012 to
2016 Comparison

Day of Week GDOT Resulting
. Month Resulting Annual
Location (vpd) Correction ADT Growth Rate,
Factor* 2012 to 2016
Wednesday | Thursday
Pleasant Hill Road south
of May Road (Station ** 48,800 1.01 49,290
1350146, September 2012)
Pleasant Hill Road south 3.1%
of May Road (Study
Traffic Count, February 55,825 1.0 55,825
2016)

* Included in Appendix B. 2014 Correction factors used for the 2016 counts, as the most recent GDOT
correction factors available.

** Full day of data not available.

(vpd) = vehicles per day

No major traffic generators are identified between the study count location and the GDOT
traffic count station. The short-term growth rate in Table 3 was therefore considered in
determining the true growth rate.

Table 4 shows the study area growth rates from the Atlanta Regional Commission (ARC)
travel demand growth rates between 2015 and 2040.

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis
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Table 4 ARC Travel Demand Model Growth Rate

Annual
2015 2040 Growth
Rate
Location NB SB Total NB SB Total
Pleasant Hill south of SR 13 32,189 | 33,348 | 65,537 | 39,732 | 39,480 | 79,212 0.76%
Pleasant Hill north of SR 13 23,441 | 21,926 | 45,367 | 28,939 | 28,361 | 57,300 0.94%

Given the strong five year historical growth shown in Table 2, the relatively strong recent
growth shown in Table 3, the lower historical growth rate shown in Table 1, and the ARC
Travel Demand Model growth shown in Table 4, SEI used the following growth rates for
traffic projections:

o 2.5% growth between the Existing Year (2014, 2015) and Opening Year (2019)
conditions

o 1.0% growth between the Opening Year (2019) and Design Year (2039) conditions

K, D and T Factors

Peaking (K) and distribution (D) factors for the average for each facility are shown in Table
5.

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.
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Table 5 Study K and D Factors By Facility

K-Factor D-Factor
Location
AM PM AM PM
Pleasant Hill Road Average 0.07 0.08 0.58 0.62
May Road 0.14 0.09 0.89 0.52
Sunset Street 0.05 0.08 0.70 0.64
Side Street Average 0.10 0.09 0.79 0.58
Buford Highway Off-Ramp to Pleasant Hill Road 0.07 0.08 -- --
Buford Highway On-Ramp from Pleasant Hill Road 0.10 0.07 -- --
Ramp Average 0.08 0.07 -- --

These K and D factors were used for comparison in the existing and future analysis.

The T factors for the existing and future analysis are shown in Table 6.

Table 6 Study T Factors By Approach and Facility: Peak Hours

AM PM ADT
Location
T SuU Ccu T SU Cu T SuU CuU
Pleasant Hill Road 4.8 4.1 0.7 4.0 35 0.5 4.3 3.8 0.5

Buford Highway Off-Ramp

to Pleasant Hill Road 11.7 | 7.3 4.4 7.7 6.2 15 8.4 5.8 2.6

Buford Highway On-Ramp

o Pleasant Hil Road | 88 | 82 | 06 | 35 | 24 | 11| 89 | 68 | 21

T = Total Trucks, SU = single unit trucks, CU = combination unit trucks

Overall, the truck percentage on Pleasant Hill Road is fairly typical for a major suburban
arterial route in the metro Atlanta area. The significant truck percentage merging in from
the Buford Highway off-ramp was incorporated in the traffic analysis.

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.

8




Balanced flow diagrams are included in Appendix C and were prepared as follows:
e EXxisting 2016 Peak Hour Traffic (Figure 1)
o Opening Year 2019 Peak Hour Traffic No Build and Build (Figure 2)
o Design Year 2039 Peak Hour Traffic No Build and Build (Figure 3)
e Existing 2016 Average Daily Traffic (Figure 4)

o Opening and Design Years (2019 and 2039) Average Daily Traffic No Build and
Build (Figure 5)

Crash History

Crash reports were obtained from the GDOT GEARS crash database for 2012, 2013, and
2014. Crashes were obtained for the 0.25-mile stretch of Pleasant Hill Road that includes
the northbound ramp from Pleasant Hill Road to Buford Highway, the southbound ramp
from Buford Highway to Pleasant Hill Road and the intersection of Pleasant Hill Road with
May Road. The rates are compared to the GDOT statewide average crash rates for an
urban principal arterial, non-freeway, non-NHS in Table 7. All crash rates shown are per
100 million vehicle miles traveled.

Table 7 Pleasant Hill Road Crash Rates from Northbound On/Southbound Off-
Ramp at Buford Highway to May Road/Sunset Street

Crash Rate Injury Rate Fatality Rate
Year study rate [statewide average rate]
2012 394 [594] 221 [139] 0[1.30]
2013 466 [1017] 74 [188] 0[1.43]
2014 221 [1052] 74 [190] 0[1.40]

As shown in Table 7, this segment of Pleasant Hill Road has crash rates below the
statewide average for 2012 through 2014. The statewide average rate for injuries is
exceeded for 2012 but was below average in 2013 and 2014. However, the crash data did
have an anomaly at the May Road/Sunset Street intersection. No crashes were recorded
in the GEARS database between 11/7/2013 and 6/7/2014 for this intersection. The crash
data for this period may be underrepresented, and therefore the 2012 study year is
considered the most relevant for analysis purposes.

Gwinnett County, Pl # 0013062,
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The intersection crash data was also investigated to determine whether a particular
incident type (such as angle or rear end crashes) was the most prevalent. ldentifying the
predominant type of crash that occurs at an intersection can help identify potential safety
solutions. The types of crashes at the Pleasant Hill Road at May Road/Sunset Street
intersection are summarized in Table 8.

Table 8 Pleasant Hill Road Crash Types at May Road/Sunset Street

Overall
Crash Type (Intersection) Total
Percentage

Angle 9 25%

Head On 1 3%

Rear End 20 56%

Sideswipe - Same Direction 5 13%

Sideswipe - Opposite Direction 0 0%

Not A Collision With A Motor Vehicle 1 3%
Total 36 100%

As shown in Table 8, rear end and angle crashes are the predominant vehicle crash type
at the study intersection. Rear end crashes are also the predominant (86%) crash type at
the southbound off-ramp merge north of the May Road intersection. Rear end collisions
are a typical occurrence on congested facilities or at signalized intersections. At the
intersection itself, the rear end crashes are evenly split between northbound Pleasant Hill
Road and southbound Pleasant Hill Road.

As a note, this report has defined Pleasant Hill Road as the north/south roadway at the
Pleasant Hill Road at May Road/Sunset Street intersection. However, the crash reports at
this intersection are recorded with northbound Pleasant Hill Road coded as the westbound
direction and southbound Pleasant Hill Road coded as the eastbound direction. Any future
directional traffic crash analysis should confirm the definitions of the roadway orientations.

At a signalized intersection, angle crashes can occur when drivers crossing the opposing
main traffic flow during a permitted left turn are taking insufficient gaps in traffic (i.e.,
sneakers/jumpers). Additionally, if side-street traffic is within the intersection after
clearance intervals (yellow and all-red indicators) complete, angle crashes can occur at
intersection conflict points. This type of driver behavior most typically occurs when drivers

Gwinnett County, Pl # 0013062,
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on these movements experience long delays and are willing to take smaller gaps rather
than continue to wait.

TRAFFIC ANALYSIS

The study intersections were analyzed for the existing condition, future conditions with the
existing geometry, and future conditions with considered improvements. All analyses
conducted as part of this study have been based on the data collected for the existing
condition and the traffic flow diagrams included in Appendix C.

Level of Service Methodology

Intersection capacity analyses were performed to determine the existing traffic conditions
within the study area using the methodology outlined in the 2010 Highway Capacity
Manual (HCM). This methodology is the industry standard for the evaluation of intersection
capacity and delay. In order to facilitate the analysis, computer software Synchro and HCS
2010 were used. This software conforms to the methodology of the HCM. The vehicular
delay value that results from the Synchro analysis is used to determine the level of service
of an intersection.

Level of service (LOS) is a letter designation used to describe traffic operating conditions,
on a declining scale from A to F. LOS “A” represents free-flow traffic conditions and LOS
“F” represents extreme delays with stopped traffic conditions. The following tables indicate
the relationship between delay and LOS for signalized intersections.

Table 9 LOS for Signalized Intersections
Level of Service Control Delay Per Vehicle (sec)

A <10

B >10 and <20
C >20 and <35
D >35 and <55
E >55 and <80
E >80

The typical HCM methodology (Synchro) is a macrosimulation model. Microsimulation
(SimTraffic) was also used to look at the interaction between the weave area and the
nearby signalized intersection within the study area. Microsimulation models track
individual vehicle movements on a second or subsecond basis, where macroscopic
models (such as the Synchro HCM analysis) analyze traffic streams as a whole by

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.
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evaluating overall characteristics such as flow, density, and mean speed. Synchro also
does not provide LOS or delay results for unsignalized merge locations. The network was
analyzed in the SimTraffic microsimulation to determine the merge area delay and
gueueing within the study area over the course of the entire peak hour. Five runs of the
microsimulation model were performed and averaged to get typical results.

Existing Intersection Capacity and Simulation Analysis

The results for existing LOS conditions are shown in Table 10. The resulting queue lengths
for the critical movements interacting within the weave area are shown in Table 11. The
Existing (2016) detailed analysis is in included in Appendix D for the Synchro analysis and
Appendix E for the SimTraffic analysis.

Table 10 Existing Traffic Operations

AM Peak PM Peak
Pleasant Hill Road at May Road/Sunset
Street Intersection LOS Delay (sec) LOS Delay (sec)
Existing Conditions B 10 B 11

Table 11 Study Area Results (Existing) Using SimTraffic Simulation

Pleasant Hill Road at May Eastbound Right Queue Southbound Through Queue on
Road/Sunset Street from Buford Off-Ramp to Pleasant Hill Road at May Road
Intersection Pleasant Hill Road Intersection

Existing Conditions Average

Delay/Vehicle (sec) 27 8
- . th
EX|st|ng_ Conditions 50 133 126
Percentile — Average Queue (ft)
Ay " th
Existing Conditions 95 279 237

Percentile Queue (ft)

* Maximum of the two peak hour conditions

The queue lengths shown in Table 11 are reasonably consistent with those observed
during field visits.

Gwinnett County, Pl # 0013062,
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PROPOSED PROJECT IMPROVEMENTS

Updated analysis was performed on three potential options: retaining the existing
geometry (as was recommended in the 2010 Signing and Marking Plan) and two
alternative options for restriping this area.

Alternative 1: Do Nothing (No Build)

The first alternative considered was to leave the roadway geometry as is in the existing
condition.

The study area was evaluated for the Opening (2019) and Design (2039) No Build years.
The LOS and delay results for the signalized study intersection are shown in Table 12.
The resulting microsimulation queue lengths for the critical movements interacting within
the weave area are shown in Table 13 for the 2019 No Build conditions and in Table 14
for the 2039 No Build conditions. The No Build detailed analysis is included in Appendix
D for the Synchro analysis (Table 12) and Appendix E for the SimTraffic analysis (Table
13 and Table 14).

Table 12 No Build Traffic Operations

AM Peak PM Peak
Pleasant Hill Road at May Road/Sunset
Street Intersection LOS Delay (sec) LOS Delay (sec)
2019 No Build Conditions B 12 B 12
2039 No Build Conditions C 22 B 16

Table 13 Study Area Results (2019 No Build) Using SimTraffic Simulation

Pleasant Hill Road at May
Road/Sunset Street
Intersection

Eastbound Right Queue
from Buford Off-Ramp to
Pleasant Hill Road

Southbound Through Queue on
Pleasant Hill Road at May Road
Intersection

No Build 2019 Conditions

Average Delay/Vehicle (sec) 52 10
. . th
No Buﬂ(_i 2019 Conditions 50 217 156
Percentile — Average Queue (ft)
. i th
No Build 2019 Conditions 95 470 268

Percentile Queue (ft)

* Maximum of the two peak hour conditions

Gwinnett County, Pl # 0013062,
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Table 14 Study Area Results (2039 No Build) Using SimTraffic Simulation

Pleasant Hill Road at May Eastbound Right Queue Southbound Through Queue on
Road/Sunset Street from Buford Off-Ramp to Pleasant Hill Road at May Road
Intersection Pleasant Hill Road Intersection

No Build 2039 Conditions

*%
Average Delay/Vehicle (sec) 958 17
No Build 2039 Conditions 50t o
Percentile — Average Queue (ft) 3304 214
i iti th
No Build 2039 Conditions 95 5179+ e

Percentile Queue (ft)

* Maximum of the two peak hour conditions
** Unrealistic delay/queue lengths based on microsimulation

As shown in Table 12, the study intersection is expected to continue to operate acceptably
in the future weekday peak conditions by the 2039 Design Year traffic. The weave area
already experiences some queuing during PM periods from vehicles waiting for a gap and
those delays are expected to grow by the 2019 Opening Year, as shown in Table 13.
However, traffic is still expected to operate acceptably in the opening year condition, with
average delays that could be anticipated at most merge locations on a busy urban arterial
during weekday PM peak conditions.

When analyzing the Design Year 2039 PM peak period for the No Build, the
microsimulation results show unrealistic levels of queuing (over a mile) and delay (over
fifteen minutes on average). In reality, enough vehicles would reroute to avoid this type of
congestion that the delays and queues would be expected to be less than the results
shown in Table 14. However, the microsimulation results do indicate that improvements
to the weaving area would improve traffic operations at this merge point for the 2039
Design Year.

Alternative 2

The first alternative considered was to narrow Pleasant Hill Road to two lanes just north
of the Buford Highway off-ramp so that its lane could become a free-flow lane. This
recommendation did not require the use of additional right of way and could be managed
by having a lane drop after the Buford Highway off-ramp to the north of the study area.

However, although this recommendation did make the weave area function acceptably by
2039 Design Year conditions, the PM peak hour traffic on Pleasant Hill Road bottlenecked
on the two-lane section and caused extensive queuing on Pleasant Hill Road. As this was
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an undesirable side effect, this alternative was not pursued further. The detailed analysis
for Alternative 1 is included in Appendix D for the Synchro LOS and delay outputs and in
Appendix E for the microsimulation outputs.

Alternative 3

The third alternative considered was to extend the weave area from the Buford Highway
off-ramp to the May Road/Sunset Street intersection. As shown in Figure 2, vehicles
exiting from the off-ramp have a short distance (approximately 170 feet) before the weave
zone ends and they must merge with Pleasant Hill Road traffic. However, this lane
restriction has been put into place with painted markings on existing pavement. This
pavement could be used to extend the lane the full distance to May Road/Sunset Street.
This proposed improvement would also require the narrowing of lane widths on Pleasant
Hill Road, as there is not enough width from the striped area alone to implement within
existing right-of-way.

Because this lane would then turn into a right-turn only lane, vehicles that still have some
difficulty with the weave movement will be forced to either stop in the lane or turn onto
May Road. However, because it increases the total weaving distance from approximately
170 feet to approximately 360 feet, it reduces the difficulty of the weave movement
compared to the No Build condition.

This improvement was reviewed by Gwinnett DOT. This measure had been previously
considered by Gwinnett DOT as an option in options in the 2010 Signing and Marking Plan
(STP-189-1(29)) but was not pursued because of safety concerns that had been raised
during the original (2010) geometric review.

Based on the findings of this traffic study and on the information from the original
2010 geometric review, Gwinnett DOT selected Alternative 1 (No Build) as the
preferred alternative.

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.

15



CONCLUSIONS

Qualitative measures such as wayfinding signage and lighting are established
techniques for improving traffic flow for unfamiliar drivers and improving safety
and will be implemented as part of this project. These measures also have the benefit
of being relatively low-cost improvements that can have large associated driver benefits.

For the quantitative analysis of the southbound weave area between the Buford Highway
off-ramp and May Road, the potential restriping plans considered were intended to
address traffic operation and safety concerns caused by the southbound merge area. This
weave area operates acceptably in the Existing and Opening (2019) weekday peak hour
conditions with existing geometry. The existing geometry (No Build) is the Preferred
Alternative for the Gwinnett DOT. This recommendation was made based on the
findings of this study and safety concerns on alternative striping measures that had been
raised during the original (2010) Signing and Marking Plan (STP-189-1-(29)) geometric
review.

Congestion in this area should be observed to ensure the existing geometry maintains
acceptable operations in the future, as traffic increases to design year volumes.
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Appendix A
Traffic Count Data
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Project ID: 16-9055-001

Peak Start Times

Location: Pleasant Hill Rd & May Rd_Sunset St Day: Thursday AM 7:00 AM
City: Duluth Date: 2/4/2016 MD 12:00 AM
PM 4:00 PM
Groups Printed - Cars, PU, Vans - Heavy Trucks
Pleasant Hill Rd Pleasant Hill Rd May Rd_Sunset St May Rd_Sunset St
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru | Rgt [ Peds [app.Tota| Left [ Thru | Rgt [ Peds [app.Tota] Left [ Thru | Rgt [ Peds [app.Tota| Left [ Thru | Rgt [ Peds [app. Total| Int. Total |
7:00 AM 36 551 3 0 590 1 272 3 0 276 2 0 2 0 4 4 2 9 0 15 885
7:15 AM 59 583 3 0 645 0 366 1 0 367 2 1 7 0 10 4 1 6 0 11 1033
7:30 AM 65 581 4 0 650 2 362 6 0 370 0 0 7 0 7 2 4 7 0 13 1040
7:45 AM 71 616 2 0 689 2 345 3 0 350 2 1 4 0 7 3 2 6 0 11 1057
Total| 231 2331 12 0 2574 5 1345 13 0 1363 6 2 20 0 28 13 9 28 0 50 4015
8:00 AM 49 580 2 0 631 3 343 2 0 348 1 0 8 0 9 3 0 4 0 7 995
8:15 AM 46 629 4 0 679 3 411 5 0 419 2 2 6 0 10 7 1 19 1 27 1135
8:30 AM 48 551 3 0 602 6 344 5 1 355 1 3 6 1 10 3 0 11 0 14 981
8:45 AM 35 534 5 0 574 6 413 4 1 423 2 2 3 0 7 5 2 4 0 11 1015
Total 178 2294 14 0 2486 18 1511 16 2 1545 6 7 23 1 36 18 3 38 1 59 4126
*HBREAK
4:00 PM 10 430 6 0 446 4 450 5 1 459 1 2 15 0 18 5 0 4 0 9 932
4:15 PM 17 426 6 0 449 4 636 7 0 647 3 4 22 0 29 6 1 11 0 18 1143
4:30 PM 15 404 10 0 429 4 548 5 0 557 4 3 13 0 20 2 3 4 0 9 1015
4:45 PM 12 462 5 0 479 9 624 7 0 640 4 4 13 0 21 5 1 6 1 12 1152
Total 54 1722 27 0 1803 21 2258 24 1 2303 12 13 63 0 88 18 5 25 1 48 4242
5:00 PM 18 432 6 0 456 7 546 8 0 561 5 5 17 0 27 4 3 8 0 15 1059
5:15 PM 12 434 11 0 457 9 590 9 0 608 1 8 16 0 25 9 0 6 0 15 1105
5:30 PM 14 444 11 0 469 6 567 7 0 580 2 5 18 1 25 3 0 4 0 7 1081
5:45 PM 11 434 7 0 452 3 518 9 0 530 3 1 25 0 29 4 0 11 0 15 1026
Total 55 1744 35 0 1834 25 2221 33 0 2279 11 19 76 1 106 20 3 29 0 52 4271
Grand Total 518 8091 88 0 8697 69 7335 86 3 7490 35 41 182 2 258 69 20 120 2 209 16654
Apprch % 6.0 93.0 1.0 0.0 09 97.9 1.1 00 136 159 705 0.8 33.0 9.6 574 1.0
Total % 3.1 48.6 0.5 0.0 52.2 0.4 440 0.5 0.0 45.0 0.2 0.2 1.1 0.0 1.5 0.4 0.1 0.7 0.0 1.3
Cars, PU, Vans| 515 8038 88 0 8641 69 7267 86 3 7422 34 41 178 2 253 69 20 120 2 209 16525
% Cars, PU, Vans| 99.4 99.3 100.0 0.0 99.4] 100.0 99.1 100.0 100.0 99.1 97.1 100.0 97.8 100.0 98.1] 100.0 100.0 100.0 100.0 100.0 99.2
Heavy Trucks 3 53 0 56 0 68 0 68 1 0 4 5 0 0 0 0 129
%Heavy Trucks 0.6 0.7 0.0 0.0 0.6 0.0 0.9 0.0 0.0 0.9 29 0.0 2.2 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.8




Project ID: 16-9055-001

Location: Pleasant Hill Rd & May Rd_! Day: Thursday
City: Duluth PEAK HOURS Date: 2/4/2016
AM
Pleasant Hill Rd Pleasant Hill Rd May Rd_Sunset St May Rd_Sunset St
Northbound Southbound Eastbound Westbound
Start Time Left | Thru | Rgt [app.tow| Left [ Thru [ Rgt [app.tow] Left | Thru | Rgt [app.7om| Left | Thru | Rgt [app. 1o Int. Total]
Peak Hour Analysis from 07:00 AM to 09:00 AM
Peak Hour for Entire Intersection Begins at 07:30 AM
7:30 AM 65 581 4 650 2 362 6 370 0 0 7 7 2 4 7 13 1040
7:45 AM 71 616 2 689 2 345 3 350 2 1 4 7 3 2 6 11 1057
8:00 AM 49 580 2 631 3 343 2 348 1 0 8 9 3 0 4 7 995
8:15 AM 46 629 4 679 3 411 5 419 2 2 6 10 7 1 19 27 1135
Total Volume| 231 2406 12 2649 10 1461 16 1487 5 3 25 33 15 7 36 58 4227
% App. Total 8.7 90.8 0.5 100 0.7 98.3 1.1 100{ 15.2 9.1 758 100f 259 12.1 62.1 100
PHF 0.961 0.887 0.825 0.537
Cars, PU, Vans| 231 2392 12 2635 10 1439 16 1465 5 3 23 31 15 7 36 58 4189
% Cars, PU, Vans| 100.0 99.4 100.0 99.5| 100.0 98.5 100.0 985 100.0 100.0 92.0 93.9/ 100.0 100.0 100.0 100.0 99.1
Heavy Trucks 0 14 0 14 0 22 0 22 0 0 2 2 0 0 0 0 38
%Heavy Trucks|] 0.0 0.6 00 05 0.0 15 0.0 1.5 0.0 00 80 6.1 00 00 00 00 0.9
PM
Pleasant Hill Rd Pleasant Hill Rd May Rd_Sunset St May Rd_Sunset St
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru | Rgt [app.tow] Left | Thru [ Rgt [app v Left | Thru | Rgt [app.tom| Left [ Thru | Rgt [app. o] Int. Total]
Peak Hour Analysis from 04:00 PM to 06:00 PM
Peak Hour for Entire Intersection Begins at 04:45 PM
4:45 PM 12 462 5 479 9 624 7 640 4 4 13 21 5 1 6 12 1152
5:00 PM 18 432 6 456 7 546 8 561 5 5 17 27 4 3 8 15 1059
5:15 PM 12 434 11 457 9 590 9 608 1 8 16 25 9 0 6 15 1105
5:30 PM 14 444 11 469 6 567 7 580 2 5 18 25 3 0 4 7 1081
Total Volume 56 1772 33 1861 31 2327 31 2389 12 22 64 98 21 4 24 49 4397
% App. Total 3.0 952 1.8 100 1.3 974 1.3 100f 122 224 653 100f 429 8.2 49.0 100
PHF 0.971 0.933 0.907 0.817
Cars, PU, Vans 54 1762 33 1849 31 2310 31 2372 12 22 63 97 21 4 24 49 4367
% Cars, PU,Vans| 96.4 99.4 100.0 99.4| 100.0 99.3 100.0 99.3] 100.0 100.0 98.4 99.0] 100.0 100.0 100.0 100.0 99.3
Heavy Trucks 2 10 0 12 0 17 0 17 0 0 1 1 0 0 0 0 30
%Heavy Trucks 3.6 0.6 0.0 0.6 0.0 0.7 0.0 0.7 0.0 0.0 1.6 1.0 0.0 0.0 0.0 0.0 0.7




Prepared by NDS/ATD

VOLUME

May Rd w/o Pleasant Hill Rd
Day: Thursday City: Duluth
Date: 2/4/2016 Project #: GA16_9056_001

DAILY TOTALS

AM Period NB TOTAL PM Period NB

00:00 0 0 0 12:00 6 14 20

00:15 2 1 3 12:15 16 8 24

00:30 0 1 1 12:30 7 16 23

00:45 0 2 0 2 0 4 12:45 8 37 16 54 24 91

01:00 0 0 0 13:00 7 11 18

01:15 0 0 0 13:15 12 11 23

01:30 0 1 1 13:30 9 17 26

01:45 0 0 1 0 1 13:45 11 39 7 46 18 85

02:00 0 0 0 14:00 8 13 21

02:15 0 0 0 14:15 11 10 21

02:30 0 2 2 14:30 5 17 22

02:45 0 0 2 0 2 14:45 7 31 11 51 18 82

03:00 0 0 0 15:00 6 14 20

03:15 0 0 0 15:15 12 14 26

03:30 1 5 6 15:30 15 19 34

03:45 0 1 3 8 B 9 15:45 8 41 13 60 21 101

04:00 0 3 3 16:00 11 6 17

04:15 1 4 5 16:15 18 6 24

04:30 1 7 8 16:30 10 17 27

04:45 0 2 5 19 5 21 16:45 10 49 11 40 21 89

05:00 1 6 7 17:00 14 16 30

05:15 0 9 9 17:15 18 8 26

05:30 3 14 17 17:30 12 7 19

05:45 3 7 22 51 25 58 17:45 14 58 8 39 22 97

06:00 4 20 24 18:00 11 4 15

06:15 2 18 20 18:15 8 7 15

06:30 7 21 28 18:30 10 10 20

06:45 8 21 30 89 38 110 18:45 6 35 4 25 10 60

07:00 4 28 32 19:00 8 8 16

07:15 9 42 51 19:15 9 9 18

07:30 7 71 78 19:30 7 5 12

07:45 3 23 58 199 | 61 222 19:45 1 25 3 25 4 50

08:00 10 47 57 20:00 3 4 7

08:15 9 50 59 20:15 3 5 8

08:30 8 45 53 20:30 2 3 5

08:45 5 32 39 181 | 44 213 20:45 3 11 3 15 6 26

09:00 4 43 47 21:00 4 3 7

09:15 5 21 26 21:15 4 2 6

09:30 6 19 25 21:30 6 7 13

09:45 2 17 13 96 15 113 21:45 1 15 1 13 2 28

10:00 5 8 13 22:00 2 1 3

10:15 4 11 15 22:15 0 1 1

10:30 4 8 12 22:30 0 2 2

10:45 2 15 4 31 6 46 22:45 0 2 2 6 2 8

11:00 6 10 16 23:00 2 2 4

11:15 7 9 16 23:15 1 1 2

11:30 3 12 15 23:30 0 1 1

11:45 10 26 7 38 17 64 23:45 0 3 0 4 0 7
TOTALS 146 717 863 TOTALS 346 378 724
SPLIT % 16.9% 83.1% 54.4%| SPLIT % 47.8% 52.2% 45.6%

708 1311 2019
AM Peak Hour 11:45 07:30 07:30 | PM Peak Hour 17:00 15:00 16:30
AM Pk Volume 39 226 255 | PM Pk Volume 58 60 104
Pk Hr Factor 0.609 0.796 0.817 | Pk Hr Factor 0.806 0.789 0.867
7 - 9 Volume 55 380 435 4 - 6 Volume 107 79 186
7 - 9 Peak Hour 08:00 07:30 07:30 |4 - 6 Peak Hour 17:00 16:30 16:30
7 -9 Pk Volume 32 226 255 |4-6 Pk Volume 58 52 104
Pk Hr Factor 0.800 0.796 0.817 | Pk Hr Factor 0.806 0.765 0.867




Prepared by National Data & Surveying Services.

CLASSIFICATION

Pleasant Hill Rd S/o May Rd_Sunset St

City: Duluth

Day: Thursday
Date: 2/4/2016

6_9056_002
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Prepared by National Data & Surveying Services.

CLASSIFICATION
Buford Hwy/US 23 SB OffRamp @ Pleasant Hill Rd

City: Duluth

Day: Thursday
Date: 2/4/2016

6_9056_003e

Project #: GAL

East Bound

o
2
=

#11 #12

#10

Time

10|

10|
17|
24|

82|

86|

62|

52|

57|

68|

78]

78|

81
7

13|

13

4229
100%)

07:00|

265
3
14:30|

of

of

0|

Off Peak Volumes

Volume
2437

%
58%

PM4-6

23]

07:15)

)
1%)
12:45|

Volume

15%

632

o)

o)

07:00|

1
o
17:00|

NOON 12-2

03]

06:00)

15:30|

Volume
571

14%

188

a3

11:30|

T
3
12:00|

12|

64

72|

49)

37|

45

43|

64

72|

67,

71

63|

12|

492
124

3377

1%

80%|

AM7-9

Volume

14%

589

S

o]

1]

07:30|

7
ol
14:00|

02:30

05:15

06:15

08:30

12:15

12:45

13:15

16:00

16:30

19:15

19:45

20:15

23:30

% of Totals|

AM Volumes|

AM Peak Hour,

PM Volumes|
PM Peak Hour|

1
Directional Peak Periods|

Volume|

All Classes|

7-Axle Multi-Trailers

13 >

Axde Single Trailers

7 >=a-Ale Single Units
8 <=4-Axle Single Trailers

9 5-Axle Single Trailers

4 Buses

1 Motorcycles

5 2-Axle, 6-Tire Single Units

6 _3-Axle Single Units

2 Passenger Cars

12 6-Axle Multi-Trailers

3 2-Axle, 4-Tire Single Units




Prepared by National Data & Surveying Services.

CLASSIFICATION
Buford Hwy/US 23 NB OnRamp @ Pleasant Hill Rd
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Appendix B

GDOT Traffic Information and Calculations

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.



2014 Traffic Factors

Monthly Factors

ga:gt:; Functional_Class

01  Rural_Local_Coll 118 108 1 097 095 1 099 095 097 091 1.01 1.03
02  Rural_Minor_Art 115 1.04 1 099 098 099 1.01 098 0.98 093 0.98 1.01
03  Rural_Major_Art 116 105 1 099 097 096 098 099 1.00 094 098 1.01
04  Rural_I-75 117 114 091 095 101 092 087 108 1.14 099 098 0.95
05  Rural_I-85 122 117 1.05 099 095 092 088 095 1.03 1 097 0.97
06  Rural_Int 119 113 101 096 096 093 0.89 099 1.03 1 098 1.01
07  Sm_Urb_Local_Coll 111 1.03 095 095 096 101 1.04 098 098 099 1.02 1.01
08  Sm_Urb_Art 111 098 096 097 096 098 1 1 102 1 101 101
09 ?,:l“o—tlﬁ{)urb—”eeways—'”t 113 1.05 097 096 098 096 097 099 1.03 098 1.01 1.01
10 Urb_Local_Coll 111 103 095 097 095 1 1.05 098 098 095 1.02 1.05
11 Urb_Minor Art (NotATL) 111 1 097 097 097 1 1.03 098 098 096 1.02 1.03
12 Urb_Major Art(NotATL) 113 1 097 097 097 098 1.01 098 1 098 1.03 1.03
13 Urb_Minor_Art_ATL 112 105 097 098 097 098 1.0l 096 097 096 1.03 1.03
14 Urb_Major_Art_ATL 111 101 097 098 097 099 1.02 098 0.99 098 1.02 1.01
15  Urb_Freeways_Int_ATL 113 1.03 099 099 098 097 098 097 099 097 1.01 1
16  Urb_I-285 1.10 101 098 098 098 098 1 098 099 099 1.02 1.01

Functional_Class

01 Rural_Local_Coll 1.01 1 0.98 096 0.88 1.03 1.20
02 Rural_Minor_Art 098 097 097 094 086 1.08 1.30
03  Rural_Major_Art 100 1 1 095 085 1.05 1.22
04  Rural_I-75 110 1.20 1.15 1.03 0.85 0.9 0.91
05  Rural_I-85 107 115 1.09 1.02 0.84 098 0.92
06  Rural_Int 106 1.11 1.13 1.05 0.83 097 0.93
07  Sm_Urb_Local_Coll 098 096 098 095 0.86 1.04 1.36
08  Sm_Urb_Art 1 099 099 095 0.83 1.05 1.30
09 (SIL“O—tLXTbL/)wb—Freeways—'”t 1 101 1 096 086 1.05 1.18

10 Urb_Local_Coll 095 092 092 092 089 1.19 1.39
11 Urb_Minor_Art (Not ATL) 096 093 094 092 0.86 1.13 1.44
12 Urb_Major_Art (Not ATL) 097 094 095 092 086 111 141

13 Urb_Minor_Art_ATL 096 093 094 093 088 1.12 141
14 Urb_Major_Art_ATL 099 095 0096 093 0.88 1.06 1.34
15 Urb_Freeways_Int_ATL 099 099 0.97 095 090 105 1.21

16 Urb_|-285 098 096 094 092 090 1.10 1.33




2014 Traffic Factors

Axle Factors
Factor Axle

Functional_Class

Group Factor
01 Rural_Local_Coll 0.94
02 Rural_Minor_Art 0.90
03 Rural_Major_Art 0.88
04 Rural_I-75 0.77
05 Rural_I-85 0.77
06 Rural_Int 0.80
07 Sm_Urb_Local_Coll 0.98
08  Sm_Urb_Art 0.92

Sm_Urb/Urb_Freeways_Int
09 NotaTy i 0.88
10 Urb_Local_Coll 0.97
11 Urb_Minor_Art (Not ATL) 0.97
12 Urb_Major_Art (Not ATL) 0.97
13 Urb_Minor_Art_ATL 0.99
14 Urb_Major_Art_ATL 0.99
15 Urb_Freeways_Int_ATL 0.95
16 Urb_I-285 0.88

Growth Factors

ey Functional_Class L]

Group Factor
01 Rural_Local_Coll 1
02 Rural_Minor_Art 1.01
03 Rural_Major_Art 1.02
04 Rural_I-75 1.05
05 Rural_I-85 1.04
06 Rural_Int 1.06
07 Sm_Urb_Local_Coll 0.97
08 Sm_Urb_Art 0.99

Sm_Urb/Urb_Freeways_Int
09 NotaTy v 1.02
10 Urb_Local_Coll 1.03
11 Urb_Minor_Art (Not ATL) 1.01
12 Urb_Major_Art (Not ATL) 0.99
13 Urb_Minor_Art_ATL 1.01
14 Urb_Major_Art_ATL 1.01
15 Urb_Freeways_Int_ATL 1.02

16 Urb_|-285 1.01




2012 Traffic Factors

Monthly Factors

Functional_Class

01  Rural_Local_Coll 1.06 1.01 095 098 097 1 103 1 099 096 1.01 1.06
02  Rural_Minor_Art 106 1.01 096 098 098 1 103 1 1 097 099 1.04
03  Rural_Major_Art 11 104 099 099 098 096 097 1 101 095 1 1.06
04  Rural_I-75 116 1.06 091 097 1 089 089 1.05 1.12 1.02 099 1.04
05  Rural_I-85 118 1.09 1.02 099 098 092 09 097 1.02 101 098 1
06  Rural_Int 119 1.09 098 095 097 09 089 1 105 1.01 1 1.04
07  Sm_Urb_Local_Coll 1.01 099 095 099 097 1.02 103 098 1 1 102 1.03
08  Sm_Urb_Art 1.06 098 096 099 098 099 1.01 1 102 1 1 1.02
09 f&—tfff)urb—ﬁeeways—mt 1.08 101 095 098 098 097 098 101 1.04 1 1 1.03
10 Urb_Local_Coll 1.04 099 095 098 097 1.02 105 099 1 097 1 105

11 Urb_Minor_Art (Not ATL) 1.03 095 095 098 098 1.02 106 099 1 099 1 1.06
12 Urb_Major_Art (Not ATL) 1.04 097 09 098 098 1 102 1 101 1 101 1.05

13 Urb_Minor_Art_ATL 1.07 101 096 099 097 0.99 1.02 098 099 098 1.01 1.05
14 Urb_Major_Art_ATL 105 1 09 099 097 099 102 099 1 099 1.01 1.05
15 Urb_Freeways_Int_ATL 1.07 1.02 0.97 099 098 0.97 099 099 101 099 1.01 1.03
16 Urb_|-285 106 1 097 099 09 097 099 1 1.02 1.01 1.01 1.04

Daily Factors

Functional_Class

01 Rural_Local_Coll 1 098 097 094 0.88 1.05 1.27
02 Rural_Minor_Art 099 097 0.96 093 0.87 1.07 1.3
03 Rural_Major_Art 1.02 1.01 1 0.95 085 1.03 1.21
04 Rural_I-75 1.09 1.12 1.08 098 0.85 0.95 0.99
05 Rural_I-85 1.07 1.1 1.07 099 0.84 0.99 0.99
06 Rural_Int 1.08 1.14 11 099 0.82 0.99 0.95
07 Sm_Urb_Local_Coll 098 097 093 093 0.8 1.12 1.27
08 Sm_Urb_Art 099 097 096 093 085 1.06 1.37
Sm_Urb/Urb_Freeways_Int
09 (Not ATL) ¥ 1 099 098 093 0.86 1.08 1.24
10 Urb_Local_Coll 095 093 092 091 0.89 1.18 1.38

11 Urb_Minor_Art (Not ATL) 096 094 093 091 0.86 1.12 1.47
12 Urb_Major_Art (Not ATL) 098 094 094 092 086 1.1 1.46

13 Urb_Minor_Art_ATL 097 094 093 092 0.88 1.1 1.42
14 Urb_Major_Art_ATL 1 096 094 092 0.88 106 1.36
15  Urb_Freeways_Int_ATL 099 098 096 093 09 106 1.23

16 Urb_|-285 0.97 095 094 0091 087 1.12 1.35



2012 Traffic Factors

Axle Factors

g"’r‘gzo; Functional_Class Fg::({gr
01 Rural_Local_Coll 0.97
02 Rural_Minor_Art 0.94
03 Rural_Major_Art 0.91
04 Rural_I-75 0.78
05 Rural_I-85 0.8
06 Rural_Int 0.78
07 Sm_Urb_Local_Coll 0.99
08 Sm_Urb_Art 0.96
09 Sm_Urb/Urb_Freeways_Int (Not ATL) 0.89
10 Urb_Local_Coll 0.99
11 Urb_Minor_Art (Not ATL) 0.98
12 Urb_Major_Art (Not ATL) 0.97
13 Urb_Minor_Art_ATL 0.98
14 Urb_Major_Art_ATL 0.99
15 Urb_Freeways_Int_ATL 0.94
16 Urb_1-285 0.87

Growth Factors

Functional_Class

01 Rural_Local_Coll 0.99
02 Rural_Minor_Art 0.99
03 Rural_Major_Art 0.99
04 Rural_I-75 1.01
05 Rural_I-85 1.02
06 Rural_Int 1
07 Sm_Urb_Local_Coll 1.01
08 Sm_Urb_Art 1
09 Sm_Urb/Urb_Freeways_Int (Not ATL) 1
10 Urb_Local_Coll 1
11 Urb_Minor_Art (Not ATL) 0.98
12 Urb_Major_Art (Not ATL) 0.99
13 Urb_Minor_Art_ATL 0.99
14 Urb_Major_Art_ATL 1.02
15 Urb_Freeways_Int_ATL 1.01

16 Urb_I-285 0.98



Station ID

County
City
Road

Road functional
class

Description

Routes

LRS Section ID

Traffic Segment

Coordinate
(Lat/Lon)

Map Reference

Camera ID

About Station 1350416
1350416

Gwinnett

urban - Principal Arterial - Other

Route Number
Concurrent Route Number
Concurrent Route 2

Concurrent Route 3

1352327300 @ 0.000 Miles

0 0.000 to 0.000 Miles

33.970800, -84.147700

327300



Volume Trucks

2015 - 2015 -
— —
2014 44700 Est. from last year 2014 1273 Est. from previous years
— —
2013 44680 Est. from last year 2013 1273 Est. from last year
— —
2012 44540 1 - 6 days 2012 1269 1 - 6 days
—
2011 29230 Est. from last year
—
2010 28950 Est. from last year
—
2009 28910 Est. from last year
—
2008 29380 1 - 6 days
I
2007 30610 1 - 6 days
I
2006 36170 1 - 6 days
—
2005 39690 1 - 6 days
—
2004 38820 Est. from last year
EEE——
2003 38130 1 - 6 days
——
2002 39093 Est. from last year
EEE——
2001 38100 1 - 6 days
—
2000 44100 Est. from last year
—
1999 42000 Est. from last year
——
1998 42900 1 - 6 days
I
1997 53700 1 - 6 days
—
1996 48000 1 - 6 days
I
1995 53700 1 - 6 days
—
1994 49800 1 - 6 days
—
1993 41800 1 - 6 days
——
1992 43105 1 - 6 days
—
1991 43375 1 - 6 days
—
1990 42572 1 - 6 days
Key Annual Trends
ATIrTuar
Average
Daily Annual Average Daily % 85th Pctl
Year Traffic % APR Change Truck Traffic Trucks K Factor D Factor Speed
2015 3.45
2014 44700 1273 2.85
2013 44680 1273 2.85
2012 44540 1269 2.85
2011 29230
2010 28950
2009 28910
2008 29380
2007 30610
2006 36170

2005 39690



Turning

Year Month Office Status Summary Volume By Hour Class By Hour Speed
Movements

2012 Sep Count accepted Summary | By Day All | East | West All | East | West All | East | West é



Short Term Station 1350416

In Gwinnett County
Located on 327300
LRS ID: 1352327300

Survey Details

Survey 1D 825
Survey Type class

Year / Month 2012 Sep
Project ID 1.385E+12
Device 1D

Survey Duration 2 Days 0 hours
Notes

Technician

Survey Status (Office)

Georgia DOT



Short Term Station 1350416

In Gwinnett County
Located on 327300
LRS ID: 1352327300

Daily Volumes

09/26/2012
09/27/2012
09/28/2012
Total

Days

ADT

Georgia DOT

Actual
day E, 1 E, 2 W, 1 W, 2 Total Dir Split hours
Wed 23648 0 23631 0 47279 50.0 % 0
Thu 24941 0 23857 0 48798 51.1 % 0
Fri 359 0 355 0 714 50.3 % 0
48948 (e} 47843 (0] 96791
2 (0] 2 (0] (0]
24474 23922



Short Term Station 1350416 Georgia DOT
In Gwinnett County
Located on 327300
LRS ID: 1352327300
Volume By Hour
Direction: All Directions
Wed Sep Thu Sep Fri Sep

Time 26 27 28 Total Avg Pct
12:00 am 334 348 682 341 0.7
1:00 am 137 215 352 176 0.36
2:00 am 160 151 311 156 0.32
3:00 am 137 139 276 138 0.29
4:00 am 246 240 486 243 0.5
5:00 am 690 676 1366 683 141
6:00 am 2147 2198 4345 2172 4.49
7:00 am 3383 3451 6834 3417 7.06
8:00 am 3657 3529 7186 3593 7.42
9:00 am 2842 2725 5567 2784 5.75
10:00 am 2384 2466 4850 2425 5.01
11:00 am 2495 2459 4954 2477 5.12
12:00 pm 2669 2783 5452 2726 5.63
1:00 pm 2729 2857 5586 2793 5.77
2:00 pm 2879 3050 5929 2964 6.13
3:00 pm 3006 3117 6123 3062 6.33
4:00 pm 3576 3561 7137 3568 7.37
5:00 pm 3775 3787 7562 3781 7.81
6:00 pm 3485 3422 6907 3454 7.14
7:00 pm 2471 2634 5105 2552 5.27
8:00 pm 1728 1854 3582 1791 3.7
9:00 pm 1453 1605 3058 1529 3.16
10:00 pm 940 960 1900 950 1.96
11:00 pm 587 654 1241 620 1.28
Total 47279 48798 714 96791 48395
SF 0.999 0.999 0.999
DF 0.942 0.924 0.885
AADT 45044 45084



Short Term Station 1350416 Georgia DOT
In Gwinnett County
Located on 327300
LRS ID: 1352327300
Volume By Hour
Direction: East
Wed Sep Thu Sep Fri Sep

Time 26 27 28 Total Avg Pct
12:00 am 153 176 329 164 0.67
1:00 am 71 115 186 93 0.38
2:00 am 86 68 154 77 0.31
3:00 am 69 82 151 76 0.31
4:00 am 157 157 314 157 0.64
5:00 am 497 485 982 491 2.01
6:00 am 1578 1611 3189 1594 6.52
7:00 am 2238 2259 4497 2248 9.19
8:00 am 2258 2172 4430 2215 9.05
9:00 am 1588 1569 3157 1578 6.45
10:00 am 1192 1232 2424 1212 4.95
11:00 am 1135 1165 2300 1150 4.7
12:00 pm 1180 1342 2522 1261 5.15
1:00 pm 1372 1430 2802 1401 5.72
2:00 pm 1393 1528 2921 1460 5.97
3:00 pm 1249 1424 2673 1336 5.46
4:00 pm 1439 1506 2945 1472 6.02
5:00 pm 1581 1584 3165 1582 6.47
6:00 pm 1404 1456 2860 1430 5.84
7:00 pm 1004 1128 2132 1066 4.36
8:00 pm 905 928 1833 916 3.74
9:00 pm 734 825 1559 780 3.19
10:00 pm 423 464 887 444 1.81
11:00 pm 252 284 536 268 1.1
Total 23648 24941 359 48948 24474
SF 0.999 0.999 0.999
DF 0.942 0.924 0.885
AADT 23022 22797



Short Term Station 1350416 Georgia DOT
In Gwinnett County
Located on 327300
LRS ID: 1352327300
Volume By Hour
Direction: West
Wed Sep Thu Sep Fri Sep

Time 26 27 28 Total Avg Pct
12:00 am 181 172 353 176 0.74
1:00 am 66 100 166 83 0.35
2:00 am 74 83 157 78 0.33
3:00 am 68 57 125 62 0.26
4:00 am 89 83 172 86 0.36
5:00 am 193 191 384 192 0.8
6:00 am 569 587 1156 578 2.42
7:00 am 1145 1192 2337 1168 4.88
8:00 am 1399 1357 2756 1378 5.76
9:00 am 1254 1156 2410 1205 5.04
10:00 am 1192 1234 2426 1213 5.07
11:00 am 1360 1294 2654 1327 5.55
12:00 pm 1489 1441 2930 1465 6.12
1:00 pm 1357 1427 2784 1392 5.82
2:00 pm 1486 1522 3008 1504 6.29
3:00 pm 1757 1693 3450 1725 7.21
4:00 pm 2137 2055 4192 2096 8.76
5:00 pm 2194 2203 4397 2198 9.19
6:00 pm 2081 1966 4047 2024 8.46
7:00 pm 1467 1506 2973 1486 6.21
8:00 pm 823 926 1749 874 3.66
9:00 pm 719 780 1499 750 3.13
10:00 pm 517 496 1013 506 2.12
11:00 pm 335 370 705 352 1.47
Total 23631 23857 355 47843 23921
SF 0.999 0.999 0.999
DF 0.942 0.924 0.885
AADT 22022 22287



Short Term Station 1350416

In Gwinnett County
Located on 327300
LRS ID: 1352327300

Class By Hour
Direction: All Directions

Georgia DOT

Class il 2 3 5 8 9 Vol Trucks CcuU % Tr % CU
Wednesday Sep 26, 2012
03:00 AM 0 112 12 0 2 5 0 1 5 0 0 0 0 0 0 137 13 6 9.5 46.2
04:00 AM 0 194 28 0 12 1 0 2 8 1 0 0 0 0 0 246 24 11 9.8 45.8
05:00 AM 0 559 92 9 13 3 0 4 10 0 0 0 0 0 0 690 39 14 5.7 35.9
06:00 AM 10 1793 265 18 32 13 0 7 8 1 0 0 0 0 0 2147 79 16 3.7 203
07:00 AM 10 2872 416 6 49 7 0 10 9 0 0 0 4 0 0 3383 85 23 25 27.1
08:00 AM 7 3145 400 27 41 8 0 12 11 2 0 0 4 0 0 3657 105 29 29 27.6
09:00 AM 6 2368 355 25 57 6 0 11 10 2 0 0 2 0 0 2842 113 25 4 221
10:00 AM 6 1939 330 21 41 11 0 8 24 2 0 0 2 0 0 2384 109 36 4.6 33
11:00 AM 3 2047 340 20 50 9 0 10 16 0 0 0 0 0 0 2495 105 26 4.2 248
12:00 PM 5 2204 347 16 58 12 1 11 13 1 0 0 1 0 0 2669 113 26 4.2 23
13:00 PM 6 2242 371 23 45 10 1 14 16 1 0 0 0 0 0 2729 110 31 4 28.2
14:00 PM 3 2418 350 25 57 2 0 12 8 3 0 0 1 0 0 2879 108 24 3.8 222
15:00 PM 8 2536 358 23 50 8 0 5 14 2 0 0 2 0 0 3006 104 23 35 221
16:00 PM 5 3084 380 41 44 6 1 7 7 1 0 0 0 0 0 3576 107 15 3 14
17:00 PM 6 3372 349 5 23 4 1 6 9 0 0 0 0 0 0 3775 48 15 13 31.2
18:00 PM 12 3121 312 5 22 2 0 6 5 0 0 0 0 0 0 3485 40 11 1.1 275
19:00 PM 8 2204 226 3 13 1 0 7 8 0 0 0 1 0 0 2471 33 16 13 48.5
20:00 PM 3 1548 151 0 17 3 0 3 3 0 0 0 0 0 0 1728 26 6 1.5 231
21:00 PM 4 1319 115 0 9 3 0 1 2 0 0 0 0 0 0 1453 15 3 1 20
22:00 PM 1 847 88 0 3 0 0 0 1 0 0 0 0 0 0 940 4 1 0.4 25
23:00 PM 5 520 52 2 6 0 0 0 2 0 0 0 0 0 0 587 10 2 1.7 20
Daily Total 108 40444 5337 269 644 114 4 137 189 16 0 0 17 0 0 47279 1390 359 29 25.8
Thursday Sep 27, 2012
00:00 AM 1 306 24 0 2 0 0 0 1 0 0 0 0 0 0 334 3 1 0.9 333
01:00 AM 0 108 25 0 2 1 0 0 1 0 0 0 0 0 0 137 4 1 29 25
02:00 AM 0 142 11 1 0 0 0 1 5 0 0 0 0 0 0 160 7 6 4.4 85.7
03:00 AM 0 119 15 0 2 1 0 1 1 0 0 0 0 0 0 139 5 2 3.6 40
04:00 AM 0 187 28 2 6 4 0 2 10 0 0 0 1 0 0 240 25 13 10.4 52
05:00 AM 4 545 100 4 11 4 0 3 5 0 0 0 0 0 0 676 27 8 4 29.6
06:00 AM 4 1827 277 22 42 12 0 3 9 2 0 0 0 0 0 2198 90 14 4.1 15.6
07:00 AM 6 2995 364 13 45 8 2 10 6 1 0 0 1 0 0 3451 86 18 25 20.9
08:00 AM 8 3031 383 35 36 7 0 12 13 2 0 0 2 0 0 3529 107 29 3 27.1
09:00 AM 7 2245 369 18 48 10 0 8 17 1 0 0 2 0 0 2725 104 28 3.8 26.9
10:00 AM 8 1984 375 19 46 9 0 4 20 0 0 0 1 0 0 2466 99 25 4 253
11:00 AM 5 1991 347 16 43 14 1 14 24 2 0 0 2 0 0 2459 116 42 4.7 36.2
12:00 PM 6 2295 380 15 44 6 0 9 23 4 0 0 1 0 0 2783 102 37 3.7 36.3
13:00 PM 6 2362 394 11 51 8 0 7 14 2 0 0 2 0 0 2857 95 25 33 26.3
14:00 PM 6 2566 374 23 48 9 0 8 9 5 0 0 2 0 0 3050 104 24 3.4 231
15:00 PM 9 2624 395 15 44 9 1 7 13 0 0 0 0 0 0 3117 89 20 29 225
16:00 PM 9 3066 386 34 41 9 0 11 1 3 0 0 1 0 0 3561 100 16 2.8 16
17:00 PM 6 3365 360 3 37 3 0 9 1 0 0 0 3 0 0 3787 56 13 15 232
18:00 PM 9 3044 328 1 26 1 0 8 5 0 0 0 0 0 0 3422 41 13 1.2 31.7
19:00 PM 8 2346 244 7 14 1 0 6 4 2 1 0 1 0 0 2634 36 14 14 38.9
20:00 PM 2 1678 154 2 13 1 0 0 1 3 0 0 0 0 0 1854 20 4 1.1 20
21:00 PM 3 1464 124 1 8 1 0 1 3 0 0 0 0 0 0 1605 14 4 0.9 28.6
22:00 PM 4 870 77 0 6 0 0 1 1 1 0 0 0 0 0 960 9 3 0.9 333
23:00 PM 4 596 43 2 4 0 0 0 4 1 0 0 0 0 0 654 11 5 1.7 45.5
Daily Total 115 82200 10914 513 1263 232 8 262 380 45 1 0 36 0 0 48798 1350 365 2.8 27
Friday Sep 28, 2012
00:00 AM 0 310 32 1 3 0 0 0 1 1 0 0 0 0 0 348 6 2 1.7 333
01:00 AM 1 182 24 0 3 2 0 1 2 0 0 0 0 0 0 215 8 3 3.7 375
02:00 AM 0 128 18 0 3 0 0 0 2 0 0 0 0 0 0 151 5 2 33 40
Overall Total 224 82820 10988 514 1272 234 8 263 385 46 1 [0} 36 [0} 0 96791 2759 731 2.9 26.5
Pct. (%0) 0.2 86 11 0.5 1.3 0.2 (o) 0.3 0.4 (o) (o) (o) (o) (o) (o)



Short Term Station 1350416 Georgia DOT
In Gwinnett County
Located on 327300
LRS ID: 1352327300

Key Annual Trends




About Station 1350568
Station 1350568
ID

County Gwinnett
City
Road

Road
functional urban - Principal Arterial - Other
class

Descriptio
n
Route
Number 327300
Concurre
nt Route
Number
Routes
Concurre
nt Route
2
Concurre
nt Route
3
LRS
Section 1352327300 @ 0.000 Miles
ID
Traffic 0 0.000 to 0.000 Miles
Segment
Coordinat
e 33.995300, -84.162500
(Lat/Lon)
Map Refer:
Camera

1D



Volume Trucks
2015 - 2015 -
2014 35700 . Est. from last year 2014 671 [r— Fst.from
2013 35670 [r— Est. from last year 2013 671 [r— ::"i.rrrom last
2012 35560 [r— Est. from last year 2012 -
2011 34960 — 1 - 6 days 2011 657 [r— 1 - 6 days
2010 31540 [r— Est. from last year
2009 -
2008 32560 [r— Est. from last year
2007 32750 [r— Est. from last year
2006 31610 . 1 - 6 days
2005 31880 —— 1 - 6 days
2004 33750 [r— 1 - 6 days
2003 35300 r— 1 - 6 days
2002 51614 [r— Est. from last year
2001 50100 [r— Est. from last year
2000 36300 [r— Est. from last year
1999 35400 [r— Est. from last year
1998 34900 [r— 1 - 6 days
1997 39100 [r— 1 - 6 days
1996 35000 [r— 1 - 6 days
1995 36100 [r— 1 - 6 days
1994 34100 [r— 1 - 6 days
1993 30100 [r— 1 - 6 days
1992 34154 [r— 1 - 6 days
1991 23883 — 1 - 6 days
I
1990 21760 1 - 6 days
Key Annual Trends
rausiecy
Average
Daily Annual Average % 85th Pctl
Year Traffic % APR Change  Daily Truck Traffic Trucks K Factor D Factor Speed

2015 3.45

2014 35700 671 1.88

2013 35670 671 1.88

2012 35560

2011 34960 657 1.88

2010 31540

2009

2008 32560

2007 32750

2006 31610

2005 31880
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Appendix D
Synchro Outputs

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.



HCM 2010 Signalized Intersection Summary
2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s LI &S LI &S
Volume (veh/h) 5 5 25 15 5 35 10 1465 15 230 2405 10
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1810 1900 1900 1863 1900 1863 1810 1900 1810 1810 1900
Adj Flow Rate, veh/h 5 5 27 16 5 38 11 1575 0 247 2586 11
Adj No. of Lanes 0 1 0 0 1 0 1 3 0 1 3 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 0.93
Percent Heavy Veh, % 5 5 5 2 2 2 2 5 5 5 5 5
Cap, veh/h 49 18 67 66 14 59 145 3305 0 355 3695 16
Arrive On Green 0.06 0.06 006 0.06 0.06 0.06 001 0.67 0.00 0.07 073 0.73
Sat Flow, veh/h 127 309 1177 329 246 1041 1774 5103 0 1723 5078 22
Grp Volume(v), veh/h 37 0 0 59 0 0 11 1575 0 247 1677 920
Grp Sat Flow(s),veh/h/In 1613 0 0 1616 0 0 1774 1647 0 1723 1647 1806
Q Serve(g_s), s 0.0 0.0 0.0 1.2 0.0 0.0 0.2 15.1 0.0 42 275 276
Cycle Q Clear(g_c), s 2.2 0.0 0.0 3.4 0.0 0.0 0.2 15.1 0.0 42 275 276
Prop In Lane 0.14 0.73 0.27 0.64 1.00 0.00 1.00 0.01
Lane Grp Cap(c), veh/h 133 0 0 139 0 0 145 3305 0 355 2397 1314
V/C Ratio(X) 0.28 0.00 000 043 0.00 0.00 0.08 048 0.00 070 0.70 0.70
Avail Cap(c_a), veh/h 738 0 0 745 0 0 217 3305 0 660 2397 1314
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 44.4 0.0 0.0 45.0 0.0 0.0 7.7 7.8 0.0 9.6 7.4 7.4
Incr Delay (d2), s/veh 1.1 0.0 0.0 2.1 0.0 0.0 0.2 0.5 0.0 25 1.7 3.1
Initial Q Delay(d3),s/iveh 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/In1.0 0.0 0.0 1.6 0.0 0.0 0.1 6.9 0.0 48 129 147
LnGrp Delay(d),s/veh 45.5 0.0 0.0 47.0 0.0 0.0 8.0 8.3 0.0 120 9.1 105
LnGrp LOS D D A A B A B
Approach Vol, veh/h 37 59 1586 2844
Approach Delay, s/veh 45.5 47.0 8.3 9.8
Approach LOS D D A A
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 8.0 78.0 115 138 723 11.5
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)59 71.0 440 24.0 52.0 44.0
Max Q Clear Time (g_c+l1R.2 29.6 4.2 6.2 17.1 5.4
Green Ext Time (p_c),s 0.0 39.1 0.6 0.6 33.2 0.6
Intersection Summary
HCM 2010 Ctrl Delay 10.1
HCM 2010 LOS B

Pleasant Hill Traffic Study 7/7/2016 Existing AM Conditions

AAD

Synchro 8 Report
Page 1



HCM 2010 Signalized Intersection Summary

2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s LI &S LI &S
Volume (veh/h) 10 20 65 20 5 25 30 2330 30 55 1770 35
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1863 1827 1900 1863 1828 1900
Adj Flow Rate, veh/h 11 21 68 21 5 26 32 2453 0 58 1863 37
Adj No. of Lanes 0 1 0 0 1 0 1 3 0 1 3 0
Peak Hour Factor 095 09 095 095 095 09 095 095 09 095 095 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 4 4 2 4 4
Cap, veh/h 44 36 94 86 30 71 233 3535 0 175 3605 72
Arrive On Green 0.09 009 009 0.09 0.09 009 002 071 0.00 0.03 072 0.72
Sat Flow, veh/h 100 422 1109 481 355 836 1774 5153 0 1774 5036 100
Grp Volume(v), veh/h 100 0 0 52 0 0 32 2453 0 58 1230 670
Grp Sat Flow(s),veh/h/In 1631 0 0 1671 0 0 1774 1663 0 1774 1663 1810
Q Serve(g_s), s 25 0.0 0.0 0.0 0.0 0.0 0.6 31.9 0.0 1.0 189 189
Cycle Q Clear(g_c), s 6.7 0.0 0.0 3.2 0.0 0.0 0.6 31.9 0.0 1.0 189 189
Prop In Lane 0.11 0.68 0.40 0.50 1.00 0.00 1.00 0.06
Lane Grp Cap(c), veh/h 174 0 0 187 0 0 233 3535 0 175 2381 1295
V/C Ratio(X) 0.57 000 000 0.28 0.00 0.00 014 0.69 0.00 033 052 052
Avail Cap(c_a), veh/h 662 0 0 635 0 0 272 3535 0 232 2381 1295
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.4 0.0 0.0 4838 0.0 0.0 5.8 9.5 0.0 11.8 7.3 7.3
Incr Delay (d2), s/veh 3.0 0.0 0.0 0.8 0.0 0.0 0.3 1.1 0.0 11 0.8 15
Initial Q Delay(d3),s/iveh 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/In3.2 0.0 0.0 1.6 0.0 0.0 0.3 147 0.0 0.9 8.8 9.8
LnGrp Delay(d),s/veh 53.4 0.0 0.0 496 0.0 0.0 6.1 10.6 0.0 129 8.1 8.7
LnGrp LOS D D A B B A A
Approach Vol, veh/h 100 52 2485 1958
Approach Delay, s/veh 53.4 49.6 10.5 8.4
Approach LOS D D B A
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 9.5 88.0 156 104 87.2 15.6
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)5$9 81.0 44.0 7.0 79.0 44.0
Max Q Clear Time (g_c+I1.6 20.9 8.7 3.0 33.9 5.2
Green Ext Time (p_c), s 0.0 56.5 1.0 0.0 43.0 1.0
Intersection Summary
HCM 2010 Ctrl Delay 11.0
HCM 2010 LOS B

Pleasant Hill Traffic Study 7/7/2016 Existing PM Conditions

AAD

Synchro 8 Report

Page 1



HCM 2010 Signalized Intersection Summary
2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s LI &S LI &S
Volume (veh/h) 5 5 25 15 5 40 10 1580 15 250 2590 10
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1810 1900 1900 1863 1900 1863 1810 1900 1810 1810 1900
Adj Flow Rate, veh/h 5 5 27 16 5 43 11 1699 0 269 2785 11
Adj No. of Lanes 0 1 0 0 1 0 1 3 0 1 3 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 0.93
Percent Heavy Veh, % 5 5 5 2 2 2 2 5 5 5 5 5
Cap, veh/h 48 19 71 63 14 65 129 3296 0 335 3704 15
Arrive On Green 0.06 0.06 006 0.06 0.06 0.06 001 0.67 0.00 0.07 073 0.73
Sat Flow, veh/h 120 315 1177 290 236 1078 1774 5103 0 1723 5080 20
Grp Volume(v), veh/h 37 0 0 64 0 0 11 1699 0 269 1805 991
Grp Sat Flow(s),veh/h/In 1612 0 0 1605 0 0 1774 1647 0 1723 1647 1806
Q Serve(g_s), s 0.0 0.0 0.0 1.6 0.0 0.0 0.2 175 0.0 46 329 33.0
Cycle Q Clear(g_c), s 2.2 0.0 0.0 3.8 0.0 0.0 0.2 175 0.0 46 329 33.0
Prop In Lane 0.14 0.73 0.25 0.67 1.00 0.00 1.00 0.01
Lane Grp Cap(c), veh/h 138 0 0 142 0 0 129 3296 0 335 2402 1317
V/C Ratio(X) 0.27 0.00 000 045 0.00 0.00 008 052 0.00 080 0.75 0.75
Avail Cap(c_a), veh/h 689 0 0 696 0 0 199 3296 0 623 2402 1317
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.2 0.0 0.0 45.9 0.0 0.0 9.3 8.5 0.0 141 8.1 8.1
Incr Delay (d2), s/veh 1.0 0.0 0.0 2.2 0.0 0.0 0.3 0.6 0.0 4.5 2.2 4.0
Initial Q Delay(d3),s/iveh 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/In1.0 0.0 0.0 1.8 0.0 0.0 0.1 8.0 0.0 55 153 17.7
LnGrp Delay(d),s/veh 46.2 0.0 0.0 48.2 0.0 0.0 9.5 9.0 0.0 187 103 122
LnGrp LOS D D A A B B B
Approach Vol, veh/h 37 64 1710 3065
Approach Delay, s/veh 46.2 48.2 9.0 11.7
Approach LOS D D A B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 8.1 80.0 12.1 143 7338 12.1
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)59 73.0 420 24.0 54.0 42.0
Max Q Clear Time (g_c+11.2 35.0 4.2 6.6 195 5.8
Green Ext Time (p_c),s 0.0 36.8 0.6 0.7 335 0.6
Intersection Summary
HCM 2010 Ctrl Delay 11.5
HCM 2010 LOS B

Pleasant Hill Traffic Study 7/7/2016 No Build 2019 AM Conditions

AAD

Synchro 8 Report
Page 1



HCM 2010 Signalized Intersection Summary
2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s LI &S LI &S
Volume (veh/h) 10 20 70 20 5 25 30 2515 30 60 1905 40
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1863 1827 1900 1863 1828 1900
Adj Flow Rate, veh/h 11 21 74 21 5 26 32 2647 0 63 2005 42
Adj No. of Lanes 0 1 0 0 1 0 1 3 0 1 3 0
Peak Hour Factor 095 09 095 095 095 09 095 095 09 095 095 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 4 4 2 4 4
Cap, veh/h 43 36 101 87 31 73 210 3515 0 159 3584 75
Arrive On Green 0.09 009 009 0.09 0.09 009 002 070 0.00 003 071 0.71
Sat Flow, veh/h 92 399 1137 477 345 821 1774 5153 0 1774 5030 105
Grp Volume(v), veh/h 106 0 0 52 0 0 32 2647 0 63 1325 722
Grp Sat Flow(s),veh/h/In 1629 0 0 1643 0 0 1774 1663 0 1774 1663 1809
Q Serve(g_s), s 2.6 0.0 0.0 0.0 0.0 0.0 0.6 38.0 0.0 11 216 21.7
Cycle Q Clear(g_c), s 7.2 0.0 0.0 3.2 0.0 0.0 0.6 38.0 0.0 11 216 21.7
Prop In Lane 0.10 0.70 0.40 0.50 1.00 0.00 1.00 0.06
Lane Grp Cap(c), veh/h 180 0 0 191 0 0 210 3515 0 159 2370 1289
V/C Ratio(X) 059 0.00 000 0.27 0.00 0.00 015 0.75 0.00 040 056 0.56
Avail Cap(c_a), veh/h 658 0 0 630 0 0 248 3515 0 214 2370 1289
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.4 0.0 0.0 48.6 0.0 0.0 6.6 10.6 0.0 184 7.8 7.8
Incr Delay (d2), s/veh 3.0 0.0 0.0 0.8 0.0 0.0 0.3 15 0.0 1.6 1.0 1.8
Initial Q Delay(d3),s/iveh 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/In3.4 0.0 0.0 1.6 0.0 0.0 03 17.7 0.0 15 101 113
LnGrp Delay(d),s/veh 53.4 0.0 0.0 494 0.0 0.0 6.9 12.1 0.0 20.0 8.8 9.6
LnGrp LOS D D A B B A A
Approach Vol, veh/h 106 52 2679 2110
Approach Delay, s/veh 53.4 49.4 12.1 9.4
Approach LOS D D B A
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 9.5 88.0 16.1 105 87.1 16.1
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)5$9 81.0 44.0 7.0 79.0 44.0
Max Q Clear Time (g_c+I1.6 23.7 9.2 3.1 40.0 5.2
Green Ext Time (p_c),s 0.0 55.4 1.0 0.0 38.1 1.1
Intersection Summary
HCM 2010 Ctrl Delay 12.2
HCM 2010 LOS B

Pleasant Hill Traffic Study 7/7/2016 No Build 2019 PM Conditions

AAD

Synchro 8 Report
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HCM 2010 Signalized Intersection Summary
2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s LI &S LI &S
Volume (veh/h) 5 5 35 20 5 45 15 1925 20 305 3160 15
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1810 1900 1900 1863 1900 1863 1810 1900 1810 1810 1900
Adj Flow Rate, veh/h 5 5 38 22 5 48 16 2070 0 328 3398 16
Adj No. of Lanes 0 1 0 0 1 0 1 3 0 1 3 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 0.93
Percent Heavy Veh, % 5 5 5 2 2 2 2 5 5 5 5 5
Cap, veh/h 46 17 88 71 16 72 105 2925 0 366 3627 17
Arrive On Green 0.07 0.07 0.07 0.07 0.07 0.07 001 059 0.00 014 071 0.71
Sat Flow, veh/h 85 248 1264 354 228 1033 1774 5103 0 1723 5075 24
Grp Volume(v), veh/h 48 0 0 75 0 0 16 2070 0 328 2203 1211
Grp Sat Flow(s),veh/h/In 1597 0 0 1615 0 0 1774 1647 0 1723 1647 1806
Q Serve(g_s), s 0.0 0.0 0.0 15 0.0 0.0 04 29.2 0.0 109 573 577
Cycle Q Clear(g_c), s 2.9 0.0 0.0 4.4 0.0 0.0 04 29.2 0.0 109 573 577
Prop In Lane 0.10 0.79 0.29 0.64 1.00 0.00 1.00 0.01
Lane Grp Cap(c), veh/h 151 0 0 159 0 0 105 2925 0 366 2354 1290
V/C Ratio(X) 0.32 0.00 000 047 0.00 000 015 0.71 0.00 090 094 0.9
Avail Cap(c_a), veh/h 724 0 0 728 0 0 169 2925 0 547 2354 1290
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 44.3 0.0 0.0 45.0 0.0 0.0 223 14.2 0.0 270 122 123
Incr Delay (d2), s/veh 1.2 0.0 0.0 2.2 0.0 0.0 0.7 15 0.0 124 8.6 14.1
Initial Q Delay(d3),s/iveh 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/In1.3 0.0 0.0 2.1 0.0 0.0 0.3 136 0.0 100 282 333
LnGrp Delay(d),s/veh 45.5 0.0 0.0 47.1 0.0 0.0 23.0 157 0.0 394 208 26.3
LnGrp LOS D D C B D C C
Approach Vol, veh/h 48 75 2086 3742
Approach Delay, s/veh 45.5 47.1 15.7 24.2
Approach LOS D D B C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 8.4 78.0 129 20.6 65.8 12.9
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)59 71.0 440 24.0 52.0 44.0
Max Q Clear Time (g_c+l1g.d¢ 59.7 49 129 312 6.4
Green Ext Time (p_c),s 0.0 11.3 0.8 0.7 20.7 0.8
Intersection Summary
HCM 2010 Ctrl Delay 21.7
HCM 2010 LOS C
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HCM 2010 Signalized Intersection Summary
2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s LI &S LI &S
Volume (veh/h) 15 25 85 25 5 35 40 3060 40 70 2325 45
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1863 1827 1900 1863 1828 1900
Adj Flow Rate, veh/h 16 26 89 26 5 37 42 3221 0 74 2447 47
Adj No. of Lanes 0 1 0 0 1 0 1 3 0 1 3 0
Peak Hour Factor 095 09 095 095 095 09 095 095 09 095 095 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 4 4 2 4 4
Cap, veh/h 36 39 108 67 22 71 150 3800 0 104 3853 74
Arrive On Green 0.10 0.10 0.10 0.10 0.10 0.10 0.02 0.76 0.00 0.02 0.76 0.76
Sat Flow, veh/h 128 402 1122 388 227 734 1774 5153 0 1774 5040 97
Grp Volume(v), veh/h 131 0 0 68 0 0 42 3221 0 74 1612 882
Grp Sat Flow(s),veh/h/In 1651 0 0 1349 0 0 1774 1663 0 1774 1663 1811
Q Serve(g_s), s 5.2 0.0 0.0 0.0 0.0 0.0 09 729 0.0 16 372 37.6
Cycle Q Clear(g_c), s 13.0 0.0 0.0 7.7 0.0 0.0 09 729 0.0 16 372 37.6
Prop In Lane 0.12 0.68 0.38 0.54 1.00 0.00 1.00 0.05
Lane Grp Cap(c), veh/h 183 0 0 159 0 0 150 3800 0 104 2543 1384
V/C Ratio(X) 0.72 0.00 000 043 0.00 000 028 085 0.00 071 0.63 0.64
Avail Cap(c_a), veh/h 372 0 0 332 0 0 188 3800 0 127 2543 1384
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/lveh 74.4 0.0 0.0 718 0.0 0.0 10.1 135 0.0 45.1 9.0 9.1
Incr Delay (d2), s/veh 5.2 0.0 0.0 1.8 0.0 0.0 1.0 25 0.0 13.2 1.2 2.3
Initial Q Delay(d3),s/iveh 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/In6.2 0.0 0.0 3.1 0.0 0.0 0.7 34.0 0.0 3.0 172 195
LnGrp Delay(d),s/veh 79.6 0.0 0.0 736 0.0 0.0 11.1 16.0 0.0 583 103 11.3
LnGrp LOS E E B B E B B
Approach Vol, veh/h 131 68 3263 2568
Approach Delay, s/veh 79.6 73.6 15.9 12.0
Approach LOS E E B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), sl0.4 135.4 221 10.9 135.0 22.1
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)79 127.0 36.0 6.0 128.0 36.0
Max Q Clear Time (g_c+I1R.8 39.6 15.0 3.6 749 9.7
Green Ext Time (p_c),s 0.0 86.7 1.2 0.0 52.8 1.3
Intersection Summary
HCM 2010 Ctrl Delay 16.3
HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary
2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s LI &S LI &S
Volume (veh/h) 5 5 25 15 5 40 10 1580 15 250 2590 10
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1810 1900 1900 1863 1900 1863 1810 1900 1810 1810 1900
Adj Flow Rate, veh/h 5 5 27 16 5 43 11 1699 0 269 2785 11
Adj No. of Lanes 0 1 0 0 1 0 1 3 0 1 3 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 0.93
Percent Heavy Veh, % 5 5 5 2 2 2 2 5 5 5 5 5
Cap, veh/h 48 19 71 63 14 65 129 3296 0 335 3704 15
Arrive On Green 0.06 0.06 006 0.06 0.06 0.06 001 0.67 0.00 0.07 073 0.73
Sat Flow, veh/h 120 315 1177 290 236 1078 1774 5103 0 1723 5080 20
Grp Volume(v), veh/h 37 0 0 64 0 0 11 1699 0 269 1805 991
Grp Sat Flow(s),veh/h/In 1612 0 0 1605 0 0 1774 1647 0 1723 1647 1806
Q Serve(g_s), s 0.0 0.0 0.0 1.6 0.0 0.0 0.2 175 0.0 46 329 33.0
Cycle Q Clear(g_c), s 2.2 0.0 0.0 3.8 0.0 0.0 0.2 175 0.0 46 329 33.0
Prop In Lane 0.14 0.73 0.25 0.67 1.00 0.00 1.00 0.01
Lane Grp Cap(c), veh/h 138 0 0 142 0 0 129 3296 0 335 2402 1317
V/C Ratio(X) 0.27 0.00 000 045 0.00 0.00 008 052 0.00 080 0.75 0.75
Avail Cap(c_a), veh/h 689 0 0 696 0 0 199 3296 0 623 2402 1317
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.2 0.0 0.0 45.9 0.0 0.0 9.3 8.5 0.0 141 8.1 8.1
Incr Delay (d2), s/veh 1.0 0.0 0.0 2.2 0.0 0.0 0.3 0.6 0.0 4.5 2.2 4.0
Initial Q Delay(d3),s/iveh 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/In1.0 0.0 0.0 1.8 0.0 0.0 0.1 8.0 0.0 55 153 17.7
LnGrp Delay(d),s/veh 46.2 0.0 0.0 48.2 0.0 0.0 9.5 9.0 0.0 187 103 122
LnGrp LOS D D A A B B B
Approach Vol, veh/h 37 64 1710 3065
Approach Delay, s/veh 46.2 48.2 9.0 11.7
Approach LOS D D A B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 8.1 80.0 12.1 143 7338 12.1
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)59 73.0 420 24.0 54.0 42.0
Max Q Clear Time (g_c+11.2 35.0 4.2 6.6 195 5.8
Green Ext Time (p_c),s 0.0 36.8 0.6 0.7 335 0.6
Intersection Summary
HCM 2010 Ctrl Delay 11.5
HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary
2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s LI &S LI &S
Volume (veh/h) 10 20 70 20 5 25 30 2515 30 60 1905 40
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1863 1827 1900 1863 1828 1900
Adj Flow Rate, veh/h 11 21 74 21 5 26 32 2647 0 63 2005 42
Adj No. of Lanes 0 1 0 0 1 0 1 3 0 1 3 0
Peak Hour Factor 095 09 095 095 095 09 095 095 09 095 095 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 4 4 2 4 4
Cap, veh/h 43 36 101 87 31 73 210 3515 0 159 3584 75
Arrive On Green 0.09 009 009 0.09 0.09 009 002 070 0.00 003 071 0.71
Sat Flow, veh/h 92 399 1137 477 345 821 1774 5153 0 1774 5030 105
Grp Volume(v), veh/h 106 0 0 52 0 0 32 2647 0 63 1325 722
Grp Sat Flow(s),veh/h/In 1629 0 0 1643 0 0 1774 1663 0 1774 1663 1809
Q Serve(g_s), s 2.6 0.0 0.0 0.0 0.0 0.0 0.6 38.0 0.0 11 216 21.7
Cycle Q Clear(g_c), s 7.2 0.0 0.0 3.2 0.0 0.0 0.6 38.0 0.0 11 216 21.7
Prop In Lane 0.10 0.70 0.40 0.50 1.00 0.00 1.00 0.06
Lane Grp Cap(c), veh/h 180 0 0 191 0 0 210 3515 0 159 2370 1289
V/C Ratio(X) 059 0.00 000 0.27 0.00 0.00 015 0.75 0.00 040 056 0.56
Avail Cap(c_a), veh/h 658 0 0 630 0 0 248 3515 0 214 2370 1289
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.4 0.0 0.0 48.6 0.0 0.0 6.6 10.6 0.0 184 7.8 7.8
Incr Delay (d2), s/veh 3.0 0.0 0.0 0.8 0.0 0.0 0.3 15 0.0 1.6 1.0 1.8
Initial Q Delay(d3),s/iveh 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/In3.4 0.0 0.0 1.6 0.0 0.0 03 17.7 0.0 15 101 113
LnGrp Delay(d),s/veh 53.4 0.0 0.0 494 0.0 0.0 6.9 12.1 0.0 20.0 8.8 9.6
LnGrp LOS D D A B B A A
Approach Vol, veh/h 106 52 2679 2110
Approach Delay, s/veh 53.4 49.4 12.1 9.4
Approach LOS D D B A
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 9.5 88.0 16.1 105 87.1 16.1
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)5$9 81.0 44.0 7.0 79.0 44.0
Max Q Clear Time (g_c+I1.6 23.7 9.2 3.1 40.0 5.2
Green Ext Time (p_c),s 0.0 55.4 1.0 0.0 38.1 1.1
Intersection Summary
HCM 2010 Ctrl Delay 12.2
HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary
2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s LI &S LI &S
Volume (veh/h) 5 5 35 20 5 45 15 1925 20 305 3160 15
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1810 1900 1900 1863 1900 1863 1810 1900 1810 1810 1900
Adj Flow Rate, veh/h 5 5 38 22 5 48 16 2070 0 328 3398 16
Adj No. of Lanes 0 1 0 0 1 0 1 3 0 1 3 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 0.93
Percent Heavy Veh, % 5 5 5 2 2 2 2 5 5 5 5 5
Cap, veh/h 45 17 87 70 16 71 104 2965 0 365 3663 17
Arrive On Green 0.07 0.07 0.07 0.07r 0.07 0.07 001 060 0.00 0.14 0.72 0.72
Sat Flow, veh/h 85 248 1265 355 227 1034 1774 5103 0 1723 5075 24
Grp Volume(v), veh/h 48 0 0 75 0 0 16 2070 0 328 2203 1211
Grp Sat Flow(s),veh/h/In 1598 0 0 1616 0 0 1774 1647 0 1723 1647 1806
Q Serve(g_s), s 0.0 0.0 0.0 15 0.0 0.0 0.4 29.6 0.0 112 576 58.0
Cycle Q Clear(g_c), s 3.0 0.0 0.0 4.5 0.0 0.0 0.4 29.6 0.0 11.2 57.6 58.0
Prop In Lane 0.10 0.79 0.29 0.64 1.00 0.00 1.00 0.01
Lane Grp Cap(c), veh/h 149 0 0 157 0 0 104 2965 0 365 2377 1303
V/C Ratio(X) 0.32 000 000 048 0.00 0.00 015 0.70 0.00 090 0.93 0.93
Avail Cap(c_a), veh/h 657 0 0 661 0 0 165 2965 0 534 2377 1303
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.8 0.0 0.0 46.5 0.0 0.0 221 141 0.0 279 120 120
Incr Delay (d2), s/veh 1.2 0.0 0.0 2.3 0.0 0.0 0.7 14 0.0 134 7.8 129
Initial Q Delay(d3),s/iveh 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/In1.4 0.0 0.0 2.2 0.0 0.0 0.3 136 0.0 104 283 329
LnGrp Delay(d),s/veh 47.1 0.0 0.0 4838 0.0 0.0 228 155 0.0 413 19.7 249
LnGrp LOS D D C B D B C
Approach Vol, veh/h 48 75 2086 3742
Approach Delay, s/veh 47.1 48.8 15.5 23.3
Approach LOS D D B C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 85 81.0 13.1 209 685 13.1
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)59 74.0 41.0 24.0 55.0 41.0
Max Q Clear Time (g_c+I1.4¢ 60.0 50 132 31.6 6.5
Green Ext Time (p_c),s 0.0 13.9 0.8 0.7 234 0.8
Intersection Summary
HCM 2010 Ctrl Delay 21.1
HCM 2010 LOS C
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HCM 2010 Signalized Intersection Summary
2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s LI &S LI &S
Volume (veh/h) 15 25 85 25 5 35 40 3060 40 70 2325 45
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1863 1827 1900 1863 1828 1900
Adj Flow Rate, veh/h 16 26 89 26 5 37 42 3221 0 74 2447 47
Adj No. of Lanes 0 1 0 0 1 0 1 3 0 1 3 0
Peak Hour Factor 095 09 095 095 095 09 095 095 09 095 095 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 4 4 2 4 4
Cap, veh/h 36 39 108 67 22 71 150 3800 0 104 3853 74
Arrive On Green 0.10 0.10 0.10 0.10 0.10 0.10 0.02 0.76 0.00 0.02 0.76 0.76
Sat Flow, veh/h 128 402 1122 388 227 734 1774 5153 0 1774 5040 97
Grp Volume(v), veh/h 131 0 0 68 0 0 42 3221 0 74 1612 882
Grp Sat Flow(s),veh/h/In 1651 0 0 1349 0 0 1774 1663 0 1774 1663 1811
Q Serve(g_s), s 5.2 0.0 0.0 0.0 0.0 0.0 09 729 0.0 16 372 37.6
Cycle Q Clear(g_c), s 13.0 0.0 0.0 7.7 0.0 0.0 09 729 0.0 16 372 37.6
Prop In Lane 0.12 0.68 0.38 0.54 1.00 0.00 1.00 0.05
Lane Grp Cap(c), veh/h 183 0 0 159 0 0 150 3800 0 104 2543 1384
V/C Ratio(X) 0.72 0.00 000 043 0.00 000 028 085 0.00 071 0.63 0.64
Avail Cap(c_a), veh/h 372 0 0 332 0 0 188 3800 0 127 2543 1384
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/lveh 74.4 0.0 0.0 718 0.0 0.0 10.1 135 0.0 45.1 9.0 9.1
Incr Delay (d2), s/veh 5.2 0.0 0.0 1.8 0.0 0.0 1.0 25 0.0 13.2 1.2 2.3
Initial Q Delay(d3),s/iveh 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/In6.2 0.0 0.0 3.1 0.0 0.0 0.7 34.0 0.0 3.0 172 195
LnGrp Delay(d),s/veh 79.6 0.0 0.0 736 0.0 0.0 11.1 16.0 0.0 583 103 11.3
LnGrp LOS E E B B E B B
Approach Vol, veh/h 131 68 3263 2568
Approach Delay, s/veh 79.6 73.6 15.9 12.0
Approach LOS E E B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), sl0.4 135.4 221 10.9 135.0 22.1
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)79 127.0 36.0 6.0 128.0 36.0
Max Q Clear Time (g_c+I1R.8 39.6 15.0 3.6 749 9.7
Green Ext Time (p_c),s 0.0 86.7 1.2 0.0 52.8 1.3
Intersection Summary
HCM 2010 Ctrl Delay 16.3
HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary

2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s N 44 'l LI &S
Volume (veh/h) 5 5 25 15 5 40 10 1580 15 250 2590 10
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1810 1900 1900 1863 1900 1863 1810 1810 1810 1810 1900
Adj Flow Rate, veh/h 5 5 27 16 5 43 11 1699 0 269 2785 11
Adj No. of Lanes 0 1 0 0 1 0 1 3 1 1 3 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 0.93
Percent Heavy Veh, % 5 5 5 2 2 2 2 5 5 5 5 5
Cap, veh/h 48 19 71 62 14 65 129 3310 1031 334 3716 15
Arrive On Green 0.06 0.06 006 0.06 0.06 0.06 001 0.67 0.00 0.07 073 0.73
Sat Flow, veh/h 120 316 1177 290 236 1078 1774 4940 1538 1723 5080 20
Grp Volume(v), veh/h 37 0 0 64 0 0 11 1699 0 269 1805 991
Grp Sat Flow(s),veh/h/In 1613 0 0 1605 0 0 1774 1647 1538 1723 1647 1806
Q Serve(g_s), s 0.0 0.0 0.0 1.6 0.0 0.0 0.2 175 0.0 46 329 33.0
Cycle Q Clear(g_c), s 2.2 0.0 0.0 3.9 0.0 0.0 0.2 175 0.0 46 329 33.0
Prop In Lane 0.14 0.73 0.25 0.67 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 138 0 0 141 0 0 129 3310 1031 334 2409 1321
V/C Ratio(X) 0.27 0.00 000 045 0.00 000 009 051 0.00 081 0.75 0.75
Avail Cap(c_a), veh/h 667 0 0 673 0 0 198 3310 1031 619 2409 1321
HCM Platoon Ratio 1.00 100 100 100 100 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.7 0.0 0.0 464 0.0 0.0 9.2 8.4 0.0 142 8.1 8.1
Incr Delay (d2), s/veh 1.0 0.0 0.0 2.3 0.0 0.0 0.3 0.6 0.0 4.6 2.2 4.0
Initial Q Delay(d3),s/iveh 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/In1.0 0.0 0.0 1.8 0.0 0.0 0.1 8.0 0.0 5.6 153 17.7
LnGrp Delay(d),s/veh 46.8 0.0 0.0 48.7 0.0 0.0 9.5 9.0 0.0 188 103 120
LnGrp LOS D D A A B B B
Approach Vol, veh/h 37 64 1710 3065
Approach Delay, s/veh 46.8 48.7 9.0 11.6
Approach LOS D D A B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 8.1 81.0 12.1 143 74.8 12.1
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)59 74.0 41.0 24.0 55.0 41.0
Max Q Clear Time (g_c+11.2 35.0 4.2 6.6 195 5.9
Green Ext Time (p_c),s 0.0 37.7 0.6 0.7 345 0.6
Intersection Summary
HCM 2010 Ctrl Delay 11.4
HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary

2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s N 44 'l LI &S
Volume (veh/h) 10 20 70 20 5 25 30 2515 30 60 1905 40
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1863 1827 1863 1863 1828 1900
Adj Flow Rate, veh/h 11 21 74 21 5 26 32 2647 0 63 2005 42
Adj No. of Lanes 0 1 0 0 1 0 1 3 1 1 3 0
Peak Hour Factor 095 09 095 095 095 09 095 095 09 095 095 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 4 2 2 4 4
Cap, veh/h 43 36 101 87 31 73 210 3514 1116 159 3584 75
Arrive On Green 0.09 009 009 0.09 0.09 009 002 070 0.00 003 071 0.71
Sat Flow, veh/h 92 399 1137 477 345 821 1774 4988 1583 1774 5030 105
Grp Volume(v), veh/h 106 0 0 52 0 0 32 2647 0 63 1325 722
Grp Sat Flow(s),veh/h/In 1629 0 0 1643 0 0 1774 1663 1583 1774 1663 1809
Q Serve(g_s), s 2.6 0.0 0.0 0.0 0.0 0.0 0.6 38.0 0.0 11 216 21.7
Cycle Q Clear(g_c), s 7.2 0.0 0.0 3.2 0.0 0.0 0.6 38.0 0.0 11 216 21.7
Prop In Lane 0.10 0.70 0.40 0.50 1.00 1.00 1.00 0.06
Lane Grp Cap(c), veh/h 180 0 0 191 0 0 210 3514 1116 159 2370 1289
V/C Ratio(X) 059 0.00 000 0.27 0.00 0.00 015 0.75 0.00 040 056 0.56
Avail Cap(c_a), veh/h 658 0 0 630 0 0 248 3514 1116 214 2370 1289
HCM Platoon Ratio 1.00 100 100 100 100 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.4 0.0 0.0 48.6 0.0 0.0 6.6 10.6 0.0 184 7.8 7.8
Incr Delay (d2), s/veh 3.0 0.0 0.0 0.8 0.0 0.0 0.3 15 0.0 1.6 1.0 1.8
Initial Q Delay(d3),s/iveh 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/In3.4 0.0 0.0 1.6 0.0 0.0 03 17.7 0.0 15 101 113
LnGrp Delay(d),s/veh 53.4 0.0 0.0 494 0.0 0.0 6.9 12.1 0.0 20.0 8.8 9.6
LnGrp LOS D D A B B A A
Approach Vol, veh/h 106 52 2679 2110
Approach Delay, s/veh 53.4 49.4 12.1 9.4
Approach LOS D D B A
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 9.5 88.0 16.1 105 87.1 16.1
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)5$9 81.0 44.0 7.0 79.0 44.0
Max Q Clear Time (g_c+I1.6 23.7 9.2 3.1 40.0 5.2
Green Ext Time (p_c),s 0.0 55.4 1.0 0.0 38.1 1.1
Intersection Summary
HCM 2010 Ctrl Delay 12.2
HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary

2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s N 44 'l LI &S
Volume (veh/h) 5 5 35 20 5 45 15 1925 20 305 3160 15
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1810 1900 1900 1863 1900 1863 1810 1810 1810 1810 1900
Adj Flow Rate, veh/h 5 5 38 22 5 48 16 2070 0 328 3398 16
Adj No. of Lanes 0 1 0 0 1 0 1 3 1 1 3 0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 0.93
Percent Heavy Veh, % 5 5 5 2 2 2 2 5 5 5 5 5
Cap, veh/h 46 17 88 71 16 72 105 2925 911 366 3627 17
Arrive On Green 0.07 0.07 0.07 0.07 0.07 0.07 001 059 0.00 014 071 0.71
Sat Flow, veh/h 85 248 1264 354 228 1033 1774 4940 1538 1723 5075 24
Grp Volume(v), veh/h 48 0 0 75 0 0 16 2070 0 328 2203 1211
Grp Sat Flow(s),veh/h/In 1597 0 0 1615 0 0 1774 1647 1538 1723 1647 1806
Q Serve(g_s), s 0.0 0.0 0.0 15 0.0 0.0 04 29.2 0.0 109 573 577
Cycle Q Clear(g_c), s 2.9 0.0 0.0 4.4 0.0 0.0 04 29.2 0.0 109 573 577
Prop In Lane 0.10 0.79 0.29 0.64 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 151 0 0 159 0 0 105 2925 911 366 2354 1290
V/C Ratio(X) 0.32 000 000 047 0.00 000 015 0.71 0.00 090 094 0.94
Avail Cap(c_a), veh/h 724 0 0 728 0 0 169 2925 911 547 2354 1290
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 44.3 0.0 0.0 45.0 0.0 0.0 223 14.2 0.0 270 122 123
Incr Delay (d2), s/veh 1.2 0.0 0.0 2.2 0.0 0.0 0.7 15 0.0 124 8.6 14.1
Initial Q Delay(d3),s/iveh 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/In1.3 0.0 0.0 2.1 0.0 0.0 0.3 136 0.0 100 282 333
LnGrp Delay(d),s/veh 45.5 0.0 0.0 47.1 0.0 0.0 23.0 157 0.0 394 208 26.3
LnGrp LOS D D C B D C C
Approach Vol, veh/h 48 75 2086 3742
Approach Delay, s/veh 45.5 47.1 15.7 24.2
Approach LOS D D B C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 8.4 78.0 129 20.6 65.8 12.9
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)59 71.0 440 24.0 52.0 44.0
Max Q Clear Time (g_c+l1g.d¢ 59.7 49 129 312 6.4
Green Ext Time (p_c),s 0.0 11.3 0.8 0.7 20.7 0.8
Intersection Summary
HCM 2010 Ctrl Delay 21.7
HCM 2010 LOS C
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HCM 2010 Signalized Intersection Summary

2: Pleasant Hill Rd & May Rd/Sunset St

7/18/2016

A T U L VR, S N NN
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations s s N 44 'l LI &S
Volume (veh/h) 15 25 85 25 5 35 40 3060 40 70 2325 45
Number 7 4 14 3 8 18 1 6 16 5 2 12
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 1.00 100 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1863 1827 1863 1863 1828 1900
Adj Flow Rate, veh/h 16 26 89 26 5 37 42 3221 0 74 2447 47
Adj No. of Lanes 0 1 0 0 1 0 1 3 1 1 3 0
Peak Hour Factor 095 09 095 095 095 09 095 095 09 095 095 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 4 2 2 4 4
Cap, veh/h 36 39 108 67 22 71 150 3799 1206 104 3853 74
Arrive On Green 0.10 0.10 0.10 0.10 0.10 0.10 0.02 0.76 0.00 0.02 0.76 0.76
Sat Flow, veh/h 128 402 1122 388 227 734 1774 4988 1583 1774 5040 97
Grp Volume(v), veh/h 131 0 0 68 0 0 42 3221 0 74 1612 882
Grp Sat Flow(s),veh/h/In 1651 0 0 1349 0 0 1774 1663 1583 1774 1663 1811
Q Serve(g_s), s 5.2 0.0 0.0 0.0 0.0 0.0 09 73.0 0.0 16 372 37.6
Cycle Q Clear(g_c), s 13.0 0.0 0.0 7.7 0.0 0.0 09 730 0.0 16 372 37.6
Prop In Lane 0.12 0.68 0.38 0.54 1.00 1.00 1.00 0.05
Lane Grp Cap(c), veh/h 183 0 0 159 0 0 150 3799 1206 104 2543 1384
V/C Ratio(X) 0.72 000 000 043 0.00 000 028 085 0.00 071 0.63 0.64
Avail Cap(c_a), veh/h 372 0 0 332 0 0 188 3799 1206 127 2543 1384
HCM Platoon Ratio 1.00 100 100 100 100 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 0.00 1.00 0.00 0.00 100 100 0.00 1.00 1.00 1.00
Uniform Delay (d), s/lveh 74.4 0.0 0.0 718 0.0 0.0 10.1 135 0.0 45.1 9.0 9.1
Incr Delay (d2), s/veh 5.2 0.0 0.0 1.8 0.0 0.0 1.0 25 0.0 13.2 1.2 2.3
Initial Q Delay(d3),s/iveh 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/In6.2 0.0 0.0 3.1 0.0 0.0 0.7 34.0 0.0 3.0 172 195
LnGrp Delay(d),s/veh 79.6 0.0 0.0 736 0.0 0.0 11.1 16.0 0.0 583 103 11.3
LnGrp LOS E E B B E B B
Approach Vol, veh/h 131 68 3263 2568
Approach Delay, s/veh 79.6 73.6 15.9 12.0
Approach LOS E E B B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), sl0.4 135.4 221 10.9 135.0 22.1
Change Period (Y+Rc),s 7.0 7.0 6.0 7.0 7.0 6.0
Max Green Setting (Gmax)79 127.0 36.0 6.0 128.0 36.0
Max Q Clear Time (g_c+I1R.8 39.6 15.0 3.6 75.0 9.7
Green Ext Time (p_c),s 0.0 86.7 1.2 0.0 52.7 1.3
Intersection Summary
HCM 2010 Ctrl Delay 16.3
HCM 2010 LOS B
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Appendix E
SimTraffic Outputs

Gwinnett County, Pl # 0013062,
Traffic Operation Analysis SEl, Inc.



SimTraffic Performance Report
Existing AM Conditions 7/18/2016

2: Pleasant Hill Rd & May Rd/Sunset St Performance by movement

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Denied Del/Veh (s) 0.1 0.1 0.1 0.1 0.2 0.1 0.0 0.0 0.0 2.0 0.7 0.9
Total Del/Veh (s) 40.0 51.7 124 455 428 271 27.7 8.2 46 20.6 6.0 5.1

2: Pleasant Hill Rd & May Rd/Sunset St Performance by movement

Movement All
Denied Del/Veh (s) 0.5
Total Del/Veh (s) 8.1

6: Pleasant Hill Rd & Buford Hwy Exit Ramp & Buford Hwy Entrance Ramp Performance by movement

Movement EBR SET NWT NWR All
Denied Del/Veh (s) 0.3 0.1 0.0 0.0 0.1
Total Del/Veh (s) 9.4 2.1 0.3 0.6 1.5

Total Network Performance

Denied Del/Veh (s) 0.6
Total Del/Veh (s) 14.2
Pleasant Hill Traffic Study SimTraffic Report

AAD Page 1



Queuing and Blocking Report

Existing AM Conditions 7/18/2016
Intersection: 2: Pleasant Hill Rd & May Rd/Sunset St

Movement EB WB SE SE SE SE B10 B9 NW NW NW NW
Directions Served LTR LTR L T T TR T T L T T TR
Maximum Queue (ft) 71 77 36 207 193 232 16 11 183 196 177 242
Average Queue (ft) 25 35 6 102 108 112 1 0 82 72 61 90
95th Queue (ft) 58 68 25 180 188 202 10 8 153 152 133 196
Link Distance (ft) 662 764 171 171 171 42 11 628 628 628
Upstream Blk Time (%) 1 1 2 0

Queuing Penalty (veh) 4 3 8 0

Storage Bay Dist (ft) 233 185

Storage Blk Time (%) 1 0 0

Queuing Penalty (veh) 0 1 0

Intersection: 6: Pleasant Hill Rd & Buford Hwy Exit Ramp & Buford Hwy Entrance Ramp

Movement EB SE NW NW B9 BI10
Directions Served R T T R T T
Maximum Queue (ft) 136 14 50 74 17 10
Average Queue (ft) 35 1 2 19 1 0
95th Queue (ft) 95 7 20 59 7 7
Link Distance (ft) 6237 2397 11 11 42 171
Upstream Blk Time (%) 0 1 0

Queuing Penalty (veh) 0 4 0

Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 23
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SimTraffic Performance Report
Existing PM Conditions 7/18/2016

2: Pleasant Hill Rd & May Rd/Sunset St Performance by movement

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Denied Del/Veh (s) 0.3 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 2.1 0.3 0.6
Total Del/Veh (s) 48.2 442 229 451 434 188 19.8 5.9 3.6 323 5.1 3.8

2: Pleasant Hill Rd & May Rd/Sunset St Performance by movement

Movement All
Denied Del/Veh (s) 0.2
Total Del/Veh (s) 6.7

6: Pleasant Hill Rd & Buford Hwy Exit Ramp & Buford Hwy Entrance Ramp Performance by movement

Movement EBR SET NWT NWR All
Denied Del/Veh (s) 0.3 0.2 0.0 0.0 0.1
Total Del/Veh