
ORIGINAL TO GENERAL FILES

D.O.T. 66

DEPARTMENT OF TRANSPORTATION
STATE OF GEORGIA

INTERDEPARTMENT CORRESPONDENCE

FILE STP-2688(4) Hall County
P. I. No. 170735

() ~X Wf)~g PlJ,ases1and 2 DATE March 1,2005

FROM 7:f-.£ilret { ~e, P.B., Assistant Director of Preeonstruction
TO f ~ SEE DISTRIBUTION

OFFICE Preconstruction

SUBJECT PROJECT CONCEPT REPORT APPROVAL

Attached for your files is the approval for subject project.

MBP/cj

Attachment

DISTRIBUTION:

David Mulling
Harvey Keepler
Ken Thompson
Jamie Simpson
Michael Henry
Keith Golden
Joe Palladi (file copy)
Paul Liles
Babs Abubakari
FlussellMcMurry
BOARD MEMBEFl



;J.

D.O.T. 66

DEPARTMENT OF TRANSPORTATION
STATE OF GEORGIA

INTERDEPARTMENTCORRESPONDENCE

STP-2688(4) Hall County
P.I. No. 170735

. (l~Wff~land2 DATE February21, 2005

FROM yr:::et I.' ~~, P.E.,AssistantDirectorofPreconstructionTO ~ Paul V. Mullins, P.E., Chief Engineer

FILE OFFICE Preconstruction

SUBJECT PROJECT CONCEPT REPORT

This project is the widening and reconstruction of SR 347/Friendship Road from 1-985to Lake
Lanier in two phases. Phase 1 will consist of widening Friendship Road/SR 347 from 1-985to
McEver Road for a total of 1.70 miles. Phase 2 will consist of widening the facility from McEver
Road to Lake Lanier for a total of2AO miles. State Route 347 within the project limits is
functionally classified as a rural major collector. It currently consists of two lanes that are
typically 12' in width from 1-985to North Water Works Road and 11' from North Water Works
Road to the gate at Lake Lanier. The speed limit along this portion varies from 45 to 50 MPH.
According to 2002 traffic counts, the AADT along Phase 1 was 19,900 VPD. The facility
operates at level-of-service (LOS) "E." By the year 2013, this facility will have an estimated
24,300 VPD and a failing level of service. With the proposed improvements, the facility will
operateat LOS"B" in 2013.Trafficcountsfrom2002alongPhase2 of the improvementsrecord
an AADT of 3,400. The facility operates at LOS "B." By 2033, this portion of the facility will
have an estimated 6,100 VPD. At this rate, the facility will maintain LOS "B." Phase 1 widening
of Friendship Road/SR 347 is necessary to improve travel conditions and accessibility to the
heavily traveled Lake Sidney Lanier Recreation area. The Phase 2 improvements can be delayed
as travel along this segment is expected to maintain acceptable levels of service through 2033.

STP-2688(4) Hall- 1-985 to McEver Road, Phase 1
The proposed construction will provide an urban roadway section consisting of two lanes in each
direction divided by a 20' raised median. By using retaining walls at 3 locations, additional
rights-of-way will not be necessary for the construction of this project.

It is requested that another project be programmed for upgrading the section of SR 347
from McEver Road to its terminus as Lake Lanier Islands Park entrance.

Proposed new Project # -McEver Road to Lake Lanier. Phase 2
The proposed construction will provide a five lane (flush median) roadway section for the entire
length.
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Paul V. Mullins
Page 2

STP-2688( 4) Hall
February 21,2005

Environmental concerns include requiring a Categorical Exclusion be prepared; a public
information open house 'has been held; time saving procedures are appropriate.

-The estimated costs for these projects are:

STP-2688( 4) Hall - Phase 1
PROPOSED APPROVED FUNDING PROGDATE

Construction (includes E&C
and inflation) $5,398,000 $5,398,000 Q24 2013

Right-of-Way & Utilities* -0- -0-

Proposed New Project - Phase 2
EROPOSED

Right-of-Way $2,120,000

PROG DATE
Construction (includes E&C

and inflation) $9,104,000 LR(Proposed)

Utilities* LGPA

*Hall County signed LGPA 7-10-98 for utilities/cities signed 6-20-89 for utilities.

I recommend these project concepts be approved.

MBP:JDQ/cj

Attachment

CONCUR

~~p~wITuctiOn

PmllV~~
APPROVE

APPROVED FUNDING

$9,104,000 Q24

$2,120,000

LGPA
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DEPARTMENT OF TRANSPORTATION
STATE OF GEORGIA

District One

PROJECT CONCEPT REPORT

Project Number: STP-2688(4)
County: Hall

P. I. Number: 170735

Federal Route Number: None
State Route Number: 347

~

Recommendation for approval:

DATE \\-\\0 -eDOL1

11- 1(,:,-700'>(DATE

The concept as presented herein and submitted for approval is consistent with that which is
included in the Regional Transportation Improvement Program (RTP) and the State
Transportation Improvement Program (STIP).

DATE
State Transportation Planning Administrator

DATE

State Transportation Financial Management Administrator
DATE

State EnvironmentaVLocation Engineer
DATE

State Traffic Safety & Design Engineer
DATE

Project Review Engineer
DATE

State Bridge and Structural Design Engineer

Page 1
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Project Concept Report page 2
Project Number: STP-2688(4)
P. I. Number: 170735
County: Hall

LOCATION SKETCH
PROJECT NUMBER: STP-2688(4) P.I.NO.: 170735

DESCRIPTION:
Widening and Reconstruction of SR 347 from 1-985 to McEver Road



Project Concept Report page 3
Project Number: STP-2688(4)
P. 1.Number: 170735
County: Hall

Need and Purpose:

See attachment 3

Description of the proposed project: The project begins at the west end of the bridge on State
Route 347 over 1-985 at mile log 3.935 and ends at mile log 2.239 west of the SR 347/McEver
Road intersection. The total length is 1.70 miles. This project provides an urban roadway
section consisting of two lanes in each direction, divided by a 20 foot raised median. By using
retaining walls at 3 locations, additional rights of way will not be necessary for the construction
of this project. There is a significant drop in traffic volumes at the west end of this project. The

. traffic projections show a drop from 29,000 ADT to 19,600 ADT for the design year. Also, with
the base year traffic volumes decreasing from 18,300 ADT to 12,000 ADT the median guidelines
require that the section from McEver Road to the Lake Lanier Islands be constructed as a five
lane (flush median) roadway section. This section of roadway is recommended to be constructed
as a separate project at a later date.

Is the project located in a Non-attainment area? x Yes No.

PDP Classification:
Federal Oversight:

Major Minor ---X
Full Oversight (), Exempt(X ), State Funded( ), or Other ( )

Functional Classification: Rural Collector

U. S. Route Number(s): None State Route Number(s): 347

Traffic (AADT):
Current Year: (2010) 32~550 Design Year: (2030) ~850

Existing design features:. Typical Section: Two lane rural section with variable width grass shoulders
. Posted speed 45 mph Minimum radius for curve: 1145'



Project Concept Report page 4
Project Number: STP-2688(4)
P. I. Number: 170735
County: Hall

. Maximum grade: Mainline = 4.7%; Side Street = 4%; Driveway = 12%

. Width of right of way: Min 130 ft.

. Major structures: Bridge over RR

. Major interchanges or intersections along the project: (1) SR 13 (2) McEver Road

Proposed Design Features:
. Proposed typical section: Divided Four Lane (20' raised median) with 20' shoulders, curb

and gutter and sidewalks. Proposed Design Speed Mainline 45 mph. Proposed Maximum grade Mainline A.L %Maximum grade allowable 7 %.
. Proposed Maximum grade Side St 4 %Maximum grade allowable 10 %.. Proposed Maximum grade driveway 12% Commercial. Proposed Minimum radius for curve 1145 Minimum radius allowable -6.QQ
. Proposed Maximum degree of curve 5 Maximum degree allowable-.2d
. Right of way

0 Width Existing

0 Easements: Temporary ( ), Permanent ( ), Utility ( ), Other (X) none.
0 Type of access control: Full ( ), Partial ( ), By Permit (X), Other ( ).
0 Number of parcels: 0 Number of displacements:

0 Business:
0 Residences:
0 Mobile homes:
0 Other:

. Structures:
0 Bridges: Bridge widening over RR
0 Retaining ~alls: Type 6A & 6B Concrete Side Barrier Walls

. Major intersections and interchanges: (1) SR 13 (2) McEver Road

. Traffic control during construction: Roadway to remain open to traffic during
construction.

. Design Exceptions to controlling criteria anticipated:
UNDETERMINED

()
()
()
()
()
()
()
()
()
()
()
()

HORIZONTAL ALIGNMENT:
ROADWAY WIDTH:
SHOULDER WIDTH:
VERTICAL GRADES:
CROSS SLOPES:
STOPPING SIGHT DISTANCE:
SUPERELEVATION RATES:
HORIZONTAL CLEARANCE:
SPEED DESIGN:
VERTICAL CLEARANCE:
BRIDGE WIDTH:
BRIDGE STRUCTURAL CAPACITY:

YES
()
()
()
()
()
()
()
()
()
()
()
()

NO
(X)
(X)
(X)
(X)
(X)
(X)
(X)
(X)
(X)
(X)
(X)
(X)



Project Concept Report page 5
Project Number: STP-2688 (4)
P. I. Number: 170735
County: Hall

. Design Variances: Median width across bridge
Environmental concerns: None

Level of environmental analysis:
0 Are Time Savings Procedures appropriate? Yes (X), No ( ),
0 Categorical exclusion ( X ),
0 Environmental Assessment/Finding of No Significant hnpact (FONSI) ( ), or
0 Environmental hnpact Statement (EIS) ( ).

Utility involvements:
0 Atlanta Gas Light
0 Atmos Energy
0 Bellsouth
0 Charter Communications

0 City of Buford
0 City of Gainesville
0 Georgia Power
0 Hall County
0 Jackson EMC

.

.

.

Project responsibilities:
0 Design -GDOT
0 Right of Way Acquisition - None
0 Relocation of Utilities - None
0 Letting to contract - GDOT
0 Supervision of construction -GDOT
0 Providing material pits - Contractor
o. Providing detours - N/ A

Coordination

. Conceptmeetingdate andbrief summary.November4, 2004(Minutesattached)

. Public involvement. To be scheduled: Public Information Open House, Public Hearing
Open House

. Local government comments. None

. Other projects in the area:
0 P.I. 001821, McEver Road widening
0 P.I. 162430, SR 347 - Friendship/Thompson Mill Road widening 1-985to SR211
0 P.I. 132950, SR 13 - Buford/Atlanta Highway from Thompson Mill to SR 347

. Other coordination to date. None

. Railroad Coordination: Norfolk Southern



Project Concept Report page 6
Project Number: STP-2688 (4)
P. I. Number: 170735
County: Hall

Scheduling - ResponsibleParties'Estimate
. Time to complete the environmental process:
. Time to complete preliminary construction plans:
. Time to complete right of way plans:
. Time to complete the Section 404 Permit:
. Time to complete final construction plans:
. Time to complete to purchase right of way:
. List other major items that will affect the project schedule:

Other alternates considered: No Build

Comments: None

Attachments:
1. Cost Estimate
2. Typical sections
3. Need and Purpose
4. Concept Team Meeting Minutes
5. Conforming plan's network schematics showing thru lanes
6. Capacity Analysis

18 Months.
12 Months.
N/A.
N/A
6 Months.
N/A
None



SCORING RESULTS AS PER TOPPS 2440-2
..

Proiect Number: County: I PI No.:
I

Report Date: Concept Bv:
DOT Office:

0 CONCEPT
Consultant:

Project Type: 0 Major 0 Urban 0 ATMS
Choose One From Each Column DMinor 0 Rural 0 Bridge

0 Building
0 Interchange
0 Intersection

0 Interstate
0 New Location

DWidening & Reconstruction
0 Miscellaneous

FOCUSAREAS SCORE RESULTS

Presentation
,

Judgement

Environmental

Right of Way

Utility

Constructability

Schedule



P. L NO.: 170735

PRELIMINARY COST ESTIMATE

PROJECT NUMBER: STP-2688(4)

DATE: August 2004

COUNTY: Hall

ESTIMATED LETTING DATE: 2006

PREPARED BY: Attaway PROJECT LENGTH: 1.706

( ) PROGRAMMING PROCESS (X) CONCEPT DEVELOPMENT ( ) DURING PROJECT DEV.

170735PhICE.xls reporl
lJ/I6/2004 9:30AM Page 1 of 3

PROJECT COST

A. RIGHT-OF-WAY: GDOT

1. PROPERTY (LAND & EASEMENT) $ -
2. DISPLACEMENTS;RES: , BUS: $ -
3. OTHER COST (ADM./COST, INFLATION) $ -

SUBTOTAL: A $ -

B. REIMBURSABLE UTILITIES: LGPA

1. RAILROAD $
2. TRANSMISSION LINES $ -
3. SERVICES $ -

,
SUBTOTAL: B $ -

C. CONSTRUCTION:

1. MAJOR STRUCTURES

a. BRIDGES

Modify Existing Bridge over RR $ 150,000
$ -

SUBTOTAL: C-1.a $ 150,000
b. OTHER

Side Barrier Walls 725 LF Type 6A and 600 LF Type 6B $ 295,000
Retaining Wall, Class B 50CY $ 15,000

Bridge Culverts ( 0) $ -
SUBTOTAL: C-1.b $ 310,000

SUBTOTAL: C-l $ 460,000
2. GRADING AND DRAINAGE:

a. EARTHWORK

Grading Complete $ 350,000
b. DRAINAGE

1) Curb and Gutter 15780 LF Type2 and 14694 LF Type 7 $ 304,740

2) Longitudinal System 3000 LF 18" / 1700 LF 24" /700 LF 36" $ 290,000
49 - 1033 CB's / 18 1034 CB's / 5 D.L's / 2 IB's $

SUBTOTAL: C-2.b $ 594,740
SUBTOTAL: C-2 $ 944,740



P. 1.NO.: 170735

PRELIMINARY COST ESTIMATE

PROJECT NUMBER: STP-2688(4)

DATE: August 2004

COUNTY: Hall

ESTIMATED LETTING DATE: 2006

PREPARED BY: Attaway PROJECT LENGTH: 1.706

( ) PROGRAMMING PROCESS (X) CONCEPT DEVELOPMENT ( ) DURING PROJECT DEV.

170735Ph1CE-x/s report
11/16/2004 9:30 AM Page 2 of 3

PROJECT COST

3'. BASE AND PAVING:

a. AGGREGATE BASE 22,000 - tons @ $13.39 $ $294,580.00

b. ASPHALT PAVING (Mainline):

Aggr Surface Crs 1,000 -tons @ $15.81 $ $15,810.00

Leveling 750 - tons @ $35.95 $ $26,962.50

Surface - Superpave 6,000 - tons @ $35.09 $ $210,540.00

Binder - SMA - - tons@ $56.90 $

Binder - Superpave 6,900 - tons @ $36.22 $ $249,918.00

Base - Superpave 24,200 -tons @ $34.52 $ $835,384.00

Pavement Reinf. Fabric StriDS - $

SUBTOTAL: C-3.b $ 1,338,615

c.. CONCRETE PAVING - - $ -

d. OTHER (Tack Coat) 2300 Gals $ 2,001

SUBTOTAL: C-3 $ 1,635,196

4. LUMP ITEMS

a. SIGNAL INSTALLATION 4 intersections $ 367,200

b. CLEARING AND GRUBBING $ -
c. LANDSCAPING $ -
d. EROSION CONTROL $ 400,000

e. TRAFFIC CONTROL $ 150,000
SUBTOTAL: C-4 $ 917,200

5. MISCELLANEOUS:

a. LIGHTING $ -

b. SIGNING - MARKING $ 75,000

c. GUARDRAIL

Single-Faced $ -

Double-Faced $ -

Anchors $ -

SUBTOTAL: C-5.c $ 75,000
d. SIDEWALK

I
8600SY $ 180,600

e. MEDIAN PVMT / DRWY CONC 7130 SY / 100 SY $ 193,445

f. MOVABLE BARRIER SECTION $

g. CONC VALLEY GUTTER 1600 SY 8" /62 SY 6" $ 62,722
h. CL A CONC / CL B CONC / SAWED JTS $ 5,000

. i. RIW MARKERS $ -

j. REMOVAL

Concrete Paving $ -
Bridges $ -

SUBTOTAL: C-5.j $ -

k. ATMS Conduit - - $ -

1. OTHER $ -

SUBTOTAL:C-5 $ $ 516,767.00



P. 1.NO.: 170735

PRELIMINARY COST ESTIMATE

PROJECT NUMBER: STP-2688(4)

DATE: August 2004

COUNTY: Hall

ESTIMATED LETTING DATE: 2006

PREPARED BY: Attaway PROJECT LENGTH: 1.706

( ) PROGRAMMING PROCESS (X) CONCEPT DEVELOPMENT ( ) DURING PROJECT DEV.

PROJECT COST

6. SPECIAL FEATURES

SUBTOTAL: C-6 $

SUMMARY

A. RIGHT-OF-WAY

B. REIMBURSABLE UTILITIES

C. CONSTRUCTION

1. MAJOR STRUCTURES

2. GRADING AND DRAINAGE

3. BASE AND PAVING

4. LUMP ITEMS

5. MISCELLANEOUS

6. SPECIAL FEATURES

SUBTOTAL CONSTRUCTION COST

E. & C. (10%)

INFLATION (5% PER YEAR)

NUMBER OF YEARS

TOTAL CONSTRUCTION COST

GDOT

LGPA

2

GRAND TOTAL PROJECT COST

170735Ph1CE.xls report
1/(16(2004 9:30AM Page 3 of 3

$

$

-
$ 460,000
$ 944,740
$ 1,635,196
$ 917,200
$ 516,767
$

$ 4,473,903
$ 447,390
$ $476,471

$ 5,397,763

$ 5,397,763



20' ,0'

TYPICAL SECTIONS

2.' ,0'
. t!

(0',0'"
.

(0' ,0'"

2t- -21;

TANGENTSECTION

~
2.' ,0' (0' '0' (0' '0'

$I.OI"E. RATE 01" S. E,

SUPERELEVATEDSECTION

2.' ,0'

2t-

24' '0'

20' '0'

-2!

20' '0'

$I.OI"E . RATE 01" $. E. -n

~.

.

.
...

'

.

'

...

.

..

'
.
:;'

" ,
"-,,~

DETAIL FOR RIGHT TURN LANE AND SHOULDER
WITH RETAINING WALL

SEE PLAN SHEETS FOR LOCATION

DETAIL FOR RIGHT TURN LANE A1ro SHOULDER
WITH NO RETAINING WALL

SEE PLAN SHEETS FOR LOCATION

y:\170735\170735TYPS.dgn 11/9/20044:06:30 PM

~



NEED AND PURPOSE STATEMENT
STP..~p88(4), PI 170735

Hall County
SR 347/Friendship Road from 1-985 to Lake (Phase 2 - Lanes 3&4)

Back2round
The widening ofSR 347/ Friendship Road first entered the Department's construction
work program in 1986 upon request from the State Highway Engineer. At that time, the
project was identified under PI 170730as a widening and paving project from 1-985to
the Holiday Marina~ The purpose ofthe project was to provide for the projected future
traffic accessing the heavily traveled Lake Lanier recreational area. The project's
purpose also includes the correction of geometric deficiencies along the segment closest
to the Lake. In 1993, this project wa.sbroken into two phases. The first phase remained
under PI 170730 and consisted of grading, drainage, and base and paving in preparation
for future widening. It also included construction of a bridge over the Southern Railway.
The second phase was listed under PI 170735 and consisted of widening Friendship
Road/SR 347 from 2 to 4 lanes from 1-985to Lake Lanier. The project is presently
scheduledfor right of way acquisitionin 2009and constructionin 2011.

To satisfy federal air quality and planning requirements, this project was submitted to the
Atlanta Regional Commission for the purpose of air quality modeling in the spring of
2004. It is alsopresentlyincludedin the Gainesville-HallMetropolitanPlanning
Organization's Draft Long Range Transportation Plan. The plan is scheduled for
adoption in December of 2004.

Other projects in the area include the following:

. PI 0001821, McEver Road Widening from SR 347 to CR 537/Jim Crow Road
PI 162430, SR 347/ Friendship & Thompson Mill Road Widening from 1-985to
SR 211
PI 132950, SR 13-Buford/Atlanta highway from Thompson Mill Road to SR 347

.

.

Existin2 Roadway Characteristics
Friendship Road/SR 347 within the proposed project limits is functionally classified as a
rural major collector. It currently consists of two lanes that are typically 12 feet in width
from 1-985to North Water Works Road and 11 feet from North Water Works Road to the
gate of Lake Lanier. The rural type roadway has variable width grass shoulders. The
speed limit along this portion ofthe facility varies from 45 to 50 mph. The landscape is
classified as "rolling terrain". The section of roadway along the proposed improvement
is along a school bus route. It is not along a state bike route.

Proposed Improvements
The project consists of widening Friendship Road/SR 347 from 2 to 4 lanes from 1-985to
Lake Lanier. It also includes reconstruction/rehabilitation ofthe intersection at McEver
Road. The project termini are logical as the project would provide the necessary access
to Lake Lanier to the west and tie into the existing four lanes at I-985/SR 365 to the east.

9/13/04



- -- --- -------

,.

Friendship RdiSR 347 2

The Department proposes to construct the widening in two phases. The first phase would
consist of widening Friendship RoadiSR 347 from 1-985to McEver Road. The second
phase would consist of widening the facility from McEver Road to Lake Lanier. The
proposed construction phases are logical as phase one is the more congested portion with
immediate need for improvement, while phase two widening could be delayed and
perform equally as well as the improved phase one portion.

PHASE IT:MCEVER ROAD TO LAKE
~_u-
~



Friendship RdlSR 347 3

Travel Demand and Onerational Characteristics
According to 2002 traffic counts, the MDT along the phase one portion ofthe
improvement from 1-985to McEver Road was 19,900 vehicles. The facility operates at
LOS E. By the 2013 date of anticipat~flconstruction completion, this facility will have an
estimated AADT of 24,300 and a failing level of service. With the proposed
improvement however, the facility will operate at LOS B in 2013. By 2033, the
improved facility will have an estimated AADT of 36,000 and operate at LOS D.

Traffic counts from 2002 along phase two of the improvement from McEver Road to
Lake Lanier record an AADT of3,400. The facility operates at LOS B. By 2033, this
portion of the facility will have an estimated AADT of 6,100 vehicles. At this rate, the
facility ~i1l maintain LOS B.

Safety
Phase I (1-985to McEver Road)
During 2000,2001, and 2002, crash rates were reported along the phase one segment of
the proposed project. In 2000, there were 20 crashes with 5 injuries and 0 fatalities. In
2001, there were 13 crashes with 2 injuries and 0 fatalities. In 2002, there were 22
crashes with 10 injuries and 0 fatalities. Following are comparable statewide averages:

Crashes
Crashes Per 100
MVMT
Injuries
Injuries Per 100
MVMT
Fatalities
Fatalities Per 100
MVMT

5
19

0
0 2.53 2.29 2.37

(MVMT: Million VehicleMiles Traveled)

Most of the crashes recorded during this time period were rear end collisions. These type
incidents are perhaps indicative of the high levels of congestion along the facility.

Phase II (McEver Road to Lake Lanier)
During2000,2001,and2002highcrashrateswere alsoreportedalongthe phasetwo
segment of the proposed project. In 2000, there were 16 crashes with 4 injuries and 0
fatalities. In 2001, there were 16 crashes with 8 injuries and 0 fatalities. In 2002, there
were 37 crashes with 9 injuries and 0 fatalities. Following are comparable statewide
averages:

t::'



Friendship Rd/SR 347 4

Statewide

Crashes
Crashes Per 100
MVMT

Injuries
Injuries Per 100
MVMT
Fatalities
Fatalities Per 100
MVMT

195

4
32

9
113 68

0
0 2.53 2.29

0
0 2.37

(MVMT: Million VehicleMiles Traveled)

Most of the crashes recorded during this time period in the phase two area were also rear
end collisions. During 2002, the crash rates rose tremendously and almost all incidents
occurred at the McEver Road intersection between milepoints 2.46 and 2.48.
Improvements at this intersection will be coordinated as part ofthe proposed widening
project and should assist in alleviating the present congestion leading to crashes.

Community Issues
This project is located in Hall County; Georgia which under the 2000 census was
identified as having a population of 139,277. Like much of metropolitan Atlanta, this is a
rapidly growing residential and commercial area. Hall County's population has risen
46% since the 1990 census count of 95,428. Of the population sampled in 2000, 19.6%
were Hispanic and 7.3% were Black. Approximately 12% of the population was
recorded as living below the poverty level.

Phase I:
Within the census block covering the phase one portion ofthe project, there are 3,169
residentsaccordingto the 2000census. Of theseresidents,4.17%are Hispanicand
3.19% are Black. Approximately 16% of these residents posses a household income less
than $20,000.

Environmental concerns in phase one include nearby residential communities.

Phase II:
Within the census blocks covering the phase two portion of the project, there are 3,348
residentsaccordingto the 2000census. Of these residents,1.67%areHispanicand
1.08% are Black. Approximately 9% of these residents possess a household income less
than $20,000.00.

Environmental concerns in phase two include Lake Sidney Lanier.



Friendship Rd/SR 347 5

Detailed analysis ofproject impact upon the surrounding area will be determined through
environmental review.

Need and Purpose
The Phase I widening of the Friendship Rd/SR 347 is necessary to improve travel
conditions and accessibility to the heavily traveled Lake Sidney Lanier recreational area.
This segment of roadway is presently experiencing high levels of congestion. Increased
traffic resulting from planned residential and commercial development is expected to
further degrade existing conditions. Improvement of the facility will also improve
conditions presently contributing to rising crash rates. This phase of the project is
desirable as soon as possible.

The Phase II improvements along the remainder of the facility, from McEver Road to
Lake Lanier can be delayed however, as travel along this !>egmentof roadway is expected
to maintain acceptable levels of service through 2033. The Office dfPlanning along with
the District 1 Office recommends separating Phase II and establishing it as a separate
project.
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November 10, 2004

CONCEPT TEAM MEETING MINUTES

STP-2688 (4), Hall County
SR 347 from 1-985 to McEver Road

P .1. 170735

Date of Meeting: November 4, 2004

Location: District One Office

Attendees: See attachment

The Concept Team Meeting was held to present and review the proposed concept for the widening and
reconstruction of SR 347 from a two (2) lane section to a four (4) lane section with a raised median from
1-985to McEver Road.

Russell McMurry began the meeting by team member introductions. The concept report sequence was
followed as Mr. McMurry discussed each section. The concept layouts were reviewed by all team
members.

The following are generalized comments made by team members:

Currently conflicting traffic movements occur at the Publix Supermarket intersection and the
McDonald's driveway. Consideration during design should be given to trying to correct or
alleviate this problem.

The existing need of a right turn lane on Bristol Industrial Blvd. and a traffic signal at the
intersection was discussed. Also a continuous right turn lane from Bristol Industrial Blvd to the
1-985south bound ramp was suggested.

The topo along the section from SR 13 to the railroad should be updated and a median break
providedin the areabetweenCarterRoadand the railroadas required. .



The City of Buford officials discussed the possibilities of shoulder and median construction that
would accommodate landscaping which they would provide.

Utility representatives from Georgia Power, BellSouth, City of Gainesville and City of Buford
were in attendance. Utility relocation work is expected within the existing RIW at various
locations, especially along State Route 13. It was pointed out that even though the project has a
wide existing right of way, it does not necessarily mean that the existing utilities are located at
the back of the right of way outside of the new construction limits. The utility companies want
existing utility mark-up drawings in order to provide any additional information.

The meeting was adjourned.



CONCEPT TEAM MEETING

~TP-2688(4), P.I. 170735
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Date:~4 1..C2?4-I
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'FRIENDsmpfID/ 1-98'S

, Lanes,Volumes,Timings
3: FriendshipRoad/Holiday Road & 1-985S.B. Ramp

",;. -+- -("'. +-

Lane Configurations
Ideal'Flow (vphpl)
Storage Length (ft)
Storage Lanes
Total Lost Time (s)
TurningSpeed (mph)
Lane Uti!. Factor
Frt
Fit Protected
Satd. Flow (prot)
Fit Permitted
Satd. Flow (perm)
Right Turn,on Red
Satd. Flow (RTOR)
Headway Factor
Link Speed (mph)
LinkDistance (ft)
Travel Time (s) .

Volume (vph)
Peak Hour Factor
Heavy Vehicles (%)
Adj.i=low (vph)
Lane Group Flow (vph)

.Turn Type
Protected Phases'

. Permitted Phases
Minimum Split (s)
Total Split (s)
Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (s)
LeadlLag
Lead-Lag Optimize?
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated glC Ratio
v/c Ratio
Uniform Delay, d1
Delay
LOS
Approach Delay
Approach LOS
Stops (vph)
Fuel Used(gal)
CO Emmisions (g/hr)
NOx Emmisions (g/hr)

Baseline

GEORGILVL7-AA51

S1t'~~ ?I? .\<,klAf~

203'0fifiV AM 1016

3/19/2004

'" t /'" '. ""

tt l' 1f'i tt " 1'
1900 1900 1900 1900 1900. 1900 . 1900 1900 1900 1900 19001900
400 300 300 400 0 0 0 0

0 1 2 0 0 0 1 1
4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
15 9 15 9 15 9 15 9

1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.850 0.850

0.950 0.950
0 3505 1568 3400 3505 0 0 0 0 1752 0 1568

0.200 0.950'
0 3505 1568 716 3505 0 0 0 0 1752 0 1568

Yes Yes Yes' Yes
568 12

1.00 1.00 1.00 1.00 1.00. 1.00 1.00 1.00 1.00 1.00 1.00 1.00
45 45 30' r 30

5984 7280 4816 5232
90.7. 110.3 109.5 118.9

0 980 800 800 1980 0 0 0 0 365 0 680
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3% 3% 3% 3% 3%. 3% 3% 3% 3% 3% 3% 3%

0 980 800 800 1980 0 0 0 0 365 0 680
0 980 800 800 1980 0 0 0 0 365 0 680

Perm pm+pt custom custom
4 3 8 6

4 8 6 6
20.0 20.0' 20.0 20.0 20.0 20.0

0.0 20.0 20.0 20.0 40.0 0.0 0.0 0.0 0.0 20.0 0.0 20.0
0% 33% 33% 33% 67% 0% 0% 0% 0% 33% 0% 33%

16.0 16.0 16.0 36.0 16.0 16.0
3.5 3.5 3.5 3.5 3.5 3.5
0.5 0.5 0.5 0.5 0.5 0.5

Lag Lag Lead
Yes Yes Yes
5.0 5.0 5.0 5.0 5.0 5.0

11.0 11.0 11.0 11.0 11.0 11.0
0 0 0 0 0 0

16.0 16.0 36.0 36.0 16.0 16.0
0.27 0.27 0.60 0.60 0.27 0.27
1.05 0.96 0.70 0.94 0.78 1.59
22.0 6.1 7.7 11.0 20.4 21.4
58.1 23.9 8.9 17.8 27.3 197.1

E C A B C F
42.7 15.2

D B
1336 403 437 1680 334 2348

66 40 45 122 19 68
4633 2795 3124 8503 1311 4753

901 544 608 1654 255 925

Synchro 5 Report
Page 1



FRI'ENDSHIPRD / I~985
Lanes, Volumes, Timings
3: Friendship Road/Holiday Road & 1-985S.B. Ramp

..J' -. of +-

Area Type:
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 6:SBL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 1.59
Intersection Signal_Delay:46.8 Intersection LOS: 0
Intersection Capacity Utilization 103.5% ICU Level of Service F
- Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Other

Splits and Phases: 3: Friendship Road/Holiday Road & 1-985S.B. Ramp

~. .6 ~
.
, 03 """'0'...

, 'J~' ",8 .

Baseline Synchro 5 Report
Page 2

GEORG ILVL7-AA51

2030DRV AM 20f6

3/19/2004

"- "\ t I" \.. + ..;

, ..
304 1102

0 0
122 -367

#244 #553
4736 5152

VOC Emmisions (g/hr) 1074 648 724 1971
Dilemma Vehicles (#) 72 0 0 159
Queue Length 50th (ft) -210 77 75 299
Queue Length 95th (ft) #316 #320 131 #508
Internal,Link Dist (ft) 5904 7200
50th Up Block Time (%)
95th Up Block Time (%)
Turn Bay Length (ft) 300 300
50th Bay Block Time % 8%
95th Bay Block Time % 10% ,15% 23%
Queuing Penalty (veh) 41 35 126



ERIENDSHIPRD / 1-985

Volume

3: Friendship Road/Holiday Road & 1-985S.B. Ram~

",}- -+ "t of +-

Volume (vph)
Conti. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)
Lane Group F=low(vph)

0 800 800 1980980

Baseline

GEORGILVL7-AA51

Syn'chro 5 Report
Page 1 .

.H;.

2030 DHV AM 3016

3/19/2004

"- "\ t /'" \. + ..'

0 0 0 365 0 680

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
0 0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0%
0 980 800 800 1980 0 0 0 0 365 0 680
0 980 800 800 1980 0 0 0 0 365 0 680



FlUENDSHIPRI>11-985 2030DiIv AM 40f6

Timings
3: Friendship Road/Holiday Road & 1-985S.B. Rame

of" +- \.. ..,;

3/19/2004

++
980

"f 'i'i
800 800

Perm pm+pt
3

4 8
4 3

4.0 4.0
20.0 20.0
20.0 20.0
33% 33%

3.5 3.5
0.5 0.5
Lag Lead
Yes Yes
Max Max
16.0 36.0
0.27 0.60
0.96 0.70

6.1 7.7
23.9 8.9

C A

++ 'i "f
1980 365 680

custom custom
8 6

6 6
6 6

4.0 4.0
20.0 20.0
20.0 20.0
33% - 33%

3.5 3.5
0.5 0.5

Lane Configurations
Volume (vph)
Turn Type
Protected Phases
Permitted Phases
Detector Phases
Minimum Initial (s)
Minimum Split (s)
Total Split(s)
Total Split (%)
Yellow Time (s)
All-Red Time (s)
LeadlLag
Le;3d-LagOptimize?
Recall Mode
Act Effct Green (s)
Actuated glC Ratio
vlc Ratio
Uniform Delay, d1
Delay
LOS
Approach Delay
Approach LOS

JIlt .~

. Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 6:SBL, Start of Green
Natural Cycle: 60
Control Typ~: Pretimed
Maximum vlc Ratio: 1.59
Intersection Signal Delay: 46.8
Intersection Capacity Utilization 103.5%

4
4.0

20.0
20.0
33%

3.5
0.5
Lag
Yes
Max
16.0
0.27

. 1.05
22.0
58.1

E
42.7

D

4

8
4.0

20.0
40.0
67%

3.5
0.5

Max
- 36.0

0.60
0.94
11.0
17.8

B
15.2

B

Max Max
16.0 16.0
0.27 0.27
0.78 1.59
20.4 21.4
27.3 197.1

C F

Intersection LOS: D
ICU Level of Service F

Splits and Phases: 3: Friendship Road/Holiday Road &1-985 S.B. Ramp

~ .

~-- .,,0..4
,rp ",8

Baseline

GEORGILVL7-AA51

Synchro 5 Report
Page 1



FRIENDSHTP;RD /1':985
. Intersection Capacity Utilization

3: Friendship Road/Holiday Road & 1-985S.B. Rame

/'

iO30DHV AM 5016

3/19/2004

........ ..... .f 0lil- 4.... "'. t /"" '. + -cI

Protected Option (s)
Permitted Option (s)
Split Option (s)
Minimum (5)

69.7
NA

106.2
69.7

Adj Reference Time (s)
Cross Thru Ref Time (s)
Oncoming Left Ref Time (s)
Combined (5)

63.4 54.5
0.0 69.7

31.4 0.0
94.8 124.2

~1f~&_VJlIDiiL_~-~
Intersection Capacity Utilization 103.5% ICU Level of Service
Reference Times and Phasing Options do not represent an optimized timing plan.

F

Baseline Synchro 5 Report
Page 1

GEORGILVL7-AA51

,-
LaneConfigurations tt ." tt .

."

Volume (vph) 0 980 800 800 1980 0 0 0 0 365 0 680
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Pedestrians
Ped Button
Pedestrian Timing (5)
Free Right No No No No
Ideal Flow 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900' 1900
Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Refr Cycle Length (s) 120

Adjusted Volume (vph) a 980 800 800 1980 a a a 0 365 a 680
Volume Combined (vph) a 980 800 800 1980 0 0 a 0 365 a 680
Lane UtilizationFactor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Factor (vph) 0.95 1.00 0.85 0.95 1.00 0.85 0.95 1.00 0.85 0.95 1.00 0,85
Saturated Flow (vph) 0 3618 1615 3505 3618 a a a 0 1805 a 1615.)

4.0 4.0 4.0 4.0Minimum Green (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Ped Intf Time (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pedestrian Frequency (%) 0.00 0.00 0.00 0.00

Protected Option Allowed Yes Yes Yes Yes
Reference Time(s) 0.0 32.5 59.4 27.4 65.7 0.0 0.0 0.0 0.0 24.3 0.0 50.5
Adj Reference Time (s) 0.0 36.5 63.4 31.4 69.7 0.0 0.0 0.0 0.0 28.3 0.0 54.5

Permitted Option Allowed No No Yes Yes
Adj Saturation A (vph) a NA
Reference Time A (s) 0.0 NA
Adj Saturation B (vph a 0 0 a
Reference Time B (5) 0.0 0.0 32.3 0.0
Reference Time (s) 0.0 32.3
Adj Reference Time (s) 8.0 36.3

Split Option
Ref Time Combined (s) 0.0 32.5 27.4 65.7 0.0 0.0 24.3 0.0
Ref Time Seperate (s) 0.0 32.5 27.4 65.7 0.0 0.0 24.3 0.0
Reference Time (s) 32.5 32.5 65.7 65.7 0.0 0.0 24.3 24.3
Adj Reference Time (5) 36.5 36.5 69.7 69.7 0.0 0.0 28.3 28.3

28.3
36.3
28.3
28.3 97.9
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FlUENDSWRn / I~985

. . Lanes, Volumes, Timings.
3: Friendship Road/Holiday Road &1-985 S.B. Ramp

/' -110 '" . -#" +-

tSWU§i??P:1 RftMr 'P

2030 DIiv PM 10[6

3/19/2004

-\. t . + .c/

LaneConfigurations tt " "i"i tt "i "
IdeedFlow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 400 300 300 400 0 0 0 0
Storage Lanes .0 1 2 0 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 . 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane UtiI. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 .1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Fit Protected 0.950 0.950

. Satd. Flow (prot) 0 3505 1568 3400 3505 0 0 O. 0 1752 0 1568
Fit Permitted 0.042 0.950
Satd. Flow (perm) 0 3505 1568 150 3505 0 0 0 0 1752 0 1568
Right Turn on Red Yes Yes . Yes Yes
Satd. Flow (RTOR) 307 92
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 45 45 30 30-

. LinkDistance(ft) . 5984 7280 4816 5232
Travel Time (s) 90.7 110.3 109.5 118.9
Volume (vph) 0 2210 450 200 1380 0 0 0 0 250 0 400
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00. 1.00 1.00 1.00 1.00 1.00 1.00 1.00

. HeavyVehicles(%) 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Adj. Flow (vph) 0 2210 450 200 1380 0 0 0 0 250 0 400..

Lane Group Flow (vph) 0 2210 450 200 1380 0 0 0 0 250 0 400
Turn Type Perm pm+pt custom custom
Protected Phases 4 3 8 6
Permitted Phases 4 8 6 6
Minimum Split (s) 20.0 20.0 .20.0 20.0 20.0 20.0
Total Split (s) 0.0 95.0 95.0 20.0 115.0 0.0 0.0 0.0 0.0 35.0 0.0 35.0
Total Split (%) 0% 63% 63% 13% 77% 0% 0% 0% 0%. 23% 0% 23%
Maximum Green (s) 91.0 91.0 16.0 111.0 31.0 31.0
Yellow Time (s) 3.5 35 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 . 11.0 11.0 11.0 11.0 11.0
Pedestrian.Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 91.1 91.1 111.0 111.0 31.1 31.1
Actuated g/C Ratio 0;61 0.61 0.74 0.74 0.21 0.21
v/cRatio 1.04 0.42 0.44 0.53 0.69 1.01
Uniform Delay, d1 29.5 4.2 19.6 8.4 55.1 45.7
Delay 55.5 4.4 22.1 8.5 55.8 79.4
LOS E A C A E E
Approach Delay 46.9 10.2
Approach LOS D B
Stops (vph) 2302 74 91 556 229 359
Fuel Used(gal) 139 19 11 75 14 25
CO Emmisions (g/hr) 9749 1314 .803 5209 1000 1731
NOx Emmisions (g/hr) 1897 256 156 1013 195 337

Baseline Synchro 5 Report
Page 1

GEORGILVL7-AA51



FRIENDSHIPRD I I~985 203;O'DHV PM

Lanes, Volumes, Timings
3: Friendship Road/Holiday Road & 1-985S.B. Ramp

/" -+ -f": of- '- "' t ;--

VOC Emmisions (g/hr)
Dilemma Vehicles (#)
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
50th Up Block Time (%)
95th Up Block Time (%)
Turn Bay Length (ft)
50th Bay Block Time %
95th Bay Block Time %
Queuing Penalty (veh)

4736

Area Type:
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 0 (0%), Referencedto phase 6:SBL, Start of Green
Natural Cycle: 150
Control Type: Pretimed
Maximum v/c Ratio: 1.04
Intersection Signal Delay:38.2 Intersection LOS: D
Intersection Capacity Utilization 90.6% ICU Level of Service E
- Volume exceeds capacity, queue is theoretically infinite. .

Queue shown is maximum after two cycles. .

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Other

Splits and Phases: 3: Friendship Road/Holiday Road & 1.,985S.B. Ramp

~ ,

' ~~;7'04 .. .
. ,

'

. ,1;1 08

Baseline Synchro 5 Report
. Page 2

GEORGILVL7-AA51

20f6

3/19/2004

'-. + .;...
401

0
-317
#550

5152

305 186 1207
. 0 0 46
58 43 275

124 85 320
7200

300 300
31% 1%
33% 4%
143 4



FRIENDSIDP lID /1-985 203"0fiHv PM 30f6

, Volume
3: Friendship Road/Holiday Road & 1-985S.B. Ramp

.,}- -+. -t'+- "-

3/19/2004

"\ t I" '.. ~ .,;

Volume (vph)
Conti. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak HourFactor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)
Lane Group Flow (vph)

0 2210 450 200 1380 0 0 0 0 250 0 400

Baseline Synchro 5 Report
Page 1

GEORGILVL7-AA51

1.00 1:00 1.00. 1.00 1.00 1.00 1.00 1.00 1.00 1..00 1.00 1.00
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

3% 3% 3% 3% 3% 3% 3% 3% 3% .3% 3% 3%
0 0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0%
0 2210 450 200 1380 0 0 0 0 250 0 400
0 2210 450 200 1380. 0 0 0 0 250 0 400



. "".,.,,' .'. . .., .. .,,;.

FRIENDSHIP RD /1.;985 2()30DItV PM 4016

Timings
3: Friendship Road/Holiday Road & 1-985S.B. Ram~

-+- ~ ., +- \. .;
3/19/2004

Cycle Length: 150
Actuated Cycle Length: 150
Offset: 0 (0%), Referenced to phase 6:SBL, Start of Green
Natural Cycle: 150
Contro(Type: Pretimed
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 38.2
Intersection Capacity Utilization 90.6%

Intersection LOS: D
ICU Level.of Service E

Splits and Phases: 3: Friendship Road/Holiday Road & 1-985S.B. Ramp

~

Baseline Synchro 5 Report
Page 1

GEORGILVL7-AA51

Lane Configurations tt r' "1Ij tt " "(I
Volume (vph) 2210 450 200 1380 250 400
Turn Type Perm pm+pt custom custom
Protected Phases 4 3 8 6
Permitted Phases 4 8 6 6
Detector Phases 4 4 3 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 95.0 95.0 20.0 115.0 35.0 35.0
Total Split (%) 63% 63% 13'% 77% 23% 23%
Yellow Time (5) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?' Yes Yes Yes
Recall Mode Max Max Max Max Max Max
Act Effct Green (s) 91.1 91.1 111.0 111.0 31.1 31.1
Actuated g/C Ratio 0.61 0.61 0.74 0.74 0.21 0.21
v/c Ratio 1.04 0.42 0.44 0.53 0.69 1.01
Uniform Delay, d1 29.5 4.2 19.6 8.4 55.1 45.7
Delay 55.5 4.4 22.1 8.5 55.8 79.4
LOS E A C A E E
Approach Delay 46.9 10.2
ApproachLOS D B



FRIENDSHIP lID 11.;'9'85
Intersection Capacity Utilization
3: Friendshp Road/Holiday Road & 1-985S.8. Ram~

/

2030DHV PM 5016

3/19/2004

-. .. ~ ~ '- ~ f I'" \. + .;

Protected Option (s)
Permitted Option (s)
Split Option(s) .

Minimum (s)

88.2
NA

127.1
88.2

~~.

Adj Reference Time (s)
Cross Thru Ref Time (s)
Oncoming Left Ref Time (s)
Combined (s)

37.4
0.0

10.8
48.3

33.7
49.8

0.0
83.5

.._""._~~- ~

E

Baseline Synchro 5 Report
Page 1

GEORGILVL7-AA51

LaneConfigurations ;; (I 'i'i ;; "'i (I
Volume (vph) 0 2210 450 200 1380 0 0 0 0 250 0 400
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Pedestrians
Ped Button
Pedestrian Timing(s)
Free Right No No No No
Ideal Flow 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Refr Cycle Length (s) 120

Adjusted Volume (vph) 0 2210 450 200 1380 0 0 0 0 250 0 400

Volume Combined (vph) 0 2210 450 200 1380 0 0 0 0 250 0 400
Lane Utilization Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 1.00 1.00 1;00 1.00
Turning Factor (vph) 0.95 1.00 0.85 0.95 1.00 0.85 0.95 1.00 0.85 0.95 1.00 0.85

Saturated Flow (vph) 0 3618 1615 3505 3618 0 0 0 0 1805 0 1615

Minimum Green (s) 4.0 4.0 4.0 . 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Ped Intf Time (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pedestrian Frequency (%) 0.00 0.00 0.00 0.00

Protected Option Allowed Yes Yes Yes. Yes

Reference Time (s) 0.0' 73.3 33.4 6.8 45.8 0.0 0.0 0.0 0.0 16.6 0.0 29.7
AdjReference Time (s) 0.0 77.3 37.4 10.8 49.8 0.0 0.0 0.0 0.0 20.6 0.0 33.7

Permitted Option Allowed No No Yes Yes

Adj Saturation A (vph) a NA
Reference Time A (s) 0.0 NA
Adj Saturation B (vph a a 0 a
Reference Time B (s) 0.0 0.0 24.6 0.0
Reference Time (s) 0.0 24.6

Adj Reference Time(s) 8.0 28.6

Split Option
Ref Time Combined (s) 0.0 73.3 6.8 45.8 0.0 0.0 16.6 0.0
Ref Time Seperate(s) 0.0 73.3 6.8 45,8 0.0 0.0 16.6 0.0
Reference Time (s) 73.3 73.3 45.8 45.8 0.0 0.0 16.6 16.6
Adj Reference Time (s) 77.3 77.3 49.8 49.8 0.0 0.0 20.6 20.6

20.6
28.6
20.6
20.6 108.8
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FRIENDSiup RD / COUNTRYSIDE VILLAGE

Lanes,Volumes, Timings
3: Friendship Road/Holiday Road & CountrySide Villag~

.". -+ ,. .f +- " "\

AM2030 DHV 10f6

3/16/2004

t I"" \. + .I
"~"""

.

"""'
.

""

.

"""'m:;r<"'Bt'!i!
.

""':iJ'
."~,,'iii.i:~r""1~'m~~'""~""'1\iW'""'milTJ!1'~*l'lIir"\~i~A;1r""""~jij!i""!i'-"""'ft*ii>}J1i'">:*",=,~!t"""i5:n!mif~t.<i'E)~~!\Q':i!'i\ ""'~ ",a:mfr~~m;'C!!41~ff!!fl.@)m,!I!~i_.";i'~"w:.~\i!t~t\\:ii~v~~,*I~"i'~~M\111t&i~4~1;~~~WJi[r:4tlf!v:\~~.~lil_;~~'~~~'i~I\iti!i~Ji!i'!:!ft,.'"~arJA~,~.s!iJ

LaneConfigurations "'i' tt 7' "'i tt 7' "'i 4' 7' "'i 4' 7'
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 400 250 300 400 0 0 0 0
Storage Lanes 1 1 1 1 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Turning Speed (mph) 15 9. 15 9 15 ' 9 15 9
LaneUtil. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Fit Protected 0.950 0.950 0.950 0.950 0.962
Satd. Flow (prot) 1752 3505 1568 1752 3505 1568 1665 1752 1568 1665 1686 1568
Fit Permitted 0.048 0.147 0.321 0.733 0.962
Satd. Flow (perm) 89 3505 1568 271 3505 1568 563 1752 1568 1285 1686 1568
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 343 175 260
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 45 45 3030
Link Distance(ft) 5984 7280 4816 5232
TraveITime(s) 90.7 110.3 109.5 118.9
Volume (vph) 345 1245 50 120 2100 440 70 35 175 360 30 280
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Heavy Vehicles (%) 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Adj. Flow (vph)' 345 1245 50 120 2100 440 70 35 175 360 30 280
Lane Group Flow (vph) 345 1245 50 120 2100 440 70 35 175. 241 149 280
Turn Type pm+pt Perm pm+pt Permpm+pt Perm pm+pt . Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 26.0 89.0 89.0 20.0 83.0 83.0 20.0 21.0 21.0 20.0 21.0
Total Split (%) 17% 59% 59% 13% 55% 55% 13% 14% 14% 13% 14%
Maximum Green (s) 22.0 85.0 85.0 16.0 79.0 79.0 16.0 17.0 17.0 16.0 17.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 5.0 5.0 5.0 5.0' 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash DontWalk (s) 11.011.011.011.011.011.011.011.011.011.011.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 105.0 85.1 85.1 95.0 79.1 79.1 33.0 17.0 17.0 33.0 37.1
Actuated g/C Ratio 0.70 0.57 0.57 0.63 0.53 0.53 0.22 0.11 0.11 0.22 0.25
v/c Ratio 1.13 0.63 0.06 0.36 1.14 0.45 0.29 0.18 0.53 0.75 0.36
U"iform Delay, d1 48.3 21.8 0.8 7.8 35.5 4.0 44.5 60.2 0.0 50.5 46.7
Delay 116.1 22.1 4.1 8.1 97.4 4.645.060.8 8.353.947.3
LOS F C A A FAD E ADD
Approach Delay 41.3 78.0 24.0 33.9
Approach LOS D E C C
Stops (vph) 397 810 6 42 2649 66 56 32 41 233 122
Fuel Used(gal) 26 64 2 6 174 22 4 2 7 14 8
CO Emmisions (g/hr) 1852 4477 144 447 12150 1540 250 135 496 962 572
NOx Emmisions (g/hr) 360 871 28 87 2364 300 49 26 96 187 111

6
20.0
21.0
14%
17.0
3.5
0.5
Lag
Yes
5.0

11.0
0

17.0
0.11
0.69
4.3
9.5

A

80
12

867
169

Baseline Synchro 5 Report
Page 1
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FRIENDSHIP RD / COUNTRV8mE VILLAGE

Lanes, Volumes, Timings
3: Friendship Road/Holiday Road & CountrySide VillaQ!!

~-+ #"+-,
l:i!i~""",' ." .,"' <" . ""mm'

.' "-',. . ",; I!!il¥!~

VOC Emmisions (g/hr) 429 1037
Dilemma Vehicles (#) 0 42
Queue Length 50th (ft) -339 416
Queue Length 95th (ft) #547 488
Internal Link Dist (ft) 5904
50th Up Block Time (%)
95th Up Block Time (%)
Turn Bay Length (ft)
50th Bay Block Time %
95th Bay Block Time % 36%
Queuing Penalty (veh) 110

2030 DHV AM 10f6

3/16/2004

"\. t ~"... \.

104 2816
062

35 -1256
57 #1386

7200

400 300 400250
4%
9%
22

39%
42%

48

115 223
0 0
0 220

74 #328

OtherArea Type:
Cycle Length: 150 .

Actuated Cycle Length: 150
Offset: 16 (11%), Referenced to phase 2:NBTL, Start of<;3reen
Natural Cycle: 150 .

Control Type: Pretimed
Maximum v/c Ratio: 1.14
Intersection Signal Delay: 58.0 Intersection LOS: E
Intersection Capacity Utilization 104.6% .ICU Level of Service F- .Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases: 3: Friendship Road/Holiday Road & CountrySideVillage

~.., .5 ~.5 ~.7. +,- .a .

Baseline

GEORGILVL7-AA51

Synchro 5 Report
Page 2
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FRIENDSRIPRD / COUNTRYSinE VILLAGE 2030 DRV AM 30f6

Volume

3: FriendshipRoad/HolidayRoad & CountrySide Villa~

.,,;. -+- " of +- "'-
1f1~~'1'~~i!1~~firi1)~;I~1iI\j\~A~i~~t':;;'~(i£~J~~rlf5'~.R\~.~~ml~i~ifrBim~;i~En,.'",'~~~~,.,..~M!"".",".!,~,iIit~~~'WA1!1%~im!i]~di:£E!"",.~ft1i""""lI~Ji&r"",.!i\t:\!~IlI".""""'t!~&\j!A1!'iIi'J!~'.m'l,K""",,,m~A>'1j!1:;t'W",~,~"""""~~,!~~="~I1I~:",,,,,.~~~~~

Volume (vph) 345 1245 50 120 2100 440 70 35 175 360 30 280
Conti. Peds. (#/hr)
Conti. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr) .
Mid-Block Traffic (%)
Adj. Flow (vph)
Lane Group Flow (vph)

3/16/2004

"\ t ~ .;I" \,

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

3%3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
0 0 000 0 000 000

0%
345 1245
345 1245

. 0%
120 2100
120 2100

0%
35
35

0%
30

149
280
280

50
50

440
440

70
70

175, 360
175 241

Baseline

GEORGILVL7-AA51

Synchro 5 Report
Page 1
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FRIENDSHIP tID/ ,COUNTRYSIDEVILLAGE

Timings
3: Friendship Road/Holiday Road & CountrySide Villa~

~ -+- "'- f 00II- "-

Lane Configurations
Volume (vph)
Turn Type
Protected Phases
Permitted Phases
Detector Phases
Minimum Initial (s)
MinimumSplit(s) .

TotalSplit(s) .

Total Split (%)
Yellow Time (s)
All-Red Time (s)
Lead/Lag
Lead-Lag Optimize?
Recall Mode
Act Effct Green (s)
Actuated g/C Ratio
vlc Ratio
Uniform Delay, d1
Delay
LOS
Approach Delay
Approach LOS

4
4.0

20.0
89.0
59%

3.5
0.5
Lag
Yes
Max
85.1
0.57
0.63
21.8
22.1

C
41.3

D

8
4.0

20.0
83.0
55%

3.5
0.5
Lag
Yes
Max.
79.1
0.53
1.14
35.5
97.4

F
78.0

E

8

-"
Cycle Length: 150
Actuated-Cycle Length: 150
Offset: 16 (11%), Referenced to phase 2:NBTL, Start of Green
Natural Cycle: 150
Control Type: Pretimed
Maximum vlc Ratio: 1.14
Intersection Signal Delay: 58.0
Intersection Capacity Utilization 104.6%

Intersection LOS: E
ICU Level of Service F

Splits and Phases: 3: Friendship Road/HolidayRoad.& CountrySide Village

~.

t~-~,~-~:. ..
~ 05 ~ 06 . ~ 07 '. 08

Baseline

GEORGIL VL 7-AA51

Synchro 5 Report
Page 1

2030DRV AM 4016

3116/2004

t I'" '. -cI-' " .: . . :.."

f' 4'
175 360 30

Perm pm+pt
2 1 6

2 6 ' 6
2 2 1 6 6

4.0 4.0 4.0 4.0 4.0
20.0 20.0 20.0 20.0 20.0
21.0 21.0 20.0 21.0 21.0
14% 14% 13% 14% 14%
3.5 3.5 3.5 3.5 3.5
0.5 0.5 0.5 0.5 0.5
Lag Lag Lead Lag Lag
Yes Yes Yes Yes Yes
Max Max Max Max Max
17.0 17.0 33.0 37.1 17.0
0.11 0.11 0.22 0.25 0.11
0.18 0.53 0.75 0.36 0.69
60.2 0.0 50.5 46.7 4.3
60.8 8.3 53.9 47.3 9.5

E A D D A
24.0 33.9

C C



FRIENIiSHIP oR])/COUNTRYSIDE viLLAGE

Intersection Capacity Utilization
3: Friendship Road/Holiday Road & CountrySide Village

..J' -+. .£ --- '-
tI~~1iil{l'.I...I~I!&1~~r(l~Sirltf-_I..I(.'lI~xll!fli~_li_.fl!.1~1_~~JIJa~11
Lane Configurations 'i tt r' .!i tt r' 'i 4' r' 'i 4' r'
Volume (vph) 345 1245 50 120 2100 440 70 35 175 360 30 280
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Pedestrians
Ped Button
Pedestrian Timing (s)
Free Right
Ideal Flow 1900
Lost Time (s) 4.0

.Refr Cycle Length (s) 120
Adjusted Volume (vph) 345
Volume Combined (vph) 345
Lane Utilization Factor 1.00
Turning Factor (vph) 0.95
Saturated Flow (vph) 1805
Minimum Green (s) 4.0
Ped Intf Time (s) 0.0
Pedestrian Frequency (%)
Protected Option Allowed
Reference Time (s) 22.9
Adj Reference Time(s) 26.9
Permitted Option Allowed
Adj Saturation A (vph)
Reference Time A (s)
Adj Saturation B (vph
Reference Time B (s)
Reference Time (s) -<

Adj Reference Time (s)
Split Option
Ref Time Combined (s) 22.9
Ref Time Separate (s) 22.9
Reference Time (s) 41.3
Adj Reference Time (s) 45.3

1j~~_W"'11!\'"i1'li1;;;!!II!1!I!!im:gE~-
Protected Option (s)
Permitted Option (s)
Split Option (s)
Minimum (s)

No No
1900 1900 1900 1900 1900 1900

4.0 4.0 4.0 4.0 4.0 4.0

1245 50
1245 50
0.95 1.00
1.00 0.85

3618 1615
4.0 4.0
0.0 0.0

0.00
Yes
41.3
45.3

No

41.3
41.3
41.3
45.3

120 2100 440
120 2100 440

1.00 0.95 1.00
0.95 1.00 0.85
1805 3618 1615

4.0 4.0 4.0
0.0 0.0 0.0

0.00
Yes

3.7 8.0 69.7 32.7
8.0 12.0 73,7 36.7

No

8.0
8.0

69.7
73.7

69.7
69.7
69.7
73.7

,

1900
4.0

70 35
a 105

1.00 1.00
0.95 0.97

a 3673
4.0 4.0
0.0 0.0

0.00
No

a
10.3

Yes
NA
NA

a
11.4
11.4
15.4

0.0
2.3
3.4
8.0

2030DHV

t. /'"

...
AM 50f6

3/16/2004

~ + .;

No No
1900 1900 1900 1900

4.0 4.0 4.0 4.0

360 30 280
a 390 280

1.00 1.00 1.00
0.95 0.95 0.85

a 3625 1615
4.0 4.0 4.0
0.0 0.0 0.0

0.00
No

a
20.0

0.0
12.0
12.9
16.9

20.8
24.8

Yes
NA
NA

0
20.9
20.9
24.9

12.9
1.9

12.9
16.9

100.6
NA

119.0
100.6

8.0
16.9
12.0
36.9

36.7
8.0

26.9
71.6

NA
24.9
24.9
24.9 125.5

175
175

1.00
0.85
1615

4.0
0.0

13.0
17.0

3.4
2.2
3.4
8.0

Adj Reference Time (s)
Cross Thru Ref Time (s)
Oncoming Left Ref Time (s)
Combined (s)

17.0 24.8
45.3 73.7
16.9 8.0
79.2 106.5

J~llr§!I~U~I~liimlrlll'_~.l:fli~lrf~'I~.I~!~lli'ft~ii'4i!~lt.1i'1fu11i1l1'i.llf.&1I1J1.$I_ttf.B.~
Intersection Capacity Utilization 104.6% ICU Level of Service F
Reference Times and Phasing Options do not represent an optimized timing plan.

Baseline

GEORGILVL7-AA51

Synchro 5 Report
Page 1
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FRIENDSHIPRD I COUNTRYSIDE VILLAGE

Lanes, Volumes, Timings
3: Friendship Road/Holiday Road & CountrySide Villag~

/' -+- "'" -("" +- "- ~
[fJm€a~~1...~.~I.~l~ililflj§~I~II~i.BiI[.!lilBt{t§j1ilr.lti[i;~JJ,II\!.liil..tllf<l~tl
Lane Configurations .., ++ r"'" ++ r' "i 4' r' .., 4' r'
Ideal Flow (vphpl) 1900 1,900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 400 250 300 400 a 0 0 a
Storage Lanes 1 1 1 1 1 1 11
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Fit Protected 0.950 0.950 0.950 0.950 0.961
Satd. Flow (prot) 1752 3505 1568 1752 3505 1568 1665 1752 15681665 1684" 1568
Fit Permitted 0.096 0.055 0.250 0.737 0.961
Satd. Flow (perm) 177 3505 1568 101 3505 1568 438 1752 1568 1292. .1684 . ~568
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 39 360120 345
Headway Factor 1.00 1.00 1.00 1.00 1.00' 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 45 45 30 30
Link Distance (ft) 5984 7280 4816 .5232
Travel Time (s) 90.7 110.3 109.5118.9
Volume (vph) 2:80 2100 70 175 1245 360 50 30 120. 440 35 ~ 345
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1,001.00 ;()O1 ;00
Heavy Vehicles (%) 3:% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Adj. Flow (vph) 280 2100 70 175 1245 360 50 30120 440'< '353~5
Lane Group Flow (vph) 280 2100 70 175 1245 360 50 30120 298 177 345
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt '.Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2' 6 .
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 3~LO 90.0 .90.0 20.0 77.0 77.0 20.020.0 20.0 20.0' '20.020.9
Total Split (%) 22~% 60% 60% 13% 51% 51% 13% 13% 13% 13% 13% 13%
Maximum Green (s) 2EI.0 86.0 86.0 16.0 73.0 73.0 16.0 16.0 16.0 16.016.016.0

Yellow Time (s) ~L5 3.5 3.5 3.5 3.5 3.5 3.5 3.5' 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.50:5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes. Yes Yes Yes Yes Yes Yes' Yes .'Yes
Walk Time (s) e;.o 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5:0 5.0
Flash DontWalk(s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0.11.011.0
PedestrianCalls(#/hr) 0 a a 0 a a a a a a a a
Act Effct Green (s) 10Ei.1 86.0 86.0 89.0 73.1 73.1 32.0 16.1 16.1 32;d 36.0 16.1
Actuated g/C Ratio 0.71 0.57 0.57 0.59 0.49 0.49 0.21 0.11 0.11 0.21 0.24 0.11
v/c Ratio 0.165 1.04 0.08 0.74 0.73 0.38 0.22 0.16 0.44 0.95 0.44 0;73
Uniform Delay, d1 2e;.3 32.0 6.2 40.3 30.6 0.0 44.7 60.9 0.0 54.7 48.4 0.0
Delay 2E>.2 59.9 7.2 45.6 31.0 2.0 45.2 61.5 10.179.3 49.16.2
LOS C E A DCA DEB E D A
Approach Delay 54.6 26.6 26.6 42.0
Approach LOS D C C D
Stops (vph) 158 2224 17 136 966 22 40 28 33 329 149 68
Fuel Used(gal) 14 135 3 12 79 17 3 2 5 19 10 15
CO Emmisions (g/hr) 1002 9427 212 810 5502 1219 179 116 345 1313 686 1041
NOx Emmisions (g/hr) 195 1834 41 158 1071 237 35 23 67 255 133 202

Baseline Synchro 5 Report
Page 1
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FRlEN:DSIDPlID / COUNTRYSID:m ViLLAGE

Lanes, Volumes, Timings
. 3: Friendship Road/Holiday Road & CountrySide Village

,J- #" +- -\..

Area Type: I

Cycle Length: 150
Actuated Cycle Length: 150 '

Offset: 16 (11 %), Referenced to phase 2:NBTL, Start of Green
Natural CyCle: 150 ' ,

Control Type: Pretinied
Maximum vlc Ratio: 1:04
Intersection Signal Delay: 42.1 Intersection LOS: D
Intersection Capacity Utilization 97.5% 'ICU Level of Service E
'- Volume ,exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles. '. ,

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles. . "" '

3: Friendship Road/HolidayRoad & CountrySide Village
I ~, '

.. ..,3-
~ ..,7

Ba5eline Synchro 5 Report
Page 2

GEORGILVL7-AA51

VOC Emmisions (g/hr) 232 2185 49 188 1275
Dilemma Vehicles (#) 0 65 0 0 42
Queue Length 50th (ft) 154 -1169 13 116 501
Queue Length 95th (ft) 260 #1299 36 #225 588
Internal Link Dist (ft) 5904 7200
50th Up Block Time (%)
95th Up Block Time (%)
Turn Bay Length (ft) 400 250 300 400
50th Bay Block Time % 30% 21%'
95th Bay Block Time %, 33% 26%
QueLiingPenalty(veh)' 88 41

.
2030DHV PM 20f6

3/16/2004
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FRIENDSHIP -RD/COUNTRYSIDE VILLAGE
...

2030 DRV PM 30f6

, Volume
3: Friendship Road/Holiday Road & CountrySide Village

~ -. .. -('"oil- '-
3/16/2004

"\ t I" \. + .,;
~1~~i~t~m;.~I.iilll~'~~~~lIflilllF.I:~_\li.~tll..~)..ii\fl.II.~11'~I.I'1IliialA:11.
Volume (vph) 280 2100 70 175 1245 360 50 30 120 440 35 345
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)
Lane Group Flow (vph)

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
000000000000

0%
280 2100
280 2100

, 70
70

0%
175 1245
175 1245

360
360

50
50

0%
30
30

120
120

440
298

0%
35

177
345
345

Baseline Synchro 5 Report
Page 1
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FRIENDSHI:PRD J COUNTRYSIDE VILLAGE

4' " "i
30 120 440

Perm pm+pt
1

2 6
22 1

4.0 4.0 4.0
20.0 20.0 20;0
20.0 20.0 20.0
13% 13%13%

3.5 3.5 3.5
0.5',0.5 0.5

Lag, Lag ,Lead
Yes", ',Yes' 'yes",
Max' Max Max
16.1 ,"16;1 32,0
0.11 0.11 0.21
0.16'0:440.95
60.9 0.0 54.7
61.5 0.1'79.3

E B E
26.6

C

2

4'. ,"
35 345

Perm
6

6
66

4.0 4.0
20.0,20.0
20.0 20.0
13% 13%'

3.5 3.5
0:&:'" ,0.5
Lag, La9

'Yes",)"Ye~
Max Max

'36.0 '16;1
0.24 0.11

,.."'0:44' ,', ""0;73

48.4 0.0
49.1 ,6:2

D A

D

~~..!i!ellr~~~a"'.!m'~~~~."'",I'I'"~tj!it"""~"d"",,.,...,,..J!JI.~,'lJ!i1,Y_"riIi~~ii;~-ii1j

Cycle Length: 150
Actuated Cyele Length: 150
Offset: 16 (11%), Referenced to phase 2:NBTL, Start of Green
Natural Cycle: 150
Control Type: Pretimed
Maximum v/e Ratio: 1.04
Intersection Signal Delay: 42.1
Intersection Capacity Utilization 97.5%

Intersection LOS: D
ICU Level of SerVice E

3: Friendship Road/Holiday Road & CountrySide Village

.f 03

Baseline

GEORGILVL7-M51

Synchro 5 Report
Page 1

Timings
3: FriendshipRoad/HolidayRoad& CountrySideVillage

f " .f 4- '- '"\-Iloo

,"",w"""'l¥'-"'lf""'lfi.r""lllj!"ISII;!1t.I'lt,," ,. ",,m\ Ii' ,j!/i,L..M!

Lane Configurations "i tt " "i tt " "i

Volume (vph) 280 2100 70 175 1245 360 50

Turn Type pm+pt Perm pm+pt Perm pm+pt
Protected Phases 7 4 3 8 5
Permitted Phases 4 4 8 8 2

Detector Phases 7 4 4 3, 8 8 5

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 33.0 90.0 90.0 20.0 77.0 77.0 20.0

Total Split(%) 22% 60% 60% 13% 51% 51% 13%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5',0.&' 0.5

Lead/Lag Lead Lag Lag Lead Lag La Lead

Lead-Lag Optimize? Yes Yes, Yes Yes , Yes', Yes" Yes

Recall Mode Max Max Max Max Max Max Max

Act Effct Green (s) 106;1 86.0 86:0 890 73.1 ,,73:1,' 32.0

Actuated g/C Ratio 0.71 0.57 0.57 0.59 0.49 0.49 0.21
vlc Ratio' 0.65 1.04 0.08 0.74 0:73 0.38 0,22,"

Uniform Delay, d1 25.3 32;0 6.2 40.3 30.6 0.0 44.7

Delay 26.2 59.9 7.2 45,6 31.0' :2.0 45.2
LOS C E A D C A D

Approach Delay 54.6 26.6

Approach LOS D C

2030 DHV PM 40f6

3/16/2004
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'FRIENDSHIPRD/ COUNTRYSIDE VILLAGE

Intersection Capacity Utilization
3: Friendship Road/Holiday Road & CountrySide Village

/' --+ -# +- -\..
.~i.;;IJIIIP~~:.":;':~,t.lI,.~Ii~'~~J._'IfltlA"A.Bf;";1\~('_I1~.1r.I~"=:i.' ',;._.;
Lane Configurations "'i ++ ." "'i ++ ." ." 4' ." ." 4' ."
Volume (vph) 280 2100 70 175 1245 36050 30 120 440 35' 345
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Pedestrians
Ped Button
Pedestrian Timing (s)
Free Right No
Ideal Flow 1900 1900 1900 1900 1900
Lost Time (s) 4.0 4.0 4.0 4.0 4.0
RefrCycle Length (s) 120 ,

Adjusted Volume (vph) 280 2100 70
Volume COl11bined(vph) 280 2100 70
Lane Utilization Factor 1.00 0.95 1.00
Turning Fa~t()r(vph) 0:951.00 0.85,
Saturated Flo","(vph) 1805 3618 1615
Minimum,Gr~en(s) ,', ' 4.0 4;0,' 4;0

Ped Intf Time (s) 0.0 0.0 0.0
Pedestfiao'Frequericy(%)',' " 0;00.
Protected Option Allowed Yes
Reference Time(s) , 18.6 69.7
Adj Reference Time (s) 22.6 73.7

Permitteq Option Allowed' ,No
Adj Saturation A (vph)
ReferericeTimeA(s) ",.'

Adj Saturation B (vph
ReferenceTime B (s)
Reference Time (s)
Adj ReferenceTime (s)
Split Option
Ref Time Combined (s) 18.6' 69.7
RefTime Seperate (s) 18.6 69.7
Reference Time (s) 69]69.7
Adj.Reference Time (s) 73.7 73.7

. '

175 1245
175 1245

1.00 0.95
0.95 ,LOa
1805 3618

4;0" 4;0
0.0 0.0
;, ,0.00'

Yes
5.2 "11.6 41.3,
9.2 15.6 45.3

',No

"\

No No
1900 1900' 19001900,

4.0 4.0 4.0 4.0

No
900 ' 1900 :190P
4.0 4.0 4.0

360
360
1.00
0.85,
1615

4;0';
0.0

'd'

50 30
080'

1.00 1.00
0.95 '0:97"

0 3681
" 4:0 .4:0,
0.0 0.0
",0.00

No
26.7
30.7

120
20,,',-

1.00
"':0;85
1615

4;0' "

0.0 0.0 0.0 0.0

No

440 35 345
,0 ," 475'.'3.4,5

1.00 1.00 1.00

/JO:95 ,,'0.95, .(j1'8q
0 3624 1615

, 8.S',

12.9
"""'25:6

29.6

, Yes';.

317
.Yes

NA

~~~~~-~~
Protected Option (s)
PermittedOption (s)
Split Option (s)
Minimum (s)

11.641.3
11.6 41.3
41.3 41.3
45.3 45.3

0.0
1.7

_2.6
8.0

0
'9.7

0 0 0

10.6
14;6

23.7
',27](

,2.6,

1.9
2.6
8.0

14.6 2.2 '

15,7 "1'.5.7
19.7 19.7

89.3
NA

119.0
89.3

AdjRefer'EmceTime (s)
Cross Thru Ref Time (s)
Oncoming Left Ref Time (s)
Combined (s)

NA
27.7
27.7
27.7

30.7 12.9
8.0 73.7

22.6 19.7
61.4 106.3

117.0

j~JIif(l!~fi'm~I\~II1tIFl'lf.(i¥ilI1B.'itr.}~I.f.ftll~~~1IIil"E~1}1tl.11f~II.{.il;'i~'I~I!I}~ill._«".j
Intersection Capacity Utilization 97.5% ICU Level of Service E
Reference Times and Phasing Options do not represent an optimized timing plan.

Baseline

GEORGILVL7-AA51

Synchro 5 Report
Page 1
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FRIENDSmPRU / SR 13

. Lanes,Volumes, Timings .

3: Friendship Rd/Holiday Rd & SR 13

Y. --. .....
. ~lfP1iitlall IICt . ;~,:,:., '.
Lane Configurations ~~ ++ '(I

IdealFlow (vphpl) 1900 1900 1900
Storage Length (ft) 325 300
Storage Lanes 2 1
Total Lost Time (s) 4.0 4.0 4.0
Turning Speed (mph) 15 9
Lane Util. Factor 0.97 0.95 1.00
Frt 0.850
Fit Protected 0.950
Satd. Flow (prot) 3400 3505
Fit Permitted. 0.950
Satd. Flow (perm) 34003505
RightTurn on Red
Satd. Flow (RTOR)
Headway Factor
Link Speed (mph)
Link Distance (ft)
Travel Time (s) .'

Volume (vph)
Peak Hour Factor
Adj. Flow (vph)
Lane Group Flow (vph)
Turn Type

, Protected Phases
. Permitted Phases
Minimum Split (5)
Total Split (s)
Total Split(%)
Maximum Green (5)
Yellow Time (5) .

All-Red Time (s)
LeadlLag
Lead-Lag Optimize?
Walk Time (5) .

Flash Dont Walk (5)
Pedestrian Calls (#/hr)

. Act EffctGreem (s)
Actuated glC Ratio
'Vie Ratio
Uniform Delay, d1
Delay
LOS
Approach Delay
Approach LOS
Stops (vph)
Fuel Used(gal)
CO Emmisions (g/hr)
NOx Emmisions (g/hr)
VOC Emmisions (g/hr)

Baseline

GEORGlL VL7 -AA51

1.00 1.00
30

3344
76.0

50 930
0.92 . 0.92

54 1011
54 1011

Prot
7

8.0
8.0
9%
4.5
3.0
0.5

Lead
Yes

20.0
32.0
36%
28.5

3.0
0.5
Lag
Yes
5.0

11.0
0

28.0
0.31
0.93
30.0
39.0 .

D
36.9

D
49 901

2 37
140 2559
27 498
32 593

4.0
0.04
0.36

. 41.7
42.1

D

-+-

0.95

0.950
1568 3400 3505

0.950
1568 3400 3505
Yes

76
1.00 1.00 1.00

30
6036
137.2

600 1380
0.92 0.92
652 1500
652 1500
Prot

3

70
0.92

76
76

Perm
4

4
20.0 20.0 20.0
32.0 22.0. 46.0
36% 24% 51%
28.5 18.5 42.5

3.0 3.0 3.0
0.5. 0.5 0.5
Lag Lead Lag
Yes Yes Yes
5.0 5.0 5.0

11.0 11.0 11.0
0 0 0

28.0 18.0 42.0
0.31 0.20 0.47
0.14 0.96 0.92

0.0 35.6 22.4
5.8 55.4 27.3

A E C
32.7

C
1242

79
5556
1081
1288

16 646
2 39

140 2696
27 525
32 625

2030Dliv

"'-

4.0

0.950
1568 1752' 3505

0.950
1568 1752 3505 1568
Yes Yes
217 355
1.00 1.00 1.00 1.00

30
4461
101.4

280
0.92
304
304

AM

'.

10f6

3/11/2004

+ .I

4,0

0.95

0.950
1568 1752 3505. 1568

0.414
764 3505 1568

Yes
129

1.00 1.00' 1.00
30

4307
97.9
670

0.92
728
728

430 280
0.92 0.92
467 304
467 304

Perm pm+pt
1

2 6 .

20.0' 8.0
23.0 13.0
26% 14%
19.5 9.5
3.0 3.0
0.5 0.5
Lag Lead
Yes Yes
5.0

11.0
0

19.0
0.21
0.76

7.4
10.8

B

200
0.92
217
217

Perm

90
0.92

98
98

Prot
5 28

8
20.0 8.0 20.0
46.0 10.0 23.0
51% 11% 26%
42.5 6.5 19.5

3.0 3.0 3.0
0.5 0.5 0.5

Lag Lead Lag
Yes Yes Yes
5.0 5.0

11.0 11.0
0 0

42.0 6.0 19.0
0.47 0.07 0.21
0.26 0.84 0.41

0.0 41.5 30.6
2.1 77.2 31.0

A E C
25.3

C
234 122

13 17
895 1158
174 225
207 268

21
10

672
131
156

107
5

359
70
83

130
0.92
141
141

Perm
6

6
20.0 20.0
26.0 26.0
29% 29%
22.5 22.5

3.0 3.0
0.5 0.5
Lag Lag
Yes Yes
5.0 5.0

11.0 11.0
0 0

31.0 22.0 22.0
0.34 0.24 0.24
0.84 0.85 0.29
23.532.4 2.2
35.8 36.7 6.6

D D A
32.9

C
233 624

13 31
890 2164
173 421
206 501

26
5

327
64
76

Synchro 5 Report
Page 1
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FRIENDSHIP RD / SR 13 2030 f)HV AM 20f6

,

Lanes, Volumes, Timings
3: Friendship Rd/Holiday Rd & SR 13

/' -+ ......

3111/2004

~,
+- , "'\ t /"" '. + ./

Area Type:
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum vie Ratio: 0.96
Intersection Signal Delay: 32.5 Intersection LOS: C
Intersection Capacity Utilization85.4% ICU Level of Service D
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Other

Splits and Phases: 3: Friendship Rd/Holiday Rd & SR 13

'. 01 n02 I ~ 03

Baseline Synchro 5 Report
Page2

GEORGILVL7-AA51

Dilemma Vehicles (#) 0 0 0 0 0 0 0 0 0 0 ,0 0

Queue Length 50th (ft) 15 291 0 190 402 0 56 78 52 133 208 5

Queue Length 95th (ft) 34 #416 30 #299 #563 36 #147 118 #181 #267 #301 51

Internal Link Dist (ft) 3264 5956 4381 4227

50th Up Block Time (%)
95th Up Block Tfme (%)
Turn Bay Length (ft) 325 300 325 300 250 250 250 250

50th Bay Block Time % 14%

95th Bay Block Time % 20% 25% 10% 15%

Queuing Penalty (veh) 5 125 18 22



FRIENDSmp lID / SR 13 .2030.j)Hv AM 30f6

. Volume
3: Friendship Rd/Holiday Rd & SR 13 .

~ -+ "'\0

3/11/2004 '

£'
4- -\.. ~ t /'" \. ~ 4'

Baseline Syrichro 5 Report
Page1

GEORGILVL7-AA51

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
0 0 0 0 0 0 0 0 0 . 0 0 O.

0% 0%
98 304 467 304 728 141
98 304 467 304 728 141



FiUENDsmPRDI SR13 ...",>, .' ,,~,,-"..

20~O])HV AM 40f6

. Timings
3: Friendship Rd/Holiday Rd &SR 13

~

3/12/2004

...... . f'
4- ~ ~ t ~ '. ! ."/

LaneConfigurations" tt 'f' " tt 'f'..' tt . 'f' , tt 'f'
RIi'm"-.ii1J!f1~ti:4illt~'-1t1t1fl_'IIJD;lJ1I[Gfl:41ft~~A'tl_._I.8'-.tll
TurnType Prot Perm Prot Perm Prot Perm pm+pt . Perm
iW§lilll~'b11t§lwMI~~ltltflllri~k11)~j*~1Iitirl"g~!~lil~i~Illii}~~IIW~i'JJ,111II;i~~11~m~lj~111f:~~I~I\(~lf!:li~111~1~kllJjiDJI(~I~
PermittedPhases 4 . . 8 2 6 .

_lL~..t.\W'.W-'.1:"#'j1fl:_~"'~1IBD11IIf~~_W'iif_1m
MinimumInitial(s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
11IrtiJfi~J.JR~I'1.TIi~~IIi.%I'iljtfil~~IQ~fllal~'~~iI9&@~~~jlllllill.1i~~{I!ml~I~~llllilllli~J~'IltiU1i!'lIl~tlr~
Total Split (s) 8.0 32.0 32.0 22.0 46.0 46.0 10.0' 23.0 23.0 13.0 26.0 26.0
"'~f'K~~.~~~~~1~~I."~~~'Iifb'~JiP~~~~~~:!i~~~'1t~9fa;~1.~~~ ,}i!!I'!i!~~4'~~1l!~~~~IW~~;L..~~~~~~1W"~~~~~-~1':~~~--=..~~g
YellowTime (s) 3.0 3.0, 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
~_.1111.ltt~il~iif!111~1~lll~~1.!ltilllfl~lIiJrit'lJktI1I\1111~'I1¥I.'I'i}jI~IIi~~tlll'I~111
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag, Lag

.

~~~a""$( ~N;"tf~i~Ii1iji!~~~~~~k~~~~'i!~~~~~M.~~~'g'-#'~~w;;'~~ e""
~~m~~lI.~m~~~i!liE~~'E,~£~~~~~~~Bi~~
Recall Mode Max Max. Max Max Max Max Max Max Max Max Max Max
~~~~lfit~~1~~¥JIl~Ii.lt1«lii!!i~~'t'~~'t'i.4~.f~~t'.~~~.~18R~f3\B!i"~I9~~.-'~~I~,I;~u~fllli!lI:!\t!h~~""",e",f."d~'*""";{,~ii!i,!i,if",~~J\'!1.~.Mi:l1!i""f,,,,,,~~!\Wi!~'\""".!"~",J1j"."~!iIi""jh"':I!"",,,;Ii!i't,,~Ii~",,,,,,~~M"'.~"""'.'ii\\ilfii'\!;".I%('.,\\I!L""'i~~~~}%",,~!;"Uj,,~~!!!\b"iW,;,\~~~tI'J,l'!~""""B\"

Actuated g/C Ratio 0.04 0.31 0.31 0.20 0.47 0.47 0.07 0.21 0.21 0.34 0.24 0.24
r~~I.~~~..pr~~i!IIiJ~~~~~~~~~~~~~~~~~~~~~'~~-~~~~~"'~~.£~~~'fu",,-~~~r~~f~~~~~\'~~,,~m':'-£~
Uniform Delay, d1 41.7 30.00.0 35.6 22.4 0.0 41.5 30.6 7.4 23.5 32.4 2.2
JJi&1I..'I~11.1.!tl...~I.~i_ttl.IBI}lt~~~'B~t.~.j[.111f )~.
WS D D AE CAE C B D D A
~~~~~~~~~4f~~~~~~~~~1J}~~-~~4mt.~~~~fUi-.Ai.~~£'j~~'Wi~J!t~~~4&:~(~"",,%"f£'~~~~~~..~.ffi~~~;gj, ~~>~~~..x..~
Approach LOS DC'. C C.

6

Cycle Length: 90
~~~~~~~~~~~~~~f'i;~~~~«,,~~~~~~~~,~~~!L~~~~~'I'k:~~~",~%"'~J~~~~~~d"~
<?ffs~t: °JO%),.Rf)ference~ to p~aSt:l- 2_:t-!B!,St~r.! of~!f)e~__- . -. ,..' ", '.- - -'" _.-.
.i1I11{(.m1IttI111tl~1j1i1J~.ltfj~~tI~ttl.~i{f~l.i~'~il~1If'\~~J!tlf!lt~Ti.'t1l.\~~~11~~"ji~.{~x1lIi11~~~I~1
Control Typ~: Pretimed---~~~__~~r.tII"4~i"lil[~1lI
Intersection Signal Delay: 32.5. Intersection LOS: C. .

.rri1l1i_JllftlltlflIBItIIII~'11il.li1f'~~j,II1i1lilllli1:_.1III\1IIr'1I~111.~1I1Dig~..~'j{

1118
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FRIENDSHIP RD / SR 13

Intersection Capacity Utilization
3: Friendship Rd/Holiday Rd & SR 13

~ -+ "
"i"i
50

0.92

.,. ......-

;;
930

0.92

f'
70

0.92

"i"i ;+
600 1380
0.92 0.92

f'
200

0.92

-\.. "\

"i

90
0.92

;;
280

0.92

f'
430

0.92

"i

280
0.92

;;
670

0.92

f'
130

0.92

217 98
217 98
1.00 1.00
0.85 0.95
1615 1805

4.0 4.0
0.0 0.0

304 467
304 467

0.95 1.00
1.00 0.85

3618 1615
4,0 4.0
0.0 0.0

0.00
Yes
10.1 34.7
14.1 38.7

No

6.5
6.5

10.1
14.1

10.1
10.1
10.1
14.1

No No No
1900 1900 1900 1900 1900 1900 1900

4.0 4.0 4.0 4.0 4.0 4.0 4.0

102.5

6.5
10.5

304 728 141
304 728 141
1.00 0.95 1.00
0.95 1.00 0.85
1805 3618 1615

4.0 4.0 4.0
0.0 0.0 0.0

0.00
Yes'

20.2 24.2 10.5
24.2 28.2 14.5

No

20.2
20.2
24.2
28.2

24.2
24.2
24.2
28.2

Lane Configurations
Volume (vph)
Peak Hour Factor
Pedestrians
Ped Button
Pedestrian Timing (s)
Free Right
Ideal Flow 1900
Lost Time (s) 4.0
Refr Cycle Length (s) 120
Adjusted Volume (vph) 54 1011
Volume Combined (vph) 54 1011
Lane UtilizationFactor 0.97 0.95
Turning Factor (vph) 0.95 1.00
Saturated' Flow (vph) 3505 3618
MinimumGreen (s) 4.0 4.0
Ped IntfTime (s) 0.0 0.0
Pedestrian Frequency (%) 0.00.
Protected Option Allowed Yes
Reference Time (s) 1.9 33.5
AdjReference Time (s) 8.0 37.5
Permitted Option Allowed No
AdjSaturation A (vph)
Reference Time A (s)
AdjSaturation B (vph
Reference Time B (s)
Reference Time (s)
AdjReference Time (s)
SplitOption
Ref Time Combined(s) 1.9
Ref Time Seperate (s) 1.9
Reference Time (s) 33.5
AdjReference Time(s) 37.5

No
1900 1900 1900 1900

4.0 4.0 4.0 4.0

76 652 1500
76 652 1500

1.00 0.97 0.95
0.85 0.95 1.00
1615 3505 3618

4.0 4.0 4.0
0.0 0.0 0.0

0.00
Yes

5.7 22.3 49.8
9.7 26.3 53.8

No

33.5
33.5
33.5
37.5

22.3
22.3
49.8
53.8

49.8
49.8
49.8
53.8

16.2
20.2

Protected Option (s)
Permitted Option (s)
Split Option (s)
Minimum (s)

63.9
NA

91.3
63.9

38.7
. NA

42.3
38.7

11mm;~I~i~~.II1&.t~~lli'lj~llE!fftl'1Ij[~'~1Ifiltl~'~fIJltfi.!if~Il~~ltl.l~'II.I.},'~~r:.'i~..W-
Adj Reference Time (s) 9.7 \20.2 38.7 14.5
Cross Thru Ref Time(s) 28.2 14.1 37.5 53.8
Oncoming Left Ref Time (s) 26.3 8.0 24.2 10.5
Combined (s) 64.1 42.2 100.5 78.8

j;(1[fi[(~ijII~'mI.JI~I'~111\'ff~lli;I~~I~llriil~~1~~jfJ.~)~~ilri.11.fjll'ill41.1.11~~;~.!li~.II~II.1fill.tlfi:.j
Intersection Capacity Utilization 85.4% ICU Level of Service D
Reference Times and Phasing Options do not represent an optimized timingplan.

Baseline

GEORG ILVL7-AA51
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2030DHV PMFRIENDSHIP RD / SR 13 10f6

Lanes, Volumes, Timings
3: Friendship Rd/HolidayRd & SR 13 3/12/2004

/ .. -# -4- , t .;-...
Q-' D D- :: ",,' " D ,.

:: ,';',' :: .,% :; p'" m '" '" '"

Lane Configurations tt 7' tt 7' tt 7' tt 7'

Ideal Flow (vphpl) 1900 1900 1900 1900. 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 350 350 300 300 300 400 350 300

Storage Lanes 2 1 2 1 1 1 1 1

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Fit Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3400 3505 1568 3400 3505 1568 1752 3505 1568 1752 3505 1568
Fit Permitted 0.150 0.073 0.567 0.129

Satd. Flow (perm) 537 3505 1568 261 3505 1568 1046 3505 1568 238 3505 1568

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 86 304 39 54

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Link Speed (mph) 30 30 30 30

Link Distance (ft) 3344 6036 4461 4307

Travel Time (s) 76.0 137.2 101.4 97.9

Volume (vph) 130 1380 90 430 930 280 70 670 600 200 280 50
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0;92 0.92 0.92 0.92

Adj. Flow (vph) 141 1500 98 467 1011 304 76 728 652 217 304 54

Lane Group Flow (vph) 141 1500 98 467 1011 304 76 728 652 217 304 54

Turn Type pm+pt Perm pm+pt Perm pm+pt pm+ov pm+pt Perm
Protected Phases 7 4 3 8 5 2 3 1 6
Permitted Phases 4 4 8 8 2 2 6 6

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0

Total Split(s) 20.0 56.0 56.0 23.0 59.0 59.0 9.0 31.0 23.0 20.0 42.0 42.0

Total Split (%) 15% 43% 43% 18% 45% 45% 7% 24% 18% 15% 32% 32%

Maximum Green (s) 16.5 52.5 52.5 19.5 55.5 55.5 5.5 27.5 19.5 16.5 38.5 38.5

Yellow Time(s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lead/Lag Lead Lag. Lag Lead Lag Lag Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Walk Time (s) 5.0" 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5;0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 68.0 52.0 52.0 74.0 55.0 55.0 32.0 27.0 50.1 47.1 38.0 38.0

Actuated g/C Ratio 0.52 0.40 0.40 0.57 0.42 0.42 0.25 0.21 0.39 0.36 0.29 0.29
v/c Ratio 0.22 1.07 0.14 0.77 0.68 0.36 0.27 1.00 1.04 0.80 0.30 0.11

Uniform Delay, d1 12.4 39.0 2.9. 31.8 30.4 0.0 28.6 51.5 37.5 30.2 35.6 0.0

Delay 12.5 76.0 6.5 32.6 30.8 2.6 30.2 75.5 73.7 41.0 35.9 8.7
LOS B E A C C A C E E D D A
Approach Delay 66.9 26.4 72.3 35.3

Approach LOS E C E D

Stops (vph) 59 1601 18 300 734 25 56 722 637 151 213 9

Fuel Used(gal) 4 66 3 25 54 13 3 38 33 9 13 2

CO Emmisions (g/hr) 283 4626 179 1730 3750 941 222 2627 2334 645 883 127

NOx Emmisions (g/hr) 55 900 35 337 730 183 43 511 454 125 172 25
VOC Emmisions (g/hr) 66 1072 42 401 869 218 51 609 541 149 205 29

Baseline Synchro 5 Report
Page 1

GEORGILVL7-AA51



, Lanes, Volumes, Timings
3: Friendship Rd/Holiday Rd &SR 13

",J -+ ,.

FRIENDSIDP -lID / SJl13 2030 DHV PM . 20f6

3/12/2004

~ of- "- I'"

DiJemmaVehicles (#)
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
50th Up Block Time (%)
95th Up Block Time (%)
Turn Bay Length (ft)
50th Bay Block Time %
95th Bay Block Time %
Queuing Penalty (veh) .-
Area Type:
Cycle Length: 130
Actuated Cycle Length: 130
OffsE!t:0 (0%), Referenced to phase 2:NBTL, Start of Green
Natural Cycle:.130 .

Control Type: Pretimed
Maximum vie Ratio: 1.07
Intersection Signal Delay: 52.1 Intersection LOS: D
Intersection Capacity Utilization 103.9% ICU Level of Service F
- Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles. .

t \.. ~ ./"\

0 0
25 -736
41 #876

3264

0
0

54

0
0

32

0 0 000
42 -325 -572 133 104
79 #462 #811 #256 145

4381 4227

0
6

42

0 0
143 358
205 435

5956

350 350 300 300 300
34%
41%

52

7%
32%
. 14

400
20%
44%
117

350 300
11%
19%

70

Splits and Phases: 3: Friendship Rd/Holiday Rd & SR 13 .

~ .

+-~..-"\1IJ~ ",6 . ..,J- 07 08.

Baseline

GEORGILVL7-AA51

Synchro 5 Report
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FRIENDSHIP .Jll;>/ SR 13 2030DHV PM 30f6

, Volume

3: Friendship Rd/Holiday Rd & SR 13

;. -+ -#" +- " "\

_1;$)~"'IIIIIJJiIIII;_1JlI.i .- ..Lllr~.w
130 1380 . 90 430 930 280 70 670

3/12/2004

t I'" ~ + .4f'.-
Volume (vph)
Conti. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
HeavyVehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 141 1500 98 467 1011 304 76 728 652
Lane Group Flow (vph) 141 1500 98 467 1011 304 76 728 652

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92, 0.92 0.92 0.92
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
000000000000

217
217

0%
304
304

54
54

Baseline Synchro 5 Report
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FJUENDSHIPRD / SR 13

Timings'
3: Friendship Rd/Holiday Rd & SR 13

/' -# +- "\
t\i'7::"~"'"...,~'1~_('[.JfrIIll~~I_\l__it1
Lane Configurations "i"i +.,. fI "i"i .,.+ fI "i
Volume (vph) 130 1380 90 430 930 280 70
Turn Type pm+pt P~rm pm+pt Perm pm+pt
Protected Phases 7 4 3 8 5
Permitted Phases 4 4 8 8 2
Detector Phases 7 4 4 3 8 8 5
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 20.0 56.0 56.0 23.0 59.0 59.0 9.0
Total Split (%) 15% 43% 43% 18% 45% 45% 7%
Yellow Time (s) '. 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
LeadlLag Lead Lag Lag Lead. Lag' Lag Lead
Lead-Lag Optimize? Yes Yes' Yes Yes Yes Yes Yes
Recall Mode Max' . Max Max Max Max Max Max
Act Effct Green (s) 68.0 52.0 52.0 74.0 55.0 55.0 32.0
Actuated glC Ratio 0.52 0040 0040 0.57 0.42 0.42 0.25
vlc Ratio 0.22 1.07 0.14 0.77 0.68 0.36 0.27
Uniform Delay,d1 12.4 39.0 2.9 31.8 3004 0.0 28.6
Delay 12.5 76.0 6.5 32.6 30.8 2.6 30.2
LOS B E A C C A C
Approach Delay 66.9 2604
Approach LOS E C

~~~~~~
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Green
Natural Cycle: 130
Control Type: Pretimed
Maximum vlc Ratio: 1.07
Intersection Signal Delay: 52.1
Intersection Capacity Utilization 103.9%

/'"
'iij!I!Dm,,~r~~~."~ri'i5~~4~Hr:~~..w~~i,,"..Ia~Ji~jJ&.~.J~.Ji

++ fI "i .,.+ fI
670 600 200 280 50

pm+ov pm+pt Perm
231 6

2 6
2 3 1

4.0 4.0 4.0
20.0 20.0 20.0
31.0 23.0 20.0
24% 18% 15%

3.0 3.0 3.0
0.5 0.5 0.5
Lag Lead Lead
Yes Yes Yes
Max Max Max
27.0 50.1 47.1
0.21 0.39 0.36
1.00 1.04 0.80
51.5 37.5 30.2
75.5 73.7 41.0

E E D
72.3

E

. .

203ft DRV

t

PM 40f6

3/12/2004

\.. -I+

6
6 6

4.0 4.0
20.0 20.0
42.0 42.0
32% 32%

3.0 3.0
0.5 0.5
Lag Lag
Yes Yes
Max Max
38.0 38.0
0.29 0.29
0.30 0.11
35.6 0.0
35.9 8.7

D A
35.3

D

Intersection LOS: D
ICU Level of Service F

Splits and Phases: 3: Friendship Rd/Holiday Rd & SR 13

~ .
~.3 .-~

.

"

"\ 1;1 + 1;16 / 1;17 1;18

Baseline

GEORGILVL7-AA51

Synchro 5 Report
Page 1



Intersection Capacity Utilization
3: Friendship Rd/Holiday Rd & SR 13

.,,}- --+ ...

FRIENI>Smp RD / SR 13

#"
<II- " "\.

2'O30DHV PM 50f6

3/12/2004

t ~ + ~~

"i"i tt
130 1380

0.92 0.92

Lane Configurations
Volume (vph)
Peak Hour Factor
Pedestrians
Ped Button
Pedestrian Timing (5)
Free Right
Ideal Flow 1900
Lost Time (5) 4.0
Refr Cycle Length (5) 120
Adjusted Volume (vph) 141 1500
Volume Combined (vph) 141 1500
Lane UtilizationFactor 0.97 0.95
Turning Factor (vph) 0.95 1.00
Saturated Flow (vph) 3505 3618
Minimum Green (5) 4;0 4.0
Ped Intf Time (5) 0.0 0.0
Pedestrian Frequency (%) 0.00
Protected Option Allowed Yes
Reference Time (5) 4.8 49.8
Adj Reference Time (5) 8.8 53.8
Permitted Option Allowed No
Adj Saturation A (vph) .

Reference Time A (5)
Adj Saturation B (vph
Reference Time B (5)
Reference Time (5)
Adj Reference Time (5)
Split Option
Ref Time Combined (5)
Ref Time Seperate (5)
Reference Time (5)
Adj Reference Time (5)

,
90

0.92

. No No No No
1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

4.8 49.8
4.8' 49.8

49.8 49.8
53.8 53.8

98 4EF 1011
98 467 1011

1.00 0.97 0.95
0.85 0.95 1.00
1615 3505 3618

4.0 4.0 4.0
0.0 0.0 0.0

0.00
Yes

7.3 16.0 33.5
11..3 20.0 37.5

No

304 76 728
304 76 728
1.00 1.00 0.95
0.85 0.95 1.00
1615 1805 3618

4.0 4.0 4.0
0.0 0.0 0.0

0.00
Yes

22.6 5.1 24.2
26.6 9.1 28.2

No

652 217 304 54
652 217 304 54
1.00 1.00 0.95 1.00
0.85 0.95 1.00 0.85
1615 1805 3618 1615

4.0 4.0 4.0 4~0
0.0 0.0 0.0 0.0

0.00
Yes

48.5 14.5 10.1
52.5 18.5 14.1

No

4.0
8.0

120.4

Intersection Capacity Utilization 103.9% ICU Level of Service
Reference Times and Phasing Options do not represent an optimized timing plan.

F

Baseline

GEORGILVL7-AA51

Synchro 5 Report
Page 1

16.0 33.5 5.1 24.2 14.5 10.1
16.0 33.5 5.1 24.2 14.5 10.1
33.5 33.5 24.2 24.2 14.5 14.5
37.5 37.5 28.2 28.2 18.5 18.5
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145 115
0:92 0.92
3% 3%
158125
158 125

Perrn pm+pt
5

8 2
20.0 8.0
25.0 8.0
38% 12%
21.0 4;0

3.5 3.5
0.5 0.5
Lag Lead
Yes Yes
5.0

11.0 '
0

21.0
0.32
0.26

0.0
3.4

A

. Lanes, Volumes, Timings
3: Friendship Rd/Holiday Rd & McEver Road

.)- -+ .. """ 4- '- "\

2030 DHV AM 10[6

3/16/2004

'-. ~

!i!i~~I~ii'i'~mlm?Fij,~1@,~~!iR,!!M!.~,j\j;,~

~ ++ ."

1900, 1900,1900
200 200

1
4.0 4.0 4.0
15

1.00 0.95 1.00
0:850

t
J!~(iil4i'lViB,'8I~r(i!8.IiI_al_;cI'I1t.illl.i!il~:ttl.ff~l,.~_~1i~~I
LaneConfigurations ~~, +t ." ~~ t; ." ~ tt ."

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900, 1900 1900
Storage Length (ft), 200 200 250 250 200 200
Storage Lanes 2 1 '2 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Turning Speed (mph) 15 9 15 915 ,9
Lane Uti!. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.8500.850
Fit Protected 0.950 0.950 0.950

Satd. Flow (prot) 3400 3505 1568 3400 3505 1568 1752, 35051568
Fit Permitted 0.250" 0.300 0.285
Satd. Flow (perm) 895 3505 1568 1074 3505 1568 526 3505 1568
Right Turn onRed Yes, Yes Yes
Satd. Flow (RTOR) 179 158, 305,
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (rnph) 30 30
Link Distance (ft) 3344 6036
Travel Time (s) , 76.0 137.2

Volume (vph) 65 425 165 650 775
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3%3% 3% 3% 3%
Adj. Flow (vph) 71 462 179 707 842
Lane Group Flow (vph) 71 462 179 707 842
Turn Type ' 'pm+pt Perm pm+pt
Protected Phases 7 4 3
Permitted Phases 4 4 8
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0
Total Split (s) 8.0 20.0 20.0 13.0 25.0
Total Split (%) 12% 31% 31% 20%, 38%
Maximum Green (s) 4.0 16.0 16:0 9.0 21.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0~5 0.5 0.,5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag

'Lead-Lag Optimize? Yes Yes Yes Yes Yes
Walk Time ($) 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) '0 0 0
Act EffctGreen (s) 20.0 16.0 16.0 29.0 21.0
Actuated g/C Ratio 0.31 0.25 0.25 0.45 0.32
v/c Ratio 0.17 0.54 0.34 0.88 0.74
Uniform Delay, d1 10.8 21.3 0.0 12.6 19.6

\ Delay 11.0 21.6 4.0 21.5 20.0
LOS B C A C C
Approach Delay 16.1 19.1
Approach LOS B B
Stops (vph) 42 352 31 461 658
Fuel Used(gal) 2 15 5 36 43
CO Emmisions (g/hr) 145 1041 322 2515 3024
NOx Emmisions (g/hr) , 28 203 63 489 588

I'" ..I

0.950
1752'3505 ,1568

0.515 ,

950 . 3505,,' ,156~
Yes

"',"'"" Z51
1.00 1.00 1.00

4307

8

FRmNDSHIPRD / McEVERRD

20.0 20.0
2.LCh 21l0
32% 32%
17.0 17.0
3.5 3.5
0.5 0;5
Lag Lag
Yes Yes
5.0 5.0

11.011 ;0
0 0

17.0 17;0
0.26 0.26
0.26 0.51
19.0 1.2
19.2 3.8

B A
10.8

B
162

9
635
124

, 27.0
0.42
0.78
14.1
21:0

C

47 256
10 14

664 1000
129 195

640
0!9~.;

3%
696
696

290
.:o:~Z

3%
315
315

, .Petm
6

4461
67;6,' '

215 300 345
0.92 0.92;';0.13,2'

3% 3% 3%
234 326' " , 375
234, 326 375

. ,Perm'prTi+pl
2 1

:;6
8.0 20.0 20.0

, tEo" ,'.','24:0",' '~4,;Ci
17% 37% 37%

',.7.0' 20.0(20.0
3.5 3.5 3.5'
0.5 ,0.5 '0.5

Lead Lag Lag
Yes' Yes' ',' Yes

5.0 5.0
11.0 " , 11.0

0 0
20.0 20:0
0.31 0.31
0.65 0.48
19.4 3.3
19.8 4.9

B A
16.7

B
526
27

1888
367

64
9

643
125

Baseline

GEORGILVL7-M51

21.0
0.32
0.51
11.8
13.2

B

27
7

494
96

80
5

324
63
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FRIENDSHIP RD / McEVER RD

Lanes, Volumes, Timings
3: Friendship Rd/Holiday Rd & McEver Road

.J' -+ '"

2030 DHV AM 20f6

3/16/2004

--- '- ~ t I" '. + 4'
~~¥e;;~~m_~

438' '" '149

49 0
123'18
17774

"4227

1';;"""""'1'I!"-"'!a1\11i\,W'~!\j~~~~_1;'i:~~"ffii1'i~~:f~;W""""~~~""';:m'~"1'~'iI~lm1~i:\\)""r""".'~'~~i~(Nilr'~" """"IiiB1i1ii '1i~ ,""':rs:i:iifili!i\W~"i\:,r"l1m\\I!ir "TG!1~'~]!~§'tiI;~~J,,1!I!:~@.~~~:,'';,R~I;"?'!~li~1i!lftW~~~~ii~~.IiN!i~~~Yii..;;'t'.,..:;~~:Ui" ~"J§!l~~,'~I'!1,~-$;J!I~",
VOC Emmisions (g/hr) 34 241 75 583 701 115 75' 147 154'232
Dilemma Vehicles{#) 0 0 0 0 0 0 0 17 0 0
Queue Length 50th (ft) 7 83 0 95 154 0 29 38" 0 103
Queue Length 95th (ft)17 126 42 #172 216 3459 65 58 #212
Internal Link Dist (ft) 3264 5956 4381,
50th Up Block Time (%)
95th Up Block Time (%)
Turn Bay Length (ft)
50th Bay Block Time %
95th Bay Block Time %
Queuing"PenaltY(veh)

200 200 250 250 200 200 200 200,

Area Type:
Cycle Length: 65
ActuatedCycl~ Length: 65
Offset: 0-(0%), Referencedto phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65 '

Control Type: Pretimed
Maximi..ifnVlcRatio: 0.88
Intersection Signal Delay: 16.6 , Intersection LOS: B
Intersection,CapacitYUtilization 73.5%' ICU Level of SerVice C
# 95th percentile volume exceedscaPCicity,queue may be longer.

Queue shown is maximum after two cycles. ,'-,' " , '

Splits and Phases: 3: Friendship Rd/Holiday Rd & McEver Road

'. ~1 Rw ~2 I" ~3

Baseline Synchro 5 Report
Page 2
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FRIENDSHIP RD / McEVERRD 2030 DRV AM 30f6

, Volume

3: Friendship Rd/Holiday Rd &' McEver Road

--" -+ .. #"

3/16/2004

+- "- "\ t I" '. ~ ./
~."'I;i«mft fS~.tl.l'.g~"I.'IL~.I.~I,\.I1~llIIll_ljla.~.I:~;~:;]~It..1
Volume (vph) 65 425 165 650 775 145 115 215 300 345 640 290
Confl. Peds. (#/hr)
Conti..Bikes (#/hr)
Peak Hour Factor
GroWthFactor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph) ,

Lane Group Flow (vph)

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92.. 0.92 0.92. 0.92 0.92
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

3% 3% 3% 3% 3% 3% 3%3% 3% 3% 3% 3%
boo 0 0 0 0 0 0 0 0 0

71
71

0%
462
462

179
179

707
707

0%
842
842

158
158

0%
125 234.'.. .326
125 234 326

0%
375 :, 696.'~l5
375 696 315

Baseline Synchro 5 Report
Page 1
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FRIENDSHIP Ri>I McEvER Rfi

Timings
1.£riendship Rd/Holiday Rd & McEver Road

; -+ ,~ ...- '- "'

," "
2030 DHV AM 40f6

3/16/2004

t ~ -fI'I" '.
Lane Configurations
Volume (vph)
Turn Type
Protected Phases
Perm itted Phases

, DetectorPhases
Minimum Initial (5)
Minimum Split (5)
Total, Split (s)
Total Split (%)
Yellow Time (5)
All-Red Time(s)
Lead/Lag
Lead-Lag Optimize?

, Recall Mode
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio', ,"
Uniform Delay, d1
Delay
LOS, ,

Approach Delay
Approach LOS

"""

'i'i
65

pm+pt
7
4
7

4.0
8.0
8.0

12%
3.5
0.5

Lead
Yes
Max
20;0
0.31
0.17 "

10.8
11.0

B

++
425

4
4.0

20.0
20;0
31%

3.5
0.5
Lag
Yes
Max
16;0
0.25
0.54
21.3
21.6

C
16.1

B

4

'(I "i'i
165 650

Perm pm+pt
3

4 8
4 3

4.0 4.0
20.0 8.0
20.0 13.0
31%20%

3.5 3.5
,0.5 0.5
Lag Lead
Yes: Yes
Max Max
16.0 '29.0
0.25 0.45
0.34 0.88

0.0 12.6
'4:0 21.5

A C

++
775

8
4.0

20.0
25.0
38%

3.5
, ,0.5,

Lag
Yes
Max
21.0,
0.32

','0.74
19.6
20:0

C
19:1

B

8

'(I 'i
145 115

Perm pm+pt
5

8 2
8 5

4.0 4.0
20.0 8.0
25.0 8.0
38% 12%

3.5 3.5
0.5, 0.5
Lag Lead
Yes .Yes,
Max, Max
21:0'21;0'
0.32 0.32
0:26 0.51

0.0 11.8
3.4 13.2

A B

++ '(I "i
215 300345

Perm pm+pt
2- ','1 '6'

2 6 6
2 ' ," 2 , ' ,1 ' 6' ,,6

4.0 4.0 4.0 4.0 4.0
20.020.0RO,:,20.0 ' ,'20J)
21.0 ' 21.0 ,11.0 24.0 24.0
32%'32%:'17%>'37%S7,I*I

3.5 3.5 3.5 3.5 3.5
, 0.5);:i:'O.;!XJ:;.:Q:q:(':::jO.f5'::~"(f§

Lag Lag Lead Lag Lag
Yes ',' ' Yes;':Yes,'-Yes,'Yes

Max Max Max Max Max
17.:0'17,:b'Q it:O',i,20.0,':,;20:0
0.26 0.26 0.42 0.31 0.31

,'0.26 ".',:O.'Sf,:/::,Q)7f3,';'""0:65/<'014,8
19.0 1.2 14.1 19.4 3.3
19.2 3;f31!;'2f!Q','19:8"'4'i~

B A C B A

++ '(I
640 290

Perm

B B

Cycle Length: 65
Actuated'Cycle Length: 65 ,

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65 "

Control Type: Pretimed
Maximum vlc Ratio: 0.88
Intersection Signal Delay: 16.6
Intersection Capacity Utilization 73.5%

Intersection LOS: B
ICU Level of Service 'C

Splits and Phases: 3: Friendship Rd/HolidayRd &McEver Road

'. m1 Ft~ m2 ' I ~, m3

~\*" m6

Baseline

GEORGILVL7-AA51

Synchro 5 Report
Page 1



-I

~~1~1Jit(d1.fl.'!_t.II.lgii~eil~..I"~~"\lII.fJm:i~.~lj~_fll-«ili!_iB:~§1
Lane Configurations 'i'i tt '(I 'i'i tt, '(I 'i tt '(I 'i tt '(I
Volume (vph) 65 425 165 650.' 775 145 115 215 30.0. 345 640.' 290.
Peak Hour Factor 0..92 0..92 0..92 0..92 0..92 0..92 0..92 0..92 0..92 0..92 0..92 0..92
Pedestrians '

Ped Button
Pedestrian Timing (s)
Free Right
Ideal' Flow 190.0.
LostTime (s) 4.0.
Refr Cycie Length (s)12a
Adjusted Volume (vph) 71 462
Volume combined (vph) 71 462
Lane Utilization Factor 0..97 0..95
Turning Factor (vph) , 0..95 ' Lbo

Saturated Flow (vph) 350.5 3618
Minimum Green(s) 4.0., 4.0.
Ped Intf Time (s)a.a 0..0.
PedestrianFrequency(%) '" "'" ',," 0.:0.0.'

Protected Option Allowed Yes
Reference Time (s) '2.415.3 13~3 24.2
Adj Reference Time (s) 8.0. 19.3 17.3 28.2
Permitted Option Allowed ' No
Adj Saturation A (vph)
Reference TimeA(s)
Adj Saturation B (vph
ReferenceTime B,(s)
Reference Time (s)
Adj Reference Time(s)
Split Option '

Ref Time Combined (s)
Ref Time Seperate (s)
Reference Time (s)
Adj Reference Time (s)

oIIf-

2030 DRV AM 50f6

3/16/20.0.4

'- t \.,

FRIENhs'HIP lID / McEVERRD

IntersectionCapacityUtilization
3: FriendshipRd/HolidayRd & McEverRoad

/' -+ -t: "' ~ +

No No No No
190.0. 190.0. 190.0.'190.0.190.0. 190.0. 190.0. 190.0.190.0.' 1900.< 19ap

4~a 4.0. 4.0. 4.0. 4.0. 4.0. 4.0. 4.0. 4.0. 4.0.

179 70.7 842 158
17970.7 842." 158

1.0.0. 0..97 0..95 1.0.0.
'0.85 '0..95 ","1.0.0., 0.:85
1615 350.5 3618 1615

4.0. ,'410.

0..0. 0..0. 0..0.

0..0.0.

Yes
27.9
31.9

No

11:7
15.7

125 234 326
125 ,",',234 326,'..

1.0.0. 0..95 1.0.0

0.,95 '1.0.0.0.85,
180.5 3618 1615

375 696 315
. 375 696,,; "",3,1q

1.0.0. 0..95 1.0.0.

D:9q}:r:()o ," '0.:85
180.5 3618 615

0.0 0..0

8.3
12.3

0..0. 0..0.

:,.moo.,
Yes

"'24.2..",24.9.23/1"23.41-
28.2 28.9 27.1 27.4

No, ,',("

2.4
2.4

15.3
19.3

15.3
15.3
15.3
19.3

24)2
24.2
27.9
31.9

27.9
27.9
27.9
31.9

8.3
8.3
8.3

12.3

24:9 ,'",'23A,'

24.9 23.1
,24:9:24;9
28,9 28.9

7.8

12.3

~llIirrl8._1ri.ltI;1~~I.~II.'\'l:Ir~.I.g.t:l1i1~li~.~~'i 1I...
Protected Option (s) 47.5 40..7 '
Permitted Option (s) NA NA
Split Option (s) 51.3 41.2
Minimum (s) 47.5 40..7

Adj Reference Time(s)
Cross Thru Ref Time (s)
Oncoming Left Ref Time (s)
Combined (s)

88.2

Intersection Capacity Utilization 73.5% ICU Level of Service
Reference Times and Phasing Options do not repfesent an optimized timing plan.

C

Baseline

GEORGILVL7-AA51
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lil11.~t'(ifllll"~1i~IJIiI\eff.~II \I::~~~If~II'~.~!Ir._l(~!ft(1j1lJ.11r4~1iIII.
Lane Configurations "i"i tt r' "i"i tt r' "i tt r' "i tt r'
Ideal Flow (vphpl) 1900 1900 19001900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 250 250 200 200 200 200
Storage Lanes 2 1 2 1 1 11
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Turning Speed (mph) 15 9 15 9 15 ,9, 15
Lane UtiLFactor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00
Frt 0.850 0.850 q.850
Fit Protected 0.950 0.950 0.950
Satd. Flow (prot) 3400 3505 1568 3400 3505 1568 1752 35051568

, Fit Permitted 0.375 0.222, 0.563
Satd. Flow (perm) 1342 3505 1568 794 3505 1568 1039 3505 1568 '

Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 125 221 231
Headway Factor 1.00 1.00 I 1.00 1.00 1.00 1.001.00 1.00 1.00 1.00
Link Speed (mph) 30 30 45
Link Distance (ft) 3344 6036 4461
Travel Time (s) 76.0137.2 67.6
Volume (vph) 290 775 115 300 425 345 165 640
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.920.92
Heavy Vehicles (%) 3% 3% 3% 3%3% 3% 3% 3%
Adj; Flow (vph) ,315 842 125 326 462 375 179 696
Lane Group Flow (vph) 315 842 125 326 462 375 179 696
TurnType ' pm+pt Perm pm+pt Perm pm+pt
ProtectedPhases 7 4 3 8 5
Permitted Phases 4 4 8 8 ,2
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 8.0
Total Split(s) 8.0 22.0 22.0 8.0 22.0 22.0 10.0
TotaISplit(%) 11% 31% 31% 11% 31% 31% 14%
Maximum Green (s) 4.0 18.0 18.0 4.0 18.0 18.0 6.0
Yellow Time(s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5' 0.5 0.5 0.5 '0.5 0.5
LeadlLag Lead Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes YesVes Yes
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 22.0 18.0 18.0 22.0 18.0 18.0
Actuated glC Ratio 0.31 0.26 0.26 0.31 0.26 0.26
v/c Ratio 0.58 0.93 0.25 0.82 0.51 0.66
Uniform Delay, d1 15.8 25.4 0.0 16.3 22.2 9.0
Delay 16.8 37.5 4.8 26.4 22.6 10.0
LOS B D A G C B
Approach Delay 29.2 19.6
Approach LOS C B
Stops (vph) 216 778 24 236 349 161
Fuel Used(gal) 10 30 3 17 24 18
CO Emmisions (g/hr) 681 2126 227 1191 1669 1246
NOx Emmisions (g/hr) 133 414 44 232 325 242

~ FRIENDSHIP lID / McEVER RD
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1
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VOC Emmisions (g/hr)
Dilemma Vehicles (#)
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
50th Up Block Time (%)

, 95th UpBlockTime(%)'
Turn Bay Length (ft)
50th Bay Block Time %
95th Bay Block Time %
Queuing Penalt{(veh)

1~lIfi1.~m'~~~
Area Type: ","'." Other
Cycle Length: 70
Actuated Cycle Length: 70 .

Offset: 0 (0%), Referenced to phase2:NBTL and 6:SBTL, Start of Green
Natu'ralCycle: 70 . ,. " "

Control Type: Pretimed
Maximum vlc Ratio: 0~93 '

Intersection Signal Delay: 21.6 Intersection LOS: C
Intersection Capacity Utilization85.8% ' ICU Level of Service D '

# ' 95th percentile volume exceeds capacity, queue may be longer.
QueueshoWnis'maximumaftertvlfocycles. " ',.,: :5 ,'" .'

...... . +- '" "'

FRIENDSHIPRD / McEvER lID
," Lanes, Volumes, Timings

, 3: FriendshipRd/HolidayRd & McEverRoad
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200 200 250 250 200
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4> Volume
3: FriendshipRd/HolidayRd & McEver Road

/' -+ .,. .f,
4- .......

FRIENDSHIPRD / McEVER RD

"'\

~ftf~l~i~i:~"""'1[I11~~~f~~lr.~IIR._.~1'11!._11.I.il1i1lI~~tllI.I_D:;:~---~:.
Volume (vph) 290 775 115 300 425 345 165 640 650 145 215 65
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor

HeaVy Vehicles (%)
Bus Blockages (#/hr)
Parking, (#/h~)
Mid-'Block Traffic (%)
Adj. Flow (vph)
Lane Group Flow (vph)

0.92 0.92 0.920.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92.. 0.92
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

3% 3% 3% 3% 3% 3% 3% 3%3% 3% 3%-3.%
0 0 000 0 000 000

0%
315 842
315- ,842

125
125

326
326

0%
462
462

375
375

179
179

0%
696 . 707
696 707

158
158

0%
234
234

71
71

Baseline Synchro 5 Report
Page 1

GEORGILVL7-M51

2030 DRV PM 30f6

3/16/2004

t \., + .,;



8

FRIENDsBi'P'IID IM~EVER RD

. Timings
3: Friendship Rd/Holiday Rd & McEverRoad

/- -+.. #'" '"+-. ~
R".,;,.:. ,.: _.~.~,
Lane Configurations ""
Volume (vph) 290
Turn Type pm+pt
Protected Phases 7
Permitted Phases 4
Detector Phases 7
Minimum Initial (s) 4.0
Minimum Split (s) 8.0
Total Split (s) 8.0
Total Split (%) 11%
Yellow Time (s) 3.5
All-Red Time (s) ,0.5 '
LeadlLag Lead
Lead~Lag'Optimize?' Yes
Recall Mode' Max
AcfEffct Green(s) 22:0
Actuated glC Ratio 0.31
vlc Ratio' '. '0.58
Uniform Delay, d1 15.8
beiay 16.8
LOS B,
ApproachDelay
Approach LOS

""""""""""'~

r' ,,++, r' ,"
345 165 640" 650 145

Perm pm+pt Perm pm+pt
5 2 : '1.' ,6

8 2 266
. 8 5 2,,', '1 6"'6
4.0 4.0 4.0 4.0 4.0 4.0 4.0

20:0 8.020.0 2().Q .8,:0.>,:20:0'20,0
22.0 10.0, 32.0 32.0 8.0 30.0 30.0
31% 14% ,;46o/~"4f3%':,f1%:,:': ;48%'-48%'

3.5 3.5 3.5 3.5 3.5 3.5 3.5
'0;5 ,:0:;5 '" ,"0;5" ,0.5:";'::':0 .$;(,'y:;;,tl-:5\';':;~iLO;$
Lag Lead ,Lag Lag Lead' Lag Lag
Yes Yes Yes"; ;Ye$;(',¥~s;'Yes'< ,'Y~s

, Max ,fv1ax M~x ,Ma~" M~x ,Max. , , M~~
18;0 ,,'34:0' 28:~r28:Q.;F?():Q;', ~2619,.<'~6JQ.
o~ o~ o~ o~ o~ o~ o~
0.66 '0;32/' 0:50:,..;:O:9~,t!\tt'5Q;-:":'Q:;~8,,;."O;~'i~:

9.0 9.2 15.7 13.2 9.4 14.8 0.0
10.0' '. ,,"9;Q>'?,16;O,';'>25.~>:::;1b;~:',,;: l5IO }'(l;:~:;'4 .

8 A 8 C 8 8
" ,:19.6

'8

++ r'
21565

Perm

++
775

4

r' "" +t'
115 300 425

Perm pm+pt
, ,3

4 8
4 4 .~ 8

4.0 4.0 4.0 4.0
20.0 "20.0 8.0 20.0
22.0 22.0 8.0 22.0
31% 31% .11% 31%

3.5 3.5 3.5 3.5
0.5 0.50.5' ,0;5
Lag Lag Lead Lag

"Yes" Yes' Yes> Yes'
Max Max Max Max
18.018.0 22.0:.18:0"
0.26 0.26 0.31 0.26
,0:930.25 0.82. 0.51/'
25.4 0.0 16.3 22.2
37.5, "4.8" 26:4 ".22,p

D A C C
'29.2 19.6

C 8 B

Cycle Length: 70
Actuated Cycle Length:7() " .'

Offset: 0 (0%), Referenced to phase .2:N8TL and 6:SBTL, Start of Green
, Natural Cycle:;70" " ",,' "

Control Type: Pretimed
Maximum v/cR-atio: 0.93
Intersection Signal Delay: 21.6
Intersection Capacity Utilization 85:8% '

Intersection LOS: C
,ICULeveLof SerViceD

3: Friendship Rd/Holiday Rd & McEver Road
.
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Lane Configurations 'i'i" '{I 'i"i " '{I 'i +, '{I 'i ++ '(I
Volume (vph) 290 775115 300 425 345 165 640 650145 215 '65
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Pedestrians
Ped Button
Pedestrian Timing (s)
Free Right
Ideal Flow 1900
LostTime (s) 4.0
Refr Cycle Length (s) 120
Adjusted Volume (vph) 315 842
Volume Combined (vph) 315 842
Lane UtilizationFactor 0.97 0.95
TurningFactor(vph) 0.95' 1.00
Saturated Flow(vph) 3505 3618
MinimumGreerf(s) '" 4.0' 4,0

Pe.d IntfTime (s) "",', 0.0, 0.0
Pedestrian Frequency (\Yo)"'", ' 0.00
Protected Option Allowed Yes
Reference Time(s) 10.8 27.9 9.3
AdjReferenceTime(s) 14.8 31.9 13.3
PermittedOptiobAliowed ,,' 'No'

Adj Saturation A(vph)
Reference Time A( s}
Adj Saturation B (vph
Reference Time 8(s)
Reference Time (s)
Adj Reference Time (s)
Split Option
RefTime'Corilbined (s)10.8
Ref Time Seperate (s) 10.8
Reference Time (s) , 27.9
AdjReference Time (s) 31.9

1f~4t1
Protected Option (s)
Permitted Option (s)
Split Option (s)
Minimum (s)

FRIENDSHIPRD / McEVERlID

,~ intersection Capacity Utilization -

l£.dendship Rd/Holiday Rd & McEver Road

;. "" -# +-

2030 DRV PM 50f6

3/16/2004

"- t \,. .I"\ ~ +

No No No
1900 1900 1900 1900 1900 1900 1900 1900 19001900,1900

4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

125 326 462
125 326,' 462

1.00 0.97 0.95
0.85 0.95,' 1:00
1615 3505 3618

4~0 4.0 4.0
0.0 0.0 0.0

0.00
Yes

11.2 ' 15.3
15.2 19.3

" No

375 179 696
375 179 ,.699
1.00 1.00 0.95

'0.85 0.95 1~00.
16151805 3618

4.0 4.0
0.0 0.0

707 158 234 71

1.00 1.00 0.95 1.00
" 0.85,'0.95"'1.00,.".,0;85

1615 1805 3618 1615
Ao' ',4:0 . 4.'Q,,'4jO
0.0 0.0 0.0 0.0

Yes
'27.9,"" 11.9
31.9 15.9

0.0
.0;00'
Yes
2301
27.1

',' <No

56.5 14.5 11.8 9.2
,",?,No;': ': ';

27.9
27.9
27,9
31.9

11.2 5.3
11.2 15.3
15.3Ie 15.3"
19.3 19.3

11.9, 23.1
11.9 23.1
23.1 23.1
27.1 27.1

10.5 7.8

14.5 14.5

47.1
NA

51.3
47.1

41.6
NA

41.6
41.6.-

Adj Reference Time (s)
Cross Thru Ref Time (s)
Oncoming Left Ref Time (s)
Combined (s)

88.7

Intersection Capacity Utilization 85.8% IGU Level of Service
Reference Times and Phasing Options do not represent an optimized timing plan.

D
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DEPARTMENT OF TRANSPORTATION
STATE OF GEORGIA

District One

PROJECT CONCEPT REPORT

Project Number: STP-2688(4)
County: Hall

P.I.Number: 170735

PROJECT LOCATIO

Recommendation for approval:

DATE -\\...\\.0 -eDOY

11-/t.:.-7oc<-(DATE

The concept as presented herein and submitted for approval is consistent with that which is
included in the Regional Transportation Improvement Program (RTP) and the State
Transportation Improvement Program (STIP).

g Administrator

le Transportation Financial Management Administrator

State Environmental/Location Engineer'

State Traffic Safety & Design Engineer

Project Review Engineer

State Bridge and Structural Design Engineer
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