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PLANNING, APPROVED CONCEPT AND BACKGROUND  

Project Justification Statement:   

The Sandy Springs Circle Streetscape Phase II project will incorporate infrastructure improvements to 
the existing pedestrian sidewalk and fill in the gaps to provide a continuous Americans with Disabilities 
Act (ADA) pedestrian path along Sandy Springs Circle between Hammond Drive, milepost 0.40 and 
Roswell Road (SR 9), milepost 1.14.  The improvements shall address new ADA compliant concrete 
sidewalks, new concrete curb and gutter, ADA compliant curb ramps, brick paver strips, street lighting, 
and street landscaping along both sides of the corridor.  This project is similar in scope and will connect 
to the Phase I project which is currently under construction.  This area is considered the downtown 
central business district for the City of Sandy Springs and in the future the City intends to relocate City 
Hall to recently purchased property along Sandy Springs Circle and make this area the city center.    The 
land use along this road is primarily commercial development with a mixture of residential development 
and churches which all generate pedestrian traffic.  These sidewalks will encourage pedestrians to travel 
along Sandy Springs Circle to access points on Metropolitan Atlanta Rapid Transit Authority (MARTA) bus 
routes on Roswell Road, as well as access local shopping districts and places of employment.   
 
The City of Sandy Springs needs this Livable Centers Initiative (LCI) project in order to continue to 
develop a pedestrian friendly environment for persons in the downtown or central business district.  
Currently this corridor is lacking sidewalk connectivity, uniformity, and ADA access including adequate 
crosswalks, therefore the need for this project is to provide pedestrian mobility and to provide a 
continuous ADA path for all pedestrians.  The sidewalk will accommodate existing and future pedestrian 
traffic and will create connectivity to the mixed-use development.  The proposed improvements do 
meet the Regional Transportation Program (RTP)/State Transportation Improvement Program (STIP).  
This project is Phase II of the proposed Sandy Springs Circle Streetscape project and will thus complete 
the full streetscape design along Sandy Springs Circle.  These enhancements will also connect to the 
proposed sidewalk project along Roswell Road (SR 9).   
 
 
Revision to the Project Justification Statement:   

On December 18, 2012, the Sandy Springs City Council adopted its master plan vision for the City’s 
downtown area called City Center which includes Sandy Springs Circle. The City Center Master Plan 
includes a walkable grid of streets; a mix of retail, dining and housing; and the addition of a network of 
green spaces. The plan also charts the future for a civic facility to house a multi-purpose city hall and 
performing arts venue.   
 
The Sandy Springs Circle Streetscape Phase II project will incorporate infrastructure improvements as 
outlined in the approved City Center master plan which will upgrade pedestrian access, provide a multi-
use path (on one side), and fill in the gaps to provide a continuous Americans with Disabilities Act (ADA) 
pedestrian path along each side Sandy Springs Circle between Hammond Drive, milepost 0.40 and Mt. 
Vernon Highway, milepost 0.72.   
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Existing conditions:  

Currently, Sandy Springs Circle is a four-lane facility with travel lane widths varying from 11-foot wide to 
12-foot wide.  The corridor contains 8” x 24” curb and gutter on both sides of the road with intermittent 
sections of concrete sidewalk.  The posted speed of Sandy Springs Circle is 35 mph.  The intersections of 
Sandy Springs Circle at Hammond Drive and Mt. Vernon Highway are both signalized.   
 
Description of the approved concept: 
 
This project is the construction of a 2-foot curb and gutter, a 2-foot brick paver/stamped concrete strip 
adjacent to Sandy Springs Circle, 9-foot wide concrete ADA compliant sidewalks and a 3-foot wide 
tree/utility strip to create a 16-foot shoulder.  Canopy street trees will be spaced 30 to 40 feet, and light 
fixtures with brick panels spaced 90 to 100 feet.  The project is located along Sandy Springs Circle from 
north of Hammond Drive (MP 0.40) to Roswell Road/SR 9 (MP 1.14) in the City of Sandy Springs. From 
Hammond Drive to Hilderbrand Drive, the proposed shoulder on the east side of Sandy Springs Circle 
will be constructed with 2-foot curb and gutter, 5-foot sidewalk, and 1-foot utility/tree strip to minimize 
impacts.  These proposed Phase II improvements will tie into the Phase I improvements from Cliftwood 
Drive to Hammond Drive along Sandy Springs Circle which is currently under construction.  The 
proposed typical section will provide a consistent streetscape that will conform to a 10 year old 
established zoning overlay standard.  Utility relocation, other than when a direct conflict exists, is not 
within the scope of work of this project.  The proposed sidewalks will be constructed to provide an ADA 
accessible path along both sides of the roadway.  The existing curb and gutter and drainage will be 
replaced.  The length of the proposed project along Sandy Springs Circle is approximately 0.74 miles.  
There are two local proposed intersection improvement projects along Sandy Springs Circle at Johnson 
Ferry Road and at Mount Vernon Highway.  The sidewalk improvements will tie into these intersection 
improvement projects which will include pedestrian crosswalks, ramps and pedestrian signals at these 
intersections.  Also the intersection of Sandy Springs Circle and Hammond Drive are included in the 
Sandy Springs Circle Phase I project therefore the proposed improvements associated with phase II 
project will tie into the sidewalk improvements at Hammond Drive currently being constructed in the 
phase I projects.  The existing properties along Sandy Springs Circle contain parking facilities therefore 
the need for on-street parking is not warranted. 
 
Federal Oversight:  FOS/PoDI  Exempt  State Funded  Other 
 
Projected Traffic as shown in the approved Concept Report: ADT 
 Open Year (2012):   21,545*  Design Year (2032):  26,290* 
 

*ADT shown for full section of Sandy Springs Circle between Hammond Drive and Roswell Road 
but ADT between Hammond and Mt. Vernon is significantly lower which is noted below in the 
updated traffic. 

 
Updated Traffic: ADT 
 Open Year (2018):   7,960   Design Year (2038):  8,800 
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Level of Service (LOS): 
 
Per the approved City Center Master Plan, Sandy Springs will be reduced from 4 lanes to 2 lanes with on-
street parking between Hammond Drive and Mt. Vernon. 
 
 

Table 1: Existing Intersection LOS 

 Existing Level of Service (delay in sec/veh) 
 AM Peak PM Peak 

Sandy Springs Circle at 
Hammond Drive C (30.0) D (36.1) 

Sandy Springs Circle at Mt 
Vernon Highway D (47.6) D (54.3) 

 

Table 2: No Build Intersection LOS 

 Existing Level of Service (delay in sec/veh) 
 Open Year 2018 Open Year 2038 

 AM Peak PM Peak AM Peak PM Peak 

Sandy Springs Circle at 
Hammond Drive C (31.1) D (38.3) C (31.7) D (39.7) 

Sandy Springs Circle at Mt 
Vernon Highway E (59.1) E (57.0) E (97.5) F (82.2) 

 

Table 3: Build Intersection LOS 

 Existing Level of Service (delay in sec/veh) 
 Open Year 2018 Open Year 2038 

 AM Peak PM Peak AM Peak PM Peak 

Sandy Springs Circle at 
Hammond Drive C (34.1) D (46.6) C (34.7) D (42.9) 

Sandy Springs Circle at Mt 
Vernon Highway D (41.6) E (59.9) D (45.2) E (78.7) 

 

 

Functional Classification (Mainline):   Urban Collector Street 
 
VE Study anticipated:    No   Yes    Completed – Date:     
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PROPOSED REVISIONS 

Approved Features: Proposed Features: 
Typical Section 
 
This project is the construction of a 2-foot curb 
and gutter, a 2-foot brick paver/stamped concrete 
strip adjacent to Sandy Springs Circle, 9-foot wide 
concrete ADA compliant sidewalks and a 3-foot 
wide tree/utility strip to create a 16-foot shoulder.  
Canopy street trees will be spaced 30 to 40 feet, 
and light fixtures with brick panels spaced 90 to 
100 feet.  From Hammond Drive to Hilderbrand 
Drive, the proposed shoulder on the east side of 
Sandy Springs Circle will be constructed with 2-
foot curb and gutter, 5-foot sidewalk, and 1-foot 
utility/tree strip to minimize impacts.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Project termini 
The project is located along Sandy Springs Circle 
from north of Hammond Drive (MP 0.40) to 
Roswell Road/SR 9 (MP 1.14) in the City of Sandy 
Springs.  

Typical Section 
 
This revised project on the west side of Sandy 
Springs Circle per the approved City Center Master 
Plan is the construction of a 2-foot curb and 
gutter, a 4-foot landscape strip adjacent to Sandy 
Springs Circle, 12-foot wide multi-purpose path, 6-
foot wide landscape/furniture zone, 6-foot wide 
concrete ADA compliant sidewalks and a 10-foot 
wide tree/utility strip to create a 44-foot shoulder.  
Canopy street trees will be spaced 30 to 40 feet, 
and light fixtures with brick panels spaced 90 to 
100 feet on both sides of the road.   
 
The proposed shoulder on the east side of Sandy 
Springs Circle per the approved City Center Master 
Plan will be constructed with 2-foot curb and 
gutter, 6-foot wide landscape strip, 10-foot 
sidewalk, and 2-foot utility/tree strip to minimize 
impacts.  Adjacent to the Heritage Green Park the 
typical section will contain a 2-foot wide curb and 
gutter, 2-foot wide paver strip, 8-foot wide 
sidewalk, and a 2-foot utility/tree strip to minimize 
impacts.  The existing four lane roadway (48-foot 
width) will be modified to provide one 11-foot 
wide travel lane in each direction, a 10-foot 
median/left turn lane, and an 8-foot wide parking 
lane in each direction for a total roadway width of 
48-feet matching the existing. 
 
Project termini 
The project is located along Sandy Springs Circle 
from north of Hammond Drive (MP 0.40) to Mt. 
Vernon Highway (MP 0.72) in the City of Sandy 
Springs.  
 

Reason(s) for change:   
The Sandy Springs City Council adopted a City Center Master Plan on December 18, 2012 and in January, 
2013, the City Council approved plans for Phase I Implementation.  The City Center Master Plan requires 
a revised typical section for the Sandy Springs Circle corridor.  The intent of the master plan is to 
1. Create a unique, vibrant, walkable City Center rich in amenities desired by the community, such as 

commercial retail, recreational and cultural facilities. 
2. Catalyze significant market-driven private investment in walkable, mixed-use redevelopment that 

introduces substantial new dining, amenity retail, and entertainment options. This will both achieve 
City Center development goals and strengthen the district’s ability to support Sandy Springs’ fiscal 

http://sandyspringscitycenter.com/wp-content/uploads/2012/12/2012-12-18_Sandy_Springs_City_Center_Master_Plan-Adopted.pdf
http://sandyspringscitycenter.com/wp-content/uploads/2013/01/2013-01-30_City_Center_Phase_I_Implementation_Plan_Documents.pdf
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goals. 
3. Create an appropriate setting for a new civic/cultural center than functions as a place of community 

activity and identity. 
4. Create a comprehensive infrastructure to support City Center, which would include: walkable 

streets, stormwater, traffic flow, transit services, bicycling facilities, parking, utilities and signage. 
5. Introduce a green space network that accommodates a variety of activities, draws activity from new 

development, and ties together city Center, Sandy Springs’ established neighborhoods and existing 
open spaces. 

Sandy Springs Circle is one element of the overall area included in the adopted master plan.  Due to 
funding and implementation schedule the original project limits were modified from Hammond Drive to 
Roswell Road/SR9 to Hammond Drive to Mt. Vernon Highway.  

 
Design Variances and/or Exceptions needed:  Anticipate design variance for median opening 
spacing  due to less than 660 feet minimum spacing. 
 
ENVIRONMENTAL AND PERMITS 
 

Potential environmental impacts of proposed revision:  No anticipated environmental effects.  Still 
maintaining minimal encroachment on the Heritage Green parcel as originally proposed.  The CE 
was previously approved therefore a re-evaluation will be required prior to Right-of-Way plan 
approval and not affect overall project schedule. 
 
Have proposed revisions been reviewed by environmental staff?  No   Yes 
 
Environmental responsibilities (Studies/Documents/Permits):  Sub-Consultant, Edwards Pitman, is 
responsible for performing the re-evaluation of the approved CE re-evaluation. 
 
Air Quality: 

Is the project located in a PM 2.5 Non-attainment area?   No   Yes 
Is the project located in an Ozone Non-attainment area?   No   Yes 
Is a Carbon Monoxide hotspot analysis required?   No   Yes 
 
The proposed project includes a road diet to convert an existing travel lane into on-street parking as 
well as the addition of sidewalk and multi-use trail therefore no additional pavement or travel lanes 
are proposed. 
 
Environmental Comments and Information:   

 
NEPA:  The approved CE will need to be reevaluated due to the revised typical section and 
project end points.   Heritage Green is a Section 4(f) resource located on land owned by the 
City of Sandy Springs.  The revised project would have a de minimis impact on Heritage 
Green.  Coordination with the City is on-going. 
 
Ecology:  No habitat for protected species was identified. 
 







SKETCH MAP 

Sandy Springs Circle Streetscape – Phase II 

City of Sandy Springs, Georgia 

 

 

BEGIN PROJECT 

SANDY SPRINGS CIRCLE 

(MP 0.40) 

END PROJECT 

SANDY SPRINGS CIRCLE 

(MP 0.72) 









http://www.dot.ga.gov/doingbusiness/Materials/Pages/asphaltcementindex.aspx
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Preliminary Utility Cost (Estimate) 

Date: 3/17/2015 

P.l. Number: 0010385 

County: Fulton County 

Project Description: Sandy Springs Circle Streetscape- Phase II 

Below is a preliminary utility cost estimate for each utility with facilities potentially located within the project 
limits on Sandy Springs Circle from Hammond Drive to Mt. Vernon Highway. 

Facility Owner Type of Relocation Non-Reimbursable Reimbursable 

Georgia Power Overhead to underground $400,000 

Georgia Power Transmission N/A 

Atlanta Gas Light Gas Main $50,000 

City of Atlanta Watershed Fire Hydrant, Water Meter $25,000 
Management Boxes, Valve Boxes 

Com cast Fiber $25,000 

AT&T Fiber $50,000 

Zayo N/A 

Verizon N/A 

City of Sandy Springs- traffic signal N/A 

TOTAL Non-reimbursable Cost $0 

TOTAL Reimbursable Cost $550,000 

Prepared By: 
Beth Ann Schwartz 
Michael Baker International 
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exhibit 19: long-term illustrative development scenario
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APPENDIX A  lonG-teRM illustRative plan

The long-term illustrative plan adds more detail south of Hammond to reflect developer interest in the area and 
incorporates an extensive pedestrian network of multipurpose paths and comfortable sidewalks to facilitate 
connections between areas.
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exhibit 21: proposed street section key diagram

APPENDIX B  pRoposed stReet seCtions

Grid network expansion as opportunity allows	—In	most	cases,	new	street	corridors	would	be	created	
as	part	of	mixed-use	redevelopment	on	large	sites	through	partnership	between	the	owner	and	the	City.	
Lines	indicate	recommended	street	section	type	based	on	existing	right	of	way	and	design	goals.	

Near term priority 
street section 
improvements	
Improving	traffic	flow	
and	walkability

HAMMOND	DRBloCK lenGtHs
Block	lengths	should	typically	
fall	within	a	range	of	about	 
200 to 500 feet, with any two 
adjacent	sides	adding	to	no	
more than 800 feet. 
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 MEMORANDUM 

 

TO: Beth Ann Schwartz, P.E.  

 

FROM: Kelly M. Cory, P.E., PTOE 

 Bill Ruhsam, P.E., PTOE 

 

SUBJECT: Sandy Springs Circle Streetscape Phase II  

 Revised Concept 

 

DATE: March 25, 2015 
 
 
This memo documents the brief analysis conducted by Michael Baker International 

(Baker) regarding the operational impacts of constructing the revised concept of the Sandy 

Springs Circle Streetscape Phase II project.  This revised concept proposes to construct 

sidewalks, a multi-use trail and on-street parking, which will reduce the number of travel 

lanes on Sandy Springs Circle between Hammond Drive and Mt Vernon Highway.    

Traffic Volumes & Signal Timing 

Georgia Department of Transportation approved traffic volumes from February 27, 2015 

were used in this analysis.  These are included in Appendix A. 

 

As the intersections of Sandy Springs Circle at Hammond Drive and at Mt Vernon 

Highway are part of coordinated signal systems on Hammond Drive and Mt Vernon, 

obtaining the existing signal timings for these intersections is essential to providing an 

accurate operational analysis.  A set of existing signal timings for the intersection of Sandy 

Springs Circle at Mt Vernon Highway had previously been obtained from the City of 

Sandy Springs in 2010.  However, no such data was available for the intersection of Sandy 

Springs Circle at Hammond Drive. 

 

To proceed with the analysis, the following assumptions were made regarding the existing 

signal timing at these intersections: 

 

 Sandy Springs Circle at Hammond Drive 
o 180 second cycle length in AM Peak Hour 
o 190 second cycle length in PM Peak Hour 
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o All Red of 2.0 seconds per phase 
o Yellow of 3.5 seconds per phase 
o Pedestrian walk time of 7.0 seconds per phase  
o Pedestrian clearance time calculated using 3.5 ft/sec walking speed 

 Sandy Springs Circle at Mt Vernon Highway 
o Existing signal timing matches that obtained in 2010 

 180 second cycle length in the AM Peak Hour 
 190 second cycle length in the PM Peak Hour 

Synchro Analysis 

Two northbound and three southbound lanes are currently provided on Sandy Springs 

Circle between Hammond Drive and Sandy Springs Place.  Between Sandy Springs Place 

and Mt Vernon Highway there are two lanes in the northbound and in two lanes the 

southbound direction of Sandy Springs.   

 

Using the above described geometry, traffic volumes and signal timing assumptions, 

Existing Conditions Synchro models were set up for the study area.  The resulting Existing 

Levels of Service (LOS) for each intersection, for each peak hour, are shown in Table 1.  

The Synchro reports are contained in Appendix B. 

 
Table 1: Existing Intersection LOS 

AM Peak PM Peak

Sandy Springs Circle at 
Hammond Drive

C (30.0) D (36.1)

Sandy Springs Circle at 
Mt Vernon Highway

D (47.6) D (54.3)

Existing Level of Service (delay in sec/veh)

 
Open Year 2018 and Design Year 2038 volumes were then used to create a No Build 

Synchro model with the existing roadway geometry and traffic control, with cycle lengths 

preserved.  The resulting No Build LOS for each intersection, during each peak hour, are 

presented in Table 2.  The Synchro reports are contained in Appendix B. 

 
Table 2: No Build Intersection LOS 

AM Peak PM Peak AM Peak PM Peak

Sandy Springs Circle at 
Hammond Drive

C (31.1) D (38.3) C (31.7) D (39.7)

Sandy Springs Circle at 
Mt Vernon Highway

E (59.1) E (57.0) F (97.5) F (82.4)

No Build Level of Service (delay in sec/veh)
Open Year 2018 Design Year 2038
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The Revised Concept of the Sandy Springs Circle Streetscape Phase II project proposes to 

reduce the number of travel lanes between Mt Vernon Highway and Hammond Drive to 

one through lane in each direction.  At the intersection of Mt Vernon Highway, the 

southbound approach of Sandy Springs Circle will be revised to provide one exclusive 

right turn lane, one exclusive through lane and one exclusive left turn lane.  The 

northbound approach of Sandy Springs Circle will include one exclusive left turn lane and 

one shared through/right turn lane.  

 

At its intersection with Hammond Drive, the southbound approach of Sandy Springs 

Circle will provide one exclusive right turn lane and one shared through/left turn lane.  

The lane assignments for the northbound approach of Sandy Springs Circle at Hammond 

Drive will be revised to provide one shared through/left turn lane and one exclusive right 

turn lane.   

 

Build Conditions Synchro models were developed to evaluate the intersection operations 

with the proposed geometry.  The resulting Build LOS for each intersection, during each 

peak hour of both the Open Year 2018 and Design Year 2038, are shown in Table 3. The 

Synchro reports are contained in Appendix B. 

 
Table 3: Build Intersection LOS 

AM Peak PM Peak AM Peak PM Peak

Sandy Springs Circle at 
Hammond Drive

C (34.1) D (46.6) C (34.7) D (42.9)

Sandy Springs Circle at 
Mt Vernon Highway

D (41.6) E (59.9) D (45.2) E (78.7)

Build Level of Service (delay in sec/veh)
Open Year 2018 Design Year 2038

 
As shown above, in the Open Year 2018 there is no change in LOS for either intersection 

during the afternoon peak hour with the proposed through lane reduction on Sandy 

Springs Circle.  The LOS in the morning peak hour of the Build condition of Hammond 

Drive at Sandy Springs Circle also remains unchanged from the No-Build condition in 

2018. At the intersection of Sandy Springs Circle at Mt Vernon Highway the LOS 

improves from E to D during the morning peak hour. 

 

In the Design Year 2038 there is no change is LOS for the intersection of Sandy Springs 

Circle at Hammond Drive in either the morning or afternoon peak hour.  At the 

intersection of Sandy Springs Circle and Mt Vernon Highway, the LOS for both the 

morning and afternoon peak hours are improved over the No Build Condition.  
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Arterial Analysis 

The existing average daily traffic (ADT) on Sandy Springs Circle is 7,850 vehicles per day 

(vpd).  This ADT was compared to the Florida Department of Transportation Generalized 

Service Volumes for interrupted flow, urban facilities. The existing volume corresponds to 

a LOS C for a two-lane undivided roadway. The ADT will be 8,800 by the Design Year 

2038, and will still be comfortably within the LOS C bracket (6,570 to 13,320 vpd), being 

considerably lower than the LOS D threshold (13,320 vpd) and significantly below the 

threshold value for LOS E (14,040 vpd). The generalized service table is shown in 

Appendix C. 

Summary 

In summary, the reduction in through lanes on Sandy Springs Circle between Hammond 

Drive and Mt Vernon Road will not have a negative impact on operations of this segment 

of roadway.  In addition, the geometric revisions proposed at the intersection of Sandy 

Springs Circle and Mt Vernon Highway will actually improve operations during both the 

morning and afternoon peak hours. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A – GDOT Approved Traffic Volumes 

  



Department of Transportation 
State of Georgia 

__________________________________________
_____________  

 
INTERDEPARTMENT CORRESPONDENCE 

 
 FILE               Fulton County                OFFICE Planning 
                    P.I. # 0010385 
                                                                                                                 DATE     February 27, 2015 
 
FROM           Cynthia L. VanDyke, State Transportation Planning Administrator 
           
TO                 Albert Shelby, State Program Delivery Engineer   
                     Attention: Xavier James 
 
SUBJECT  Review Design Traffic for CS 243/Sandy Springs from CS 262/Hammond 

Drive to SR 9 – PH II – LCI. 
 

 We reviewed Design Traffic for the above project. The Design Traffic is 
approved based on the information furnished. 

 
 If you have any questions concerning this information please contact  
                 Abby Ebodaghe at (404) 631-1923. 
 
 
 
 
 
CLV/AFE 
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Appendix B – Synchro Reports 

 

  



HCM Signalized Intersection Capacity Analysis Exist AM Peak
1: Sandy Springs Circle & Hammond Dr 3/24/2015

Sandy Springs Circle_Exist_AM Peak_2015_1800.syn Synchro 8 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 65 490 35 45 455 40 40 55 40 135 220 120
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 0.95 0.95 1.00
Frt 0.99 1.00 0.99 0.96 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.99 0.98 1.00
Satd. Flow (prot) 3305 1676 3313 3158 3290 1500
Flt Permitted 0.80 0.39 1.00 0.63 0.77 1.00
Satd. Flow (perm) 2663 694 3313 2033 2567 1500
Peak-hour factor, PHF 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) 71 533 38 49 495 43 43 60 43 147 239 130
RTOR Reduction (vph) 0 1 0 0 2 0 0 35 0 0 0 106
Lane Group Flow (vph) 0 641 0 49 536 0 0 111 0 0 386 24
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 4 4
Actuated Green, G (s) 135.3 135.3 135.3 33.7 33.7 33.7
Effective Green, g (s) 135.3 135.3 135.3 33.7 33.7 33.7
Actuated g/C Ratio 0.75 0.75 0.75 0.19 0.19 0.19
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2001 521 2490 380 480 280
v/s Ratio Prot 0.16
v/s Ratio Perm c0.24 0.07 0.05 c0.15 0.02
v/c Ratio 0.32 0.09 0.22 0.29 0.80 0.09
Uniform Delay, d1 7.3 6.0 6.6 62.9 70.0 60.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.4 0.2 0.4 9.5 0.1
Delay (s) 7.7 6.3 6.8 63.3 79.4 60.6
Level of Service A A A E E E
Approach Delay (s) 7.7 6.8 63.3 74.7
Approach LOS A A E E

Intersection Summary
HCM 2000 Control Delay 30.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Exist AM Peak
2: Sandy Springs Circle & Mt Vernon Hwy 3/24/2015

Sandy Springs Circle_Exist_AM Peak_2015_1800.syn Synchro 8 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 220 400 20 30 135 15 0 125 35 225 475 465
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.3 6.3 6.0 5.3 5.3 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.99 1.00 0.99 0.97 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1676 1752 1676 1739 3243 3122
Flt Permitted 0.50 1.00 0.23 1.00 1.00 0.83
Satd. Flow (perm) 884 1752 405 1739 3243 2619
Peak-hour factor, PHF 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) 239 435 22 33 147 16 0 136 38 245 516 505
RTOR Reduction (vph) 0 1 0 0 3 0 0 10 0 0 45 0
Lane Group Flow (vph) 239 456 0 33 160 0 0 164 0 0 1221 0
Turn Type pm+pt NA pm+pt NA NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 4
Actuated Green, G (s) 72.0 58.4 60.6 53.0 96.4 95.8
Effective Green, g (s) 72.0 58.4 60.6 53.0 96.4 95.8
Actuated g/C Ratio 0.40 0.32 0.34 0.29 0.54 0.53
Clearance Time (s) 6.3 6.3 6.0 5.3 5.3 5.9
Vehicle Extension (s) 3.0 6.0 3.0 6.0 3.0 3.0
Lane Grp Cap (vph) 413 568 190 512 1736 1393
v/s Ratio Prot c0.04 c0.26 0.01 0.09 0.05
v/s Ratio Perm 0.19 0.05 c0.47
v/c Ratio 0.58 0.80 0.17 0.31 0.09 0.88
Uniform Delay, d1 41.1 55.5 42.8 49.3 20.4 36.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 11.4 0.4 1.6 0.1 8.0
Delay (s) 43.0 66.9 43.2 50.9 20.6 44.9
Level of Service D E D D C D
Approach Delay (s) 58.7 49.6 20.6 44.9
Approach LOS E D C D

Intersection Summary
HCM 2000 Control Delay 47.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Exist PM Peak
1: Sandy Springs Circle & Hammond Dr 3/24/2015

Sandy Springs Circle_Exist_PM Peak_2015_1800.syn Synchro 8 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 345 50 65 600 175 40 220 60 135 220 120
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 0.95 0.95 1.00
Frt 0.99 1.00 0.97 0.97 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.99 0.98 1.00
Satd. Flow (prot) 3269 1676 3239 3239 3290 1500
Flt Permitted 0.60 0.44 1.00 0.72 0.61 1.00
Satd. Flow (perm) 1996 770 3239 2345 2062 1500
Peak-hour factor, PHF 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) 114 375 54 71 652 190 43 239 65 147 239 130
RTOR Reduction (vph) 0 3 0 0 9 0 0 13 0 0 0 103
Lane Group Flow (vph) 0 540 0 71 833 0 0 334 0 0 386 27
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 4 4
Actuated Green, G (s) 139.4 139.4 139.4 39.6 39.6 39.6
Effective Green, g (s) 139.4 139.4 139.4 39.6 39.6 39.6
Actuated g/C Ratio 0.73 0.73 0.73 0.21 0.21 0.21
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1464 564 2376 488 429 312
v/s Ratio Prot 0.26
v/s Ratio Perm c0.27 0.09 0.14 c0.19 0.02
v/c Ratio 0.37 0.13 0.35 0.69 1.04dl 0.09
Uniform Delay, d1 9.2 7.4 9.1 69.4 73.3 60.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.5 0.4 4.0 21.1 0.1
Delay (s) 10.0 7.9 9.5 73.4 94.4 60.7
Level of Service A A A E F E
Approach Delay (s) 10.0 9.4 73.4 85.9
Approach LOS A A E F

Intersection Summary
HCM 2000 Control Delay 36.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Exist PM Peak
2: Sandy Springs Circle & Mt Vernon Hwy 3/24/2015

Sandy Springs Circle_Exist_PM Peak_2015_1800.syn Synchro 8 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 420 450 20 20 310 35 0 450 50 50 305 295
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.3 6.3 6.0 5.3 5.3 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.99 1.00 0.98 0.99 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1676 1753 1676 1738 3303 3113
Flt Permitted 0.28 1.00 0.48 1.00 1.00 0.71
Satd. Flow (perm) 499 1753 839 1738 3303 2210
Peak-hour factor, PHF 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) 457 489 22 22 337 38 0 489 54 54 332 321
RTOR Reduction (vph) 0 1 0 0 3 0 0 5 0 0 88 0
Lane Group Flow (vph) 457 510 0 22 372 0 0 538 0 0 619 0
Turn Type pm+pt NA pm+pt NA NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 4
Actuated Green, G (s) 122.2 112.0 69.9 65.7 56.2 55.6
Effective Green, g (s) 122.2 112.0 69.9 65.7 56.2 55.6
Actuated g/C Ratio 0.64 0.59 0.37 0.35 0.30 0.29
Clearance Time (s) 6.3 6.3 6.0 5.3 5.3 5.9
Vehicle Extension (s) 3.0 6.0 3.0 6.0 3.0 3.0
Lane Grp Cap (vph) 638 1033 327 600 976 646
v/s Ratio Prot c0.19 0.29 0.00 0.21 0.16
v/s Ratio Perm c0.27 0.02 c0.28
v/c Ratio 0.72 0.49 0.07 0.62 0.55 0.96
Uniform Delay, d1 22.4 22.6 38.5 51.8 56.3 66.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 1.7 0.1 4.8 0.7 25.2
Delay (s) 26.2 24.3 38.5 56.5 57.0 91.3
Level of Service C C D E E F
Approach Delay (s) 25.2 55.5 57.0 91.3
Approach LOS C E E F

Intersection Summary
HCM 2000 Control Delay 54.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis No Build AM Peak 2018
1: Sandy Springs Circle & Hammond Dr 3/24/2015

Sandy Springs Circle_No Build_AM Peak_2018_1800.syn Synchro 8 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 495 35 45 460 45 40 60 40 150 245 135
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 0.95 0.95 1.00
Frt 0.99 1.00 0.99 0.96 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.99 0.98 1.00
Satd. Flow (prot) 3304 1676 3308 3165 3290 1500
Flt Permitted 0.79 0.39 1.00 0.63 0.76 1.00
Satd. Flow (perm) 2625 681 3308 2030 2559 1500
Peak-hour factor, PHF 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) 76 538 38 49 500 49 43 65 43 163 266 147
RTOR Reduction (vph) 0 1 0 0 2 0 0 34 0 0 0 117
Lane Group Flow (vph) 0 651 0 49 547 0 0 117 0 0 429 30
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 4 4
Actuated Green, G (s) 131.9 131.9 131.9 37.1 37.1 37.1
Effective Green, g (s) 131.9 131.9 131.9 37.1 37.1 37.1
Actuated g/C Ratio 0.73 0.73 0.73 0.21 0.21 0.21
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1923 499 2424 418 527 309
v/s Ratio Prot 0.17
v/s Ratio Perm c0.25 0.07 0.06 c0.17 0.02
v/c Ratio 0.34 0.10 0.23 0.28 0.81 0.10
Uniform Delay, d1 8.5 6.9 7.7 60.2 68.2 57.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.4 0.2 0.4 9.4 0.1
Delay (s) 9.0 7.3 7.9 60.6 77.5 58.0
Level of Service A A A E E E
Approach Delay (s) 9.0 7.9 60.6 72.5
Approach LOS A A E E

Intersection Summary
HCM 2000 Control Delay 31.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis No Build AM Peak 2018
2: Sandy Springs Circle & Mt Vernon Hwy 3/24/2015

Sandy Springs Circle_No Build_AM Peak_2018_1800.syn Synchro 8 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 225 420 40 55 155 15 0 135 40 240 485 485
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.3 6.3 6.0 5.3 5.3 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.99 1.00 0.99 0.97 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1676 1742 1676 1742 3239 3120
Flt Permitted 0.49 1.00 0.24 1.00 1.00 0.82
Satd. Flow (perm) 857 1742 426 1742 3239 2594
Peak-hour factor, PHF 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) 245 457 43 60 168 16 0 147 43 261 527 527
RTOR Reduction (vph) 0 2 0 0 2 0 0 14 0 0 62 0
Lane Group Flow (vph) 245 498 0 60 182 0 0 176 0 0 1253 0
Turn Type pm+pt NA pm+pt NA NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 4
Actuated Green, G (s) 80.4 65.3 65.8 56.7 88.0 87.4
Effective Green, g (s) 80.4 65.3 65.8 56.7 88.0 87.4
Actuated g/C Ratio 0.45 0.36 0.37 0.32 0.49 0.49
Clearance Time (s) 6.3 6.3 6.0 5.3 5.3 5.9
Vehicle Extension (s) 3.0 6.0 3.0 6.0 3.0 3.0
Lane Grp Cap (vph) 466 631 218 548 1583 1259
v/s Ratio Prot c0.05 c0.29 0.01 0.10 0.05
v/s Ratio Perm 0.18 0.09 c0.48
v/c Ratio 0.53 0.79 0.28 0.33 0.11 1.00
Uniform Delay, d1 33.1 51.2 40.0 47.2 24.9 46.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 9.7 0.7 1.6 0.0 24.1
Delay (s) 34.1 60.9 40.6 48.8 24.9 70.2
Level of Service C E D D C E
Approach Delay (s) 52.1 46.8 24.9 70.2
Approach LOS D D C E

Intersection Summary
HCM 2000 Control Delay 59.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 95.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis No Build PM Peak 2018
1: Sandy Springs Circle & Hammond Dr 3/24/2015

Sandy Springs Circle_No Build_PM Peak_2018_1800.syn Synchro 8 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 110 350 50 65 610 185 40 230 60 95 160 150
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 0.95 0.95 1.00
Frt 0.99 1.00 0.97 0.97 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.99 0.98 1.00
Satd. Flow (prot) 3269 1676 3236 3242 3292 1500
Flt Permitted 0.60 0.44 1.00 0.74 0.58 1.00
Satd. Flow (perm) 1983 772 3236 2417 1932 1500
Peak-hour factor, PHF 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) 120 380 54 71 663 201 43 250 65 103 174 163
RTOR Reduction (vph) 0 3 0 0 9 0 0 13 0 0 0 137
Lane Group Flow (vph) 0 551 0 71 855 0 0 345 0 0 277 26
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 4 4
Actuated Green, G (s) 149.0 149.0 149.0 30.0 30.0 30.0
Effective Green, g (s) 149.0 149.0 149.0 30.0 30.0 30.0
Actuated g/C Ratio 0.78 0.78 0.78 0.16 0.16 0.16
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1555 605 2537 381 305 236
v/s Ratio Prot 0.26
v/s Ratio Perm c0.28 0.09 0.14 c0.14 0.02
v/c Ratio 0.35 0.12 0.34 0.91 1.24dl 0.11
Uniform Delay, d1 6.1 4.9 6.0 78.6 78.6 68.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.4 0.4 24.4 28.9 0.2
Delay (s) 6.8 5.3 6.4 103.0 107.5 68.8
Level of Service A A A F F E
Approach Delay (s) 6.8 6.3 103.0 93.2
Approach LOS A A F F

Intersection Summary
HCM 2000 Control Delay 38.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis No Build PM Peak 2018
2: Sandy Springs Circle & Mt Vernon Hwy 3/24/2015

Sandy Springs Circle_No Build_PM Peak_2018_1800.syn Synchro 8 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 430 480 45 40 340 35 0 470 55 75 320 320
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.3 6.3 6.0 5.3 5.3 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.99 1.00 0.99 0.98 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1676 1742 1676 1740 3300 3112
Flt Permitted 0.22 1.00 0.45 1.00 1.00 0.68
Satd. Flow (perm) 387 1742 786 1740 3300 2117
Peak-hour factor, PHF 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) 467 522 49 43 370 38 0 511 60 82 348 348
RTOR Reduction (vph) 0 1 0 0 3 0 0 4 0 0 77 0
Lane Group Flow (vph) 467 570 0 43 405 0 0 567 0 0 701 0
Turn Type pm+pt NA pm+pt NA NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 4
Actuated Green, G (s) 109.4 96.8 68.0 61.4 69.0 68.4
Effective Green, g (s) 109.4 96.8 68.0 61.4 69.0 68.4
Actuated g/C Ratio 0.58 0.51 0.36 0.32 0.36 0.36
Clearance Time (s) 6.3 6.3 6.0 5.3 5.3 5.9
Vehicle Extension (s) 3.0 6.0 3.0 6.0 3.0 3.0
Lane Grp Cap (vph) 512 887 312 562 1198 762
v/s Ratio Prot c0.20 0.33 0.00 0.23 0.17
v/s Ratio Perm c0.32 0.04 c0.33
v/c Ratio 0.91 0.64 0.14 0.72 0.47 0.92
Uniform Delay, d1 38.2 34.0 40.2 56.7 46.5 58.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.6 3.6 0.2 7.8 0.3 16.3
Delay (s) 58.7 37.5 40.4 64.5 46.8 74.5
Level of Service E D D E D E
Approach Delay (s) 47.1 62.2 46.8 74.5
Approach LOS D E D E

Intersection Summary
HCM 2000 Control Delay 57.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 103.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis No Build AM Peak 2038
1: Sandy Springs Circle & Hammond Dr 3/24/2015

Sandy Springs Circle_No Build_AM Peak_2038_1800.syn Synchro 8 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 550 40 50 510 50 45 65 45 160 270 145
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 0.95 0.95 1.00
Frt 0.99 1.00 0.99 0.96 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.99 0.98 1.00
Satd. Flow (prot) 3303 1676 3308 3161 3292 1500
Flt Permitted 0.76 0.35 1.00 0.61 0.75 1.00
Satd. Flow (perm) 2540 620 3308 1941 2522 1500
Peak-hour factor, PHF 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) 87 598 43 54 554 54 49 71 49 174 293 158
RTOR Reduction (vph) 0 2 0 0 3 0 0 30 0 0 0 123
Lane Group Flow (vph) 0 726 0 54 605 0 0 139 0 0 467 35
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 4 4
Actuated Green, G (s) 129.5 129.5 129.5 39.5 39.5 39.5
Effective Green, g (s) 129.5 129.5 129.5 39.5 39.5 39.5
Actuated g/C Ratio 0.72 0.72 0.72 0.22 0.22 0.22
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1827 446 2379 425 553 329
v/s Ratio Prot 0.18
v/s Ratio Perm c0.29 0.09 0.07 c0.19 0.02
v/c Ratio 0.40 0.12 0.25 0.33 0.84 0.11
Uniform Delay, d1 9.9 7.8 8.7 59.1 67.3 56.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.6 0.3 0.5 11.3 0.1
Delay (s) 10.6 8.3 8.9 59.5 78.6 56.3
Level of Service B A A E E E
Approach Delay (s) 10.6 8.9 59.5 73.0
Approach LOS B A E E

Intersection Summary
HCM 2000 Control Delay 31.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 460 40 55 170 15 0 150 45 265 540 535
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.3 6.3 6.0 5.3 5.3 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.99 1.00 0.99 0.97 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1676 1744 1676 1744 3237 3121
Flt Permitted 0.49 1.00 0.22 1.00 1.00 0.81
Satd. Flow (perm) 859 1744 386 1744 3237 2559
Peak-hour factor, PHF 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) 272 500 43 60 185 16 0 163 49 288 587 582
RTOR Reduction (vph) 0 2 0 0 2 0 0 13 0 0 53 0
Lane Group Flow (vph) 272 541 0 60 199 0 0 199 0 0 1404 0
Turn Type pm+pt NA pm+pt NA NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 4
Actuated Green, G (s) 85.0 70.1 72.1 63.2 83.4 82.8
Effective Green, g (s) 85.0 70.1 72.1 63.2 83.4 82.8
Actuated g/C Ratio 0.47 0.39 0.40 0.35 0.46 0.46
Clearance Time (s) 6.3 6.3 6.0 5.3 5.3 5.9
Vehicle Extension (s) 3.0 6.0 3.0 6.0 3.0 3.0
Lane Grp Cap (vph) 480 679 218 612 1499 1177
v/s Ratio Prot c0.05 c0.31 0.01 0.11 0.06
v/s Ratio Perm 0.22 0.10 c0.55
v/c Ratio 0.57 0.80 0.28 0.33 0.13 1.19
Uniform Delay, d1 32.0 48.7 36.9 42.8 27.6 48.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 9.4 0.7 1.4 0.0 95.4
Delay (s) 33.5 58.1 37.5 44.2 27.7 144.0
Level of Service C E D D C F
Approach Delay (s) 49.9 42.7 27.7 144.0
Approach LOS D D C F

Intersection Summary
HCM 2000 Control Delay 97.5 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 101.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 120 385 55 75 675 200 45 255 65 105 170 165
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 0.95 0.95 1.00
Frt 0.99 1.00 0.97 0.97 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.99 0.98 1.00
Satd. Flow (prot) 3268 1676 3238 3243 3290 1500
Flt Permitted 0.58 0.41 1.00 0.72 0.56 1.00
Satd. Flow (perm) 1914 724 3238 2363 1881 1500
Peak-hour factor, PHF 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) 130 418 60 82 734 217 49 277 71 114 185 179
RTOR Reduction (vph) 0 2 0 0 8 0 0 12 0 0 0 148
Lane Group Flow (vph) 0 606 0 82 943 0 0 385 0 0 299 31
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 4 4
Actuated Green, G (s) 146.2 146.2 146.2 32.8 32.8 32.8
Effective Green, g (s) 146.2 146.2 146.2 32.8 32.8 32.8
Actuated g/C Ratio 0.77 0.77 0.77 0.17 0.17 0.17
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1472 557 2491 407 324 258
v/s Ratio Prot 0.29
v/s Ratio Perm c0.32 0.11 c0.16 0.16 0.02
v/c Ratio 0.41 0.15 0.38 0.94 1.36dl 0.12
Uniform Delay, d1 7.4 5.7 7.1 77.7 77.4 66.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.6 0.4 30.7 30.7 0.2
Delay (s) 8.2 6.3 7.6 108.4 108.1 66.6
Level of Service A A A F F E
Approach Delay (s) 8.2 7.5 108.4 92.6
Approach LOS A A F F

Intersection Summary
HCM 2000 Control Delay 39.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 80.7% ICU Level of Service D
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 475 525 45 45 370 40 0 515 60 80 350 355
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.3 6.3 6.0 5.3 5.3 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.99 1.00 0.99 0.98 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1676 1744 1676 1739 3301 3109
Flt Permitted 0.21 1.00 0.24 1.00 1.00 0.68
Satd. Flow (perm) 367 1744 423 1739 3301 2129
Peak-hour factor, PHF 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) 516 571 49 49 402 43 0 560 65 87 380 386
RTOR Reduction (vph) 0 2 0 0 3 0 0 4 0 0 72 0
Lane Group Flow (vph) 516 618 0 49 442 0 0 621 0 0 781 0
Turn Type pm+pt NA pm+pt NA NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 4
Actuated Green, G (s) 97.7 84.7 72.8 65.8 80.7 80.1
Effective Green, g (s) 97.7 84.7 72.8 65.8 80.7 80.1
Actuated g/C Ratio 0.51 0.45 0.38 0.35 0.42 0.42
Clearance Time (s) 6.3 6.3 6.0 5.3 5.3 5.9
Vehicle Extension (s) 3.0 6.0 3.0 6.0 3.0 3.0
Lane Grp Cap (vph) 371 777 208 602 1402 897
v/s Ratio Prot c0.19 0.35 0.01 0.25 0.19
v/s Ratio Perm c0.52 0.08 c0.37
v/c Ratio 1.39 0.80 0.24 0.73 0.44 0.87
Uniform Delay, d1 37.1 45.2 39.6 54.5 38.7 50.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 191.7 8.3 0.6 7.8 0.2 9.3
Delay (s) 228.8 53.5 40.2 62.2 38.9 59.5
Level of Service F D D E D E
Approach Delay (s) 133.1 60.0 38.9 59.5
Approach LOS F E D E

Intersection Summary
HCM 2000 Control Delay 82.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.17
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 111.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 495 35 45 460 45 40 60 40 150 245 135
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.98 1.00 0.98 1.00
Satd. Flow (prot) 3304 1676 3308 1730 1500 1732 1500
Flt Permitted 0.78 0.36 1.00 0.50 1.00 0.80 1.00
Satd. Flow (perm) 2582 635 3308 882 1500 1415 1500
Peak-hour factor, PHF 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) 76 538 38 49 500 49 43 65 43 163 266 147
RTOR Reduction (vph) 0 2 0 0 3 0 0 0 28 0 0 93
Lane Group Flow (vph) 0 650 0 49 546 0 0 108 15 0 429 54
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 106.9 106.9 106.9 62.1 62.1 62.1 62.1
Effective Green, g (s) 106.9 106.9 106.9 62.1 62.1 62.1 62.1
Actuated g/C Ratio 0.59 0.59 0.59 0.35 0.35 0.35 0.35
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1533 377 1964 304 517 488 517
v/s Ratio Prot 0.16
v/s Ratio Perm c0.25 0.08 0.12 0.01 c0.30 0.04
v/c Ratio 0.42 0.13 0.28 0.36 0.03 0.88 0.10
Uniform Delay, d1 19.8 16.1 17.8 44.0 39.0 55.4 40.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.7 0.4 0.7 0.0 16.3 0.1
Delay (s) 20.7 16.8 18.1 44.7 39.0 71.8 40.1
Level of Service C B B D D E D
Approach Delay (s) 20.7 18.0 43.1 63.7
Approach LOS C B D E

Intersection Summary
HCM 2000 Control Delay 34.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 225 420 40 55 155 15 0 135 40 240 485 485
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.3 6.3 6.0 5.3 5.3 5.9 5.9 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 1742 1676 1742 1705 1676 1765 1500
Flt Permitted 0.44 1.00 0.20 1.00 1.00 0.61 1.00 1.00
Satd. Flow (perm) 772 1742 349 1742 1705 1072 1765 1500
Peak-hour factor, PHF 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) 245 457 43 60 168 16 0 147 43 261 527 527
RTOR Reduction (vph) 0 2 0 0 2 0 0 5 0 0 0 182
Lane Group Flow (vph) 245 498 0 60 182 0 0 185 0 261 527 345
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA Perm
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 8 4 4
Actuated Green, G (s) 72.1 58.4 53.6 45.9 96.3 95.7 95.7 95.7
Effective Green, g (s) 72.1 58.4 53.6 45.9 96.3 95.7 95.7 95.7
Actuated g/C Ratio 0.40 0.32 0.30 0.25 0.53 0.53 0.53 0.53
Clearance Time (s) 6.3 6.3 6.0 5.3 5.3 5.9 5.9 5.9
Vehicle Extension (s) 3.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 414 565 160 444 912 569 938 797
v/s Ratio Prot c0.07 c0.29 0.02 0.10 0.11 c0.30
v/s Ratio Perm 0.17 0.10 0.24 0.23
v/c Ratio 0.59 0.88 0.38 0.41 0.20 0.46 0.56 0.43
Uniform Delay, d1 38.8 57.5 48.2 55.8 21.8 26.1 28.1 25.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 17.8 1.5 2.8 0.5 2.7 2.4 1.7
Delay (s) 41.1 75.3 49.7 58.6 22.3 28.8 30.6 27.3
Level of Service D E D E C C C C
Approach Delay (s) 64.0 56.4 22.3 28.9
Approach LOS E E C C

Intersection Summary
HCM 2000 Control Delay 41.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 110 350 50 65 610 185 40 230 60 95 160 150
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.97 1.00 0.85 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.99 1.00 0.98 1.00
Satd. Flow (prot) 3269 1676 3236 1752 1500 1732 1500
Flt Permitted 0.58 0.42 1.00 0.72 1.00 0.47 1.00
Satd. Flow (perm) 1930 739 3236 1263 1500 827 1500
Peak-hour factor, PHF 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) 120 380 54 71 663 201 43 250 65 103 174 163
RTOR Reduction (vph) 0 3 0 0 10 0 0 0 46 0 0 116
Lane Group Flow (vph) 0 551 0 71 854 0 0 293 19 0 277 47
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 124.3 124.3 124.3 54.7 54.7 54.7 54.7
Effective Green, g (s) 124.3 124.3 124.3 54.7 54.7 54.7 54.7
Actuated g/C Ratio 0.65 0.65 0.65 0.29 0.29 0.29 0.29
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 6.0 6.0 6.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1262 483 2117 363 431 238 431
v/s Ratio Prot 0.26
v/s Ratio Perm c0.29 0.10 0.23 0.01 c0.34 0.03
v/c Ratio 0.44 0.15 0.40 0.81 0.04 1.16 0.11
Uniform Delay, d1 15.9 12.6 15.4 62.8 48.8 67.7 49.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.6 0.6 12.4 0.0 109.8 0.1
Delay (s) 17.0 13.2 16.0 75.1 48.8 177.5 49.8
Level of Service B B B E D F D
Approach Delay (s) 17.0 15.8 70.3 130.2
Approach LOS B B E F

Intersection Summary
HCM 2000 Control Delay 46.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 430 480 45 40 340 35 0 470 55 75 320 320
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.3 6.3 6.0 5.3 5.3 5.9 5.9 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 1742 1676 1740 1737 1676 1765 1500
Flt Permitted 0.13 1.00 0.45 1.00 1.00 0.15 1.00 1.00
Satd. Flow (perm) 228 1742 794 1740 1737 267 1765 1500
Peak-hour factor, PHF 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) 467 522 49 43 370 38 0 511 60 82 348 348
RTOR Reduction (vph) 0 2 0 0 2 0 0 2 0 0 0 201
Lane Group Flow (vph) 467 569 0 43 406 0 0 569 0 82 348 147
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA Perm
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 8 4 4
Actuated Green, G (s) 104.5 92.9 56.0 50.4 73.9 73.3 73.3 73.3
Effective Green, g (s) 104.5 92.9 56.0 50.4 73.9 73.3 73.3 73.3
Actuated g/C Ratio 0.55 0.49 0.29 0.27 0.39 0.39 0.39 0.39
Clearance Time (s) 6.3 6.3 6.0 5.3 5.3 5.9 5.9 5.9
Vehicle Extension (s) 3.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 497 851 260 461 675 103 680 578
v/s Ratio Prot c0.24 0.33 0.00 0.23 c0.33 0.20
v/s Ratio Perm c0.28 0.04 0.31 0.10
v/c Ratio 0.94 0.67 0.17 0.88 0.84 0.80 0.51 0.25
Uniform Delay, d1 52.4 36.9 48.5 66.9 52.8 51.7 44.7 39.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.7 4.2 0.3 20.7 9.4 33.3 0.7 0.2
Delay (s) 78.1 41.0 48.8 87.6 62.1 85.1 45.3 40.0
Level of Service E D D F E F D D
Approach Delay (s) 57.7 83.9 62.1 47.1
Approach LOS E F E D

Intersection Summary
HCM 2000 Control Delay 59.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 550 40 50 510 50 45 65 45 160 270 145
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.98 1.00 0.98 1.00
Satd. Flow (prot) 3487 1770 3492 1825 1583 1829 1583
Flt Permitted 0.74 0.32 1.00 0.44 1.00 0.79 1.00
Satd. Flow (perm) 2581 599 3492 821 1583 1474 1583
Peak-hour factor, PHF 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) 87 598 43 54 554 54 49 71 49 174 293 158
RTOR Reduction (vph) 0 2 0 0 3 0 0 0 31 0 0 90
Lane Group Flow (vph) 0 726 0 54 605 0 0 120 18 0 467 68
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 104.5 104.5 104.5 64.5 64.5 64.5 64.5
Effective Green, g (s) 104.5 104.5 104.5 64.5 64.5 64.5 64.5
Actuated g/C Ratio 0.58 0.58 0.58 0.36 0.36 0.36 0.36
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1498 347 2027 294 567 528 567
v/s Ratio Prot 0.17
v/s Ratio Perm c0.28 0.09 0.15 0.01 c0.32 0.04
v/c Ratio 0.48 0.16 0.30 0.41 0.03 0.88 0.12
Uniform Delay, d1 22.0 17.4 19.2 43.4 37.5 54.2 38.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 1.0 0.4 0.9 0.0 16.1 0.1
Delay (s) 23.2 18.4 19.5 44.3 37.5 70.4 38.8
Level of Service C B B D D E D
Approach Delay (s) 23.2 19.4 42.3 62.4
Approach LOS C B D E

Intersection Summary
HCM 2000 Control Delay 34.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 460 40 55 170 15 0 150 45 265 540 535
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.0 5.3 5.3 5.9 5.9 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1841 1770 1841 1798 1770 1863 1583
Flt Permitted 0.52 1.00 0.33 1.00 1.00 0.53 1.00 1.00
Satd. Flow (perm) 972 1841 608 1841 1798 995 1863 1583
Peak-hour factor, PHF 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) 272 500 43 60 185 16 0 163 49 288 587 582
RTOR Reduction (vph) 0 2 0 0 2 0 0 7 0 0 0 245
Lane Group Flow (vph) 272 541 0 60 199 0 0 205 0 288 587 337
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA Perm
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 8 4 4
Actuated Green, G (s) 101.0 86.6 84.1 75.7 67.4 66.8 66.8 66.8
Effective Green, g (s) 101.0 86.6 84.1 75.7 67.4 66.8 66.8 66.8
Actuated g/C Ratio 0.56 0.48 0.47 0.42 0.37 0.37 0.37 0.37
Clearance Time (s) 6.3 6.3 6.0 5.3 5.3 5.9 5.9 5.9
Vehicle Extension (s) 3.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 634 885 338 774 673 369 691 587
v/s Ratio Prot c0.05 c0.29 0.01 0.11 0.11 c0.32
v/s Ratio Perm 0.19 0.07 0.29 0.21
v/c Ratio 0.43 0.61 0.18 0.26 0.30 0.78 0.85 0.57
Uniform Delay, d1 21.2 34.3 27.9 33.9 39.8 50.1 52.0 45.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 3.1 0.3 0.8 0.3 10.2 9.6 1.4
Delay (s) 21.7 37.5 28.2 34.7 40.0 60.4 61.6 46.6
Level of Service C D C C D E E D
Approach Delay (s) 32.2 33.2 40.0 55.4
Approach LOS C C D E

Intersection Summary
HCM 2000 Control Delay 45.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 120 385 55 75 675 200 45 255 65 105 170 165
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 0.95 0.95
Frt 0.99 1.00 0.97 1.00 0.85 0.99 0.85
Flt Protected 0.99 0.95 1.00 0.99 1.00 0.98 1.00
Satd. Flow (prot) 3268 1676 3238 1752 1500 1633 1425
Flt Permitted 0.55 0.38 1.00 0.72 1.00 0.51 1.00
Satd. Flow (perm) 1826 666 3238 1267 1500 853 1425
Peak-hour factor, PHF 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) 130 418 60 82 734 217 49 277 71 114 185 179
RTOR Reduction (vph) 0 4 0 0 12 0 0 0 46 0 1 83
Lane Group Flow (vph) 0 604 0 82 939 0 0 326 25 0 316 78
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 110.9 110.9 110.9 68.1 68.1 68.1 68.1
Effective Green, g (s) 110.9 110.9 110.9 68.1 68.1 68.1 68.1
Actuated g/C Ratio 0.58 0.58 0.58 0.36 0.36 0.36 0.36
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 6.0 6.0 6.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1065 388 1889 454 537 305 510
v/s Ratio Prot 0.29
v/s Ratio Perm c0.33 0.12 0.26 0.02 c0.37 0.05
v/c Ratio 0.57 0.21 0.50 0.72 0.05 1.04 0.15
Uniform Delay, d1 24.6 18.8 23.2 52.7 39.8 61.0 41.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 1.2 0.9 5.4 0.0 60.9 0.1
Delay (s) 26.8 20.0 24.1 58.0 39.8 121.9 41.5
Level of Service C C C E D F D
Approach Delay (s) 26.8 23.8 54.8 94.8
Approach LOS C C D F

Intersection Summary
HCM 2000 Control Delay 42.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 97.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 475 525 45 45 370 40 0 515 60 80 350 355
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.3 6.3 6.0 5.3 5.3 5.9 5.9 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 1744 1676 1739 1737 1676 1765 1500
Flt Permitted 0.07 1.00 0.39 1.00 1.00 0.11 1.00 1.00
Satd. Flow (perm) 130 1744 696 1739 1737 192 1765 1500
Peak-hour factor, PHF 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) 516 571 49 49 402 43 0 560 65 87 380 386
RTOR Reduction (vph) 0 2 0 0 2 0 0 2 0 0 0 211
Lane Group Flow (vph) 516 618 0 49 443 0 0 623 0 87 380 175
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA Perm
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 8 4 4
Actuated Green, G (s) 103.1 90.2 56.0 49.1 75.3 74.7 74.7 74.7
Effective Green, g (s) 103.1 90.2 56.0 49.1 75.3 74.7 74.7 74.7
Actuated g/C Ratio 0.54 0.47 0.29 0.26 0.40 0.39 0.39 0.39
Clearance Time (s) 6.3 6.3 6.0 5.3 5.3 5.9 5.9 5.9
Vehicle Extension (s) 3.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 466 827 240 449 688 75 693 589
v/s Ratio Prot c0.28 0.35 0.01 0.25 0.36 0.22
v/s Ratio Perm c0.32 0.05 c0.45 0.12
v/c Ratio 1.11 0.75 0.20 0.99 0.90 1.16 0.55 0.30
Uniform Delay, d1 61.5 40.6 48.7 70.1 54.0 57.6 44.6 39.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 74.2 6.1 0.4 39.2 15.4 153.6 0.9 0.3
Delay (s) 135.7 46.8 49.1 109.3 69.4 211.2 45.5 39.9
Level of Service F D D F E F D D
Approach Delay (s) 87.1 103.3 69.4 59.9
Approach LOS F F E E

Intersection Summary
HCM 2000 Control Delay 78.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 109.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C – Florida DOT Generalized Service Volume (Table 1) 

 

 



 2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES  

TABLE 1 
Generalized Annual Average Daily Volumes for Florida’s  

Urbanized Areas  
 12/18/12 

INTERRUPTED FLOW FACILITIES UNINTERRUPTED FLOW FACILITIES 

 
 Non-State Signalized Roadway Adjustments 

(Alter corresponding state volumes  
by the indicated percent.) 

Non-State Signalized Roadways - 10% 
 

STATE SIGNALIZED ARTERIALS 

Class I (40 mph or higher posted speed limit) 
Lanes Median     B    C     D    E 

2 Undivided    * 16,800 17,700    ** 
4 Divided    * 37,900 39,800    ** 
6 Divided    * 58,400 59,900    ** 
8 Divided    * 78,800 80,100    ** 

Class II (35 mph or slower posted speed limit) 
Lanes Median    B     C     D     E 

2 Undivided    * 7,300 14,800 15,600 
4 Divided    * 14,500 32,400 33,800 
6 Divided    * 23,300 50,000 50,900 
8 Divided    * 32,000 67,300 68,100 
      

 
Freeway Adjustments 

Auxiliary Lanes 
Present in Both Directions 

Ramp 
Metering 

+ 20,000 + 5% 
 

FREEWAYS 

Core Urbanized 
Lanes       B       C       D       E 

4 47,400 64,000 77,900 84,600 
6 69,900 95,200 116,600 130,600 
8 92,500 126,400 154,300 176,600 

10 115,100 159,700 194,500 222,700 
12 162,400 216,700 256,600 268,900 

Urbanized 
Lanes       B       C       D       E 

4  45,800   61,500  74,400  79,900  
6  68,100   93,000   111,800   123,300  
8  91,500   123,500   148,700   166,800  

10  114,800   156,000   187,100   210,300  

 

Median & Turn Lane Adjustments 

Lanes Median 
Exclusive 
Left Lanes 

Exclusive 
Right Lanes 

Adjustment 
Factors 

2 Divided Yes No +5% 
2 Undivided No No -20% 

Multi Undivided Yes No -5% 
Multi Undivided No No -25% 

– – – Yes + 5% 

 
One-Way Facility Adjustment 

Multiply the corresponding two-directional  
volumes in this table by 0.6 

 

 

UNINTERRUPTED FLOW HIGHWAYS 
Lanes Median    B      C      D    E 

2 Undivided 8,600 17,000 24,200 33,300 
4 Divided 36,700 51,800 65,600 72,600 
6 Divided 55,000 77,700 98,300 108,800 

 
Uninterrupted Flow Highway Adjustments 

Lanes Median Exclusive left lanes Adjustment factors 
2 Divided Yes +5% 

Multi Undivided Yes -5% 
Multi Undivided No -25% 

 

 

BICYCLE MODE2 
(Multiply motorized vehicle volumes shown below by number of 

directional roadway lanes to determine two-way maximum service 
volumes.) 

 

Paved 
Shoulder/Bicycle 
Lane Coverage B   C      D     E 

0-49% * 2,900 7,600 19,700 
50-84% 2,100 6,700 19,700 >19,700 

85-100% 9,300 19,700 >19,700     ** 

PEDESTRIAN MODE2 

(Multiply motorized vehicle volumes shown below by number of 
directional roadway lanes to determine two-way maximum service 

volumes.) 
 

Sidewalk Coverage B   C      D     E 
0-49% *   * 2,800 9,500 
50-84% * 1,600 8,700 15,800 

85-100% 3,800 10,700 17,400 >19,700 

BUS MODE (Scheduled Fixed Route)3 
(Buses in peak hour in peak direction) 

 

Sidewalk Coverage B C D E 
0-84% > 5 ≥ 4 ≥ 3 ≥ 2 

85-100% > 4 ≥ 3 ≥ 2 ≥ 1 

 

1Values shown are presented as two-way annual average daily volumes for levels of 
service and are for the automobile/truck modes unless specifically stated. This table 
does not constitute a standard and should be used only for general planning 
applications. The computer models from which this table is derived should be used for 
more specific planning applications. The table and deriving computer models should 
not be used for corridor or intersection design, where more refined techniques exist. 
Calculations are based on planning applications of the Highway Capacity Manual and 
the Transit Capacity and Quality of Service Manual.  
 
2 Level of service for the bicycle and pedestrian modes in this table is based on number 
of motorized vehicles, not number of bicyclists or pedestrians using the facility.  
 
3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic 
flow. 
 
*  Cannot be achieved using table input value defaults. 
 
** Not applicable for that level of service letter grade. For the automobile mode, 
volumes greater than level of service D become F because intersection capacities have 
been reached. For the bicycle mode, the level of service letter grade (including F) is not 
achievable because there is no maximum vehicle volume threshold using table input 
value defaults. 
 
 
 
 
 
 

Source:  
Florida Department of Transportation 
Systems Planning Office 
www.dot.state.fl.us/planning/systems/sm/los/default.shtm 
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