
SR 20 Improvements from Canton to Cumming  
    

 
 

  July  2015 

 

 
 
 
 
 
 

DRAFT 
 

Screen 2: Technical Memorandum  
SR 20 Improvements from Canton to Cumming 

(PI Nos. 0002862, 0003681, 0003682) 
 
 
 
 

 
Prepared for the 

Georgia Department of Transportation 
 

July 23, 2015 
 

  



SR 20 Improvements from Canton to Cumming  
    

 
 

  July  2015 

 

THIS PAGE IS INTENTIONALLY LEFT BLANK 



SR 20 Improvements from Canton to Cumming   
    

 
 

 i PI Nos: 0002862, 0003681, 0003682 
  
 

Table of Contents 

1.0 INTRODUCTION ................................................................................................................................... 1 

1.1 OVERVIEW ................................................................................................................... 1 

1.2 ALTERNATIVES SELECTION PROCESS .................................................................. 1 

1.3 SCREEN 1 SUMMARY ................................................................................................ 3 

1.3.1 Screen 1 Process and Results ...................................................................... 3 

1.3.2 Public Involvement ........................................................................................ 4 

1.4 SCREEN 2 SUMMARY ................................................................................................ 4 

1.5 SCREEN 2 CONCEPTUAL ALTERNATIVES ............................................................. 4 

2.0 SCREEN 2: ANALYSIS ...................................................................................................................... 11 

2.1 INTRODUCTION ......................................................................................................... 11 

2.2 PERFORMANCE ........................................................................................................ 12 

2.2.1 Performance Summary ............................................................................... 12 

2.2.2 Travel Time Savings (2040) ........................................................................ 14 

2.2.3 User Benefits - Fuel Saved ......................................................................... 15 

2.2.4 Access to Employment Centers (2040)....................................................... 17 

2.2.5 Access Management ................................................................................... 18 

2.2.6 Safety ........................................................................................................... 20 

2.2.7 Level of Service (2040) ............................................................................... 22 

2.2.8 User Benefits – Vehicle Hours of Delay ...................................................... 25 

2.2.9 Travel Time Index (2040) ............................................................................ 27 

2.3 ENVIRONMENTAL AND COMMUNITY IMPACTS ................................................... 28 

2.3.1 Environmental Summary ............................................................................. 28 

2.3.2 Streams ....................................................................................................... 31 

2.3.3 Wetlands ...................................................................................................... 32 

2.3.4 Lakes and Ponds ......................................................................................... 34 

2.3.5 Floodplains .................................................................................................. 35 

2.3.6 Conservation Areas/Parks/Section 4(f) ....................................................... 37 

2.3.7 Land and Water Conservation/Section 6(f) ................................................. 38 

2.3.8 Protected Species (Areas and Number of Species) ................................... 40 

2.3.9 Noise Receptors .......................................................................................... 45 

2.3.10 Environmental Justice Populations ............................................................. 46 

2.3.11 Farmland ..................................................................................................... 49 

2.3.12 Number of Displacements ........................................................................... 51 

2.3.13 Potential Historic Properties/Section 4(f) .................................................... 52 

2.3.14 Potential Archaeological Sites/ Section 4(f) ................................................ 54 

2.3.15 Cemeteries .................................................................................................. 56 

2.3.16 Native American Interests ........................................................................... 57 

2.3.17 Air Quality .................................................................................................... 59 



SR 20 Improvements from Canton to Cumming   
    

 
 

 ii PI Nos: 0002862, 0003681, 0003682 
  
 

2.3.18 Indirect and Cumulative Effects .................................................................. 60 

2.3.19 Construction Impacts ................................................................................... 62 

2.3.20 Mitigation/Avoidance Potential .................................................................... 65 

2.4 COSTS/OTHER .......................................................................................................... 67 

2.4.1 Costs/Other Summary ................................................................................. 67 

2.4.2 Cost Summary ............................................................................................. 68 

2.4.3 Right of Way ................................................................................................ 70 

2.4.4 Construction ................................................................................................ 70 

2.4.5 Operations and Maintenance ...................................................................... 70 

2.4.6 Benefit/Cost Ratio........................................................................................ 71 

2.4.7 Constructability ............................................................................................ 72 

3.0 SCREEN 2:  CONCEPTUAL ALTERNATIVES RESULTS ............................................................ 75 

3.1 OVERVIEW ................................................................................................................. 75 

3.1.1 Overall Effectiveness ................................................................................... 75 

3.1.2 Screen 2 Technical Results Summary ........................................................ 77 

3.2 DETAILED RESULTS ................................................................................................ 85 

3.2.1 Consideration #1: Performance .................................................................. 85 

3.2.2 Consideration #2: Costs/Other .................................................................... 92 

3.2.3 Consideration #3: Environmental and Community Impacts ........................ 96 

3.3 OVERALL SCREEN 2 TECHNICAL RESULTS FOR CONCEPTUAL 
ALTERNATIVES ....................................................................................................... 115 

3.4 STAKEHOLDER INPUT (E.G., PUBLIC AND AGENCIES).................................... 121 

3.5 CONCLUSIONS FROM SCREEN 2 TECHNICAL ANALYSIS AND STAKEHOLDER 
INPUT ........................................................................................................................ 122 

3.5.1 Summary of Recommendations from Screen 2 Technical Analysis ......... 122 

3.5.2 Summary of Recommendations from Stakeholder Input .......................... 122 

4.0 NEXT STEPS .....................................................................................................................................122 
 
  

Figures 
 

Figure 1.1  Project Overview and Status ............................................................................................... 2 

Figure 1.2  Alternatives Decision-making Process ................................................................................ 2 

Figure 1.3  Conceptual Alternatives ....................................................................................................... 7 

Figure 1.4  Roadway Conceptual Alternatives Schematic .................................................................... 9 

Figure 3.1  Screen 2 Decision-Making Process .................................................................................. 76 

Figure 3.2  Recommendations of Conceptual Alternatives to Advance .............................................. 83 

Figure 3.3  Buffington Link – Conceptual Alternatives Recommended to Advance Based on 
Environmental Performance ..................................................................................... 102 

Figure 3.4  Macedonia Link – Conceptual Alternatives Recommended to Advance Based on 
Environmental Performance ..................................................................................... 105 



SR 20 Improvements from Canton to Cumming   
    

 
 

 iii PI Nos: 0002862, 0003681, 0003682 
  
 

Figure 3.5  Lathemtown Link – Conceptual Alternatives Recommended to Advance Based on 
Environmental Performance ..................................................................................... 108 

Figure 3.6  Ducktown Link – Conceptual Alternatives Recommended to Advance Based on 
Environmental Performance ..................................................................................... 110 

Figure 3.7  Cumming Link- Conceptual Alternatives Recommended to Advance Based on 
Environmental Performance ..................................................................................... 114 

Figure 3.8  Recommendations for Reasonable Range of Alternatives ............................................. 121 

 
Tables 

 
Table 2.1  Performance Criteria ........................................................................................................... 13 

Table 2.2  Travel Time Savings (2040) Qualitative Ratings ................................................................ 15 

Table 2.3  User Benefit- Fuel Saved Qualitative Ratings .................................................................... 16 

Table 2.4  Access to Employment Centers (2040) Qualitative Ratings .............................................. 18 

Table 2.5  Access Management Qualitative Ratings ........................................................................... 20 

Table 2.6  Safety Qualitative Ratings .................................................................................................. 22 

Table 2.7  V/C Ratio for Corridors (2040) ............................................................................................ 23 

Table 2.8  V/C Ratio for Links (2040) .................................................................................................. 24 

Table 2.9  Level of Service Qualitative Ratings ................................................................................... 25 

Table 2.10  Hours of Delay Qualitative Ratings................................................................................... 26 

Table 2.11  Travel Time Index (2040) Qualitative Ratings .................................................................. 28 

Table 2.12  Environmental and Community Impacts Criteria .............................................................. 30 

Table 2.13  Streams Qualitative Ratings ............................................................................................. 32 

Table 2.14  Wetlands Qualitative Ratings ........................................................................................... 33 

Table 2.15  Lakes and Ponds Qualitative Ratings .............................................................................. 35 

Table 2.16  Floodplains Qualitative Ratings ........................................................................................ 36 

Table 2.17  Conservation Area/Parks/Section 4(f) Qualitative Ratings .............................................. 38 

Table 2.18  Land and Water Conservation/Section 6(f) Qualitative Ratings ....................................... 40 

Table 2.19  Protected Species Areas (Cherokee darter, Etowah darter, amber darter) Qualitative 
Ratings ........................................................................................................................ 42 

Table 2.20  Protected Species (Number of Species) Qualitative Ratings ........................................... 44 

Table 2.21  Noise Receptors Qualitative Ratings ................................................................................ 46 

Table 2.22  Environmental Justice (Low-Income) Qualitative Ratings ................................................ 48 

Table 2.23  Environmental Justice (Minority) Qualitative Ratings ....................................................... 49 

Table 2.24  Farmland Qualitative Ratings ........................................................................................... 50 

Table 2.25  Displacements Qualitative Ratings ................................................................................... 52 

Table 2.26  Potential Historic Properties/Section 4(f) Qualitative Ratings .......................................... 54 

Table 2.27  Potential Archaeological Sites/Section 4(f) Qualitative Ratings ....................................... 55 

Table 2.28  Cemeteries Qualitative Ratings ........................................................................................ 57 

Table 2.29  Native American Interests Qualitative Ratings ................................................................. 58 

Table 2.30  Air Quality Qualitative Ratings .......................................................................................... 60 

Table 2.31  ICE Qualitative Ratings ..................................................................................................... 62 

Table 2.32  Construction Impacts Qualitative Ratings ........................................................................ 64 



SR 20 Improvements from Canton to Cumming   
    

 
 

 iv PI Nos: 0002862, 0003681, 0003682 
  
 

Table 2.33  Mitigation/Avoidance Potential Qualitative Ratings .......................................................... 66 

Table 2.34  Costs/Other Criteria .......................................................................................................... 68 

Table 2.35  Total Costs Qualitative Ratings ........................................................................................ 69 

Table 2.36  Benefit/Cost Qualitative Ratings ....................................................................................... 72 

Table 2.37  Constructability Qualitative Ratings .................................................................................. 74 

Table 3.1   Summary of Overall Results Table .................................................................................... 79 

Table 3.2   Summary of Overall Results- Companion Table ............................................................... 81 

Table 3.3   Summary of Performance Results ..................................................................................... 88 

Table 3.4   Summary of Costs/Other Criteria ...................................................................................... 93 

Table 3.5   Summary of Potential Environmental and Community Impacts ........................................ 98 

Table 3.6 Summary of Conceptual Alternatives .............................................................................. 119 
 
 

 
 
 
 
 
  
  



SR 20 Improvements from Canton to Cumming   
    

 
 

 v PI Nos: 0002862, 0003681, 0003682 
  
 

Appendices 
 
Appendix A Screen 2 Comprehensive Matrix 
Appendix B Detailed Analysis 
  



SR 20 Improvements from Canton to Cumming   
    

 
 

 vi PI Nos: 0002862, 0003681, 0003682 
  
 

Definitions of Acronyms 

  
Atlanta Regional Commission ARC 
Benefit Cost Ratio 
Carbon Monoxide 
Clean Air Act 

B/C 
CO 
CAA 

Code of Federal Regulations 
Draft Environmental Impact Statement 

CFR 
DEIS 

Environmental Justice 
Federal Highway Administration 

EJ 
FHWA 

Federal Emergency Management Agency FEMA 
Georgia Archeological Site File 
Georgia Department of Transportation 

GASF 
GDOT 

Georgia’s Natural, Archaeological, and Historic Resources GIS  
Geographical Information System 

GNAHRGIS 
GIS 

Indirect and Cumulative Effects 
Interstate 

ICE 
I 

Intelligent Transportation System 
Land and Water Conservation Fund 
Level of Service 
Metropolitan Planning Organization 
Milepost 

ITS 
LWCF 
LOS 
MPO 
MP 

Mobile Source Air Toxics 
Motor Vehicle Emissions Simulator 
Natural Resources Spatial Analysis Lab 

MSAT 
MOVES 
NARSAL 

National Environmental Policy Act NEPA 
National Register of Historic Places 
Origin/Destination 
Particulate Matter 

NRHP 
O/D 
PM 

Regional Transportation Plan 
Right of Way 
Safe, Accountable, Flexible, and Efficient Transportation Equity Act: A 

Legacy for Users  
State Route 

RTP 
ROW 
SAFETEA-LU 
 
SR 

To Be Determined 
Transportation Demand Model 
Transportation Improvement Program 

TBD 
TDM 
TIP 

Transportation System Management 
Travel Time Index 
U.S. Army Corps of Engineers 
U.S. Department of Transportation 
U.S. Fish and Wildlife Service 
Vehicle Hours Traveled 
Vehicle Miles Traveled 
Volume to Capacity Ratio 
 

TSM 
TTI 
USACE 
USDOT 
USFWS 
VHT 
VMT 
V/C 

 

 

  
  
  



SR 20 Improvements from Canton to Cumming   
    

 
 

 vii PI Nos: 0002862, 0003681, 0003682 
  
 

EXECUTIVE SUMMARY 
 
In support of the Environmental Impact Statement (EIS) for the proposed State Route (SR) 20 
Improvements from I-575 in Canton and SR 400 in Cumming, the Georgia Department of 
Transportation (GDOT) has prepared this technical memorandum to document the Screen 2 
analysis of the conceptual alternatives.  The Screen 2 analysis is consistent with the approach 
provided in the Alternatives Analysis Methodology Memo and is part of the process in evaluating 
and screening out alternatives working toward determining the Reasonable Range of 
Alternatives to take into the DEIS for further evaluation.  This analysis provides an evaluation of 
multiple performance metrics, environmental and community impacts, and costs associated with 
conceptual alternatives derived from the strategies that were recommended for further 
evaluation in Screen 1: Fatal Flaw Strategy Screen (available on the project website at: 
www.dot.ga.gov/sr20improvements).   
 
The Screen 2 Conceptual Alternatives Screen provides an evaluation of three categories: 
performance, costs/other, and environmental and community impacts.  Performance metrics include 
travel time savings, fuel saved, access to employment centers, access management, safety, 
level of service, vehicle hours of delay, and travel time index.  Environmental and community 
impacts criteria include: streams, wetlands, lakes/ponds, floodplains, conservation 
areas/parks/Section 4(f), Land and Water Conservation Fund lands, protected species (areas 
and number of species), noise receptors, environmental justice, farmland, potential 
displacements, potential historic properties/Section 4(f), potential archaeological sites/Section 
4(f), cemeteries, Native American interests, air quality, and indirect and cumulative effects.  
Costs and other factors analyzed include: construction impacts, mitigation/avoidance potential, 
right of way costs, construction costs, operations and maintenance costs, benefit/cost ratio, and 
constructability.   
 
In Screen 2, a total of eight conceptual alternatives were derived from the five strategies that 
were advanced from Screen 1.  As a result of the Screen 2 analysis, the conceptual alternatives 
with the overall best potential to meet the goals of the project while balancing environmental and 
community impacts and costs have been recommended to advance for further study.  The 
recommendation of the Screen 2 evaluation is to advance Conceptual Alternatives 0 (No Build), 
2 (Widening Existing SR 20) and 4 (Widening Existing SR 20 with some Localized Bypasses) 
for further evaluation.  As a conceptual alternative Conceptual Alternative 4 is recommended to 
advance, including all Widen Existing alternatives as well as one localized bypass alternative in each 
link.   Specifically, the following are recommended to advance for further consideration:  4B-3 (Red), 
4B-4 (Yellow); 4C-3 (Red), 4C-4 (Orange); 4D-1 (Blue), 4D-3 (Red); 4E-1 (Pink), 4E-2 (Red); and 4F-
1 (Green), 4F-2 (Yellow), 4F-3 (Red), 4F-4 (Pink), and 4F-5 (Orange).  Section 3.0 provides a 
detailed summary of the findings.  
 
Conceptual Alternative 1 (Transportation Systems Management) is not recommended to 
advance primarily due to deficiencies in being able to meet the performance components (e.g., 
specifically the capacity-related needs) identified in the Need and Purpose.  Conceptual 
Alternatives 3A (New Location Alternative [North]) and 3B (New Location Alternative [South]) 
are not recommended to advance primarily due to the higher costs associated with these 
alternatives relative to other alternatives that could potentially meet the Need and Purpose at 
significantly lower costs.  Conceptual Alternative 5A (Widening SR 20 plus Re-routing on SR 
369) is not recommended to advance due to a combination of having mixed potential to meet 
the performance components of the Need and Purpose and the lower relative benefit per dollar 

http://www.dot.ga.gov/sr20improvements
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spent as compared to other alternatives.  Conceptual Alternative 5B (Widening SR 20 plus Re-
routing on Bethelview Road) is not recommended to advance due to a combination of having 
limited potential to meet the performance components of the Need and Purpose, failure to 
address any problems between Bethelview Road and SR 400, and the lower relative benefit per 
dollar spent as compared to other alternatives.   
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1.0 INTRODUCTION 

1.1 Overview 

The Georgia Department of Transportation (GDOT) and the Federal Highway 
Administration (FHWA) have initiated the Environmental Impact Statement (EIS) for the 
proposed State Route (SR) 20 Improvements from between I-575 in Canton and SR 400 
in Cumming as required by federal laws including, the National Environmental Policy Act 
(1969) (NEPA) and Section 6002 of Safe, Accountable, Flexible, Efficient Transportation 
Equity Act: A Legacy for Users (SAFETEA-LU), as amended by Section 1305 of Moving 
Ahead for Progress in the 21st Century Act (MAP-21) (a full listing of environmental laws 
with which the project will comply is outlined in the Agency Coordination Plan available 
on the project website at www.dot.ga.gov/sr20improvements).  The SR 20 
Improvements project includes engineering and environmental studies to evaluate 
potential solutions to address congestion, mobility, and safety concerns along SR 20 
between Canton and Cumming.   

GDOT, as the project sponsor, in coordination with FHWA, the lead Federal agency, 
have developed an Alternatives Analysis Methodology to document the proposed 
process of identifying, evaluating, and advancing alternatives for further analysis, with an 
overall goal of identifying a preferred alternative during the DEIS process. The 
methodology includes the consideration of increasingly detailed analysis criteria 
consistent with the project’s Need and Purpose, as well as discussion with stakeholders 
and the public, to be engaged in the process of advancing alternatives. The Council on 
Environmental Quality requires that agencies avoid, minimize, and mitigate impacts per 
the NEPA.  FHWA also has a mitigation policy which requires mitigation to be included 
as an integral part of the proposed Administration action (as found in 23 CFR 771.105(d) 
http://environment.fhwa.dot.gov/projdev/tdmmitig2.asp).   

SAFETEA-LU coordination milestones include: Notice of Intent, Need and Purpose, 
methodologies, range of alternatives, technical studies, DEIS, identification of preferred 
alternative, FEIS, and Record of Decision (ROD).  These milestones can be found in the 
Agency Coordination Plan (www.dot.ga.gov/sr20improvements). Alternatives 
development incorporates agency and public involvement, affording the opportunity to 
review and comment on the strategies considered, the technical evaluation, and the 
relative performance of each strategy.    

1.2 Alternatives Selection Process 

In accordance with the SR 20 Improvements from Canton to Cumming Alternatives 
Analysis Methodology Memorandum, November 2013, this document summarizes the 
approach to and recommendations of Screen 2, the Conceptual Alternatives Strategy 
Screen.   The current phase of the project is the Alternatives Development, as indicated 
in the red highlighted section in Figure 1.1, Project Overview and Status.   

According to SAFETEA-LU, and amended by Moving Ahead for Progress in the 21st Century, 
(MAP-21), lead agencies must provide opportunities for involvement of participating agencies 
and the public and consider input.  The agencies, stakeholders, and public were afforded 
opportunities to review the alternatives evaluation criteria and initial conceptual 
alternatives, and provide comments in association with the Alternatives Analysis 
Methodology Memo via the Public Information Open House ([PIOH], December 2013) 
materials.   

http://www.dot.ga.gov/sr20improvements
http://environment.fhwa.dot.gov/projdev/tdmmitig2.asp
http://www.dot.ga.gov/sr20improvements
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Figure 1.1  Project Overview and Status 

 

The project approach to alternatives decision-making is outlined in Figure 1.2, 
Alternatives Decision-making Process, which documents a multi-phase alternatives 
evaluation approach that assesses the universe of alternatives and reasonable range of 
alternatives with the objective of ultimately identifying a preferred alternative through the 
NEPA process.  The iterative process includes subsequently more detailed levels of 
analysis.  The strategies developed in Screening Phase One are further developed in 
Screening Phase Two.  The best-performing conceptual alternatives from Screening 
Phase Two are advanced for further evaluation.   

Figure 1.2  Alternatives Decision-making Process 

 

Screen 1 (aka the high-level or jet level analysis in Figure 1.2), as documented in the 
Screen 1: Fatal Flaw Strategy Screen Technical Memorandum (December 2013), 
provides an analysis of the universe of alternatives which concluded in the 
recommendation of five roadway strategies to be evaluated as conceptual alternatives in 
Screening Phase Two.  Screen 1 was provided to the public and Citizens Advisory 
Committees (CAC) in December 2013 and the Technical Advisory Committee (TAC) in 
January 2014.   
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Screen 2 (aka the airplane-level analysis in Figure 1.2), documented herein as the 
Screen 2: Conceptual Alternatives Screen Technical Memorandum, evaluates the 
conceptual alternatives identified in Screen 1 and concludes with a recommendation of 
alternatives to be further evaluated.  Screen 2 analysis results will also be presented to 
the TAC, CACs, and public for review and comment.   

The review and comment on the range of alternatives is an agency coordination point as 
outlined in the SR 20 Improvements from Canton to Cumming Agency Coordination Plan 
(ACP) and SAFETEA-LU.  The decision of which conceptual alternatives advance to the 
DEIS will be assessed based on balancing performance, environmental and community 
impacts (e.g., natural, social, cultural, and physical), cost, and input from the TAC, CACs, and 
the public findings to date.  The public’s input is factored as one of the considerations during 
this project milestone.   

The DEIS (aka the more detailed or car-level of analysis in Figure 1.2), would analyze in 
detail the reasonable range of alternatives with the ultimate objective of the NEPA 
process to identify a preferred alternative. 

1.3 Screen 1 Summary 

1.3.1 Screen 1 Process and Results 

Screen 1: Fatal Flaw Strategy Screen (available on the project website at: 
www.dot.ga.gov/sr20improvements) was completed in the Fall of 2013.  The first step in 
the Screen 1 process was to determine the universe of alternative strategies. This step 
supported the identification of roadway improvements as the preferred transportation 
mode, which is consistent with the project’s planning basis for action, as documented in 
the project’s Need and Purpose (available on the project website at: 
www.dot.ga.gov/sr20improvements).   

The second step in the Screen 1 was to evaluate a universe of alternative strategies 
based on its ability to address the project’s Need and Purpose.  These roadway 
strategies included a full range of improvement options including:  

 No Build (Required per NEPA) 
 S1 - Transportation System Management 
 S2 - Widen Existing Roadway 
 S3 - New Location Roadway 
 S4 - Combination Widen Existing with Localized Bypasses 
 S5 - Combination of Widen Existing with Localized Bypasses and Re-routing 

onto Alternate Roadways 

The Need and Purpose of the proposed SR 20 Improvements project between I-575 and 
SR 400 is to improve mobility for people and goods, reduce congestion, and address 
safety.  

As a result of Screen 1, each of the alternative strategies (S1-S5) was found to have the 
potential to meet the project’s Need and Purpose and recommended to advance to 
Screen 2 for further study.  The S1-S5 strategies were developed into Conceptual 
Alternatives (Section 1.5 below).   

http://www.dot.ga.gov/sr20improvements
http://www.dot.ga.gov/sr20improvements
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1.3.2 Public Involvement 

The Conceptual Alternatives and S1-S5 strategies were presented to the TAC, CACs, 
and the public at Public Information Open Houses (Ball Ground and Cumming, 
December 2013) so agencies, stakeholders, and the public had an opportunity to review 
and comment.  The public feedback to these alternative strategies is summarized in the 
PIOH #2 Summary (February 2014), available on the project website at: 
www.dot.ga.gov/sr20improvements. 

1.4 Screen 2 Summary 

The purpose of Screen 2 is to analyze conceptual alternatives based on performance, 
environmental and community impacts, and cost with the objective of identifying the best 
performing alternatives that can advance for further evaluation.   

Each of the alternative strategies from Screen 1 that had the potential to meet the 
project’s Need and Purpose has been further engineered and developed into a 
conceptual alternative (e.g. alternative corridor locations with a conservative footprint to 
accommodate additional lanes as required to satisfy traffic demand), which was 
analyzed in Screen 2.  Multiple criteria in the areas of transportation performance (e.g., 
hours of delay, levels of congestion, etc.), environmental and community resources 
impacts (including natural, social, cultural, and physical), and cost (e.g., construction 
costs, benefit/cost [B/C] ratio, etc.) have been evaluated for each alternative.  Overall 
performance has been compared across all conceptual alternatives.  Each conceptual 
alternative has been evaluated to the same level of detail using performance analysis 
tools consistent with resource methodologies established for this study.  Environmental 
and community impacts reviews for Screen 2 are based on desktop analyses and 
publicly available datasets, and were not field surveyed.  A comprehensive summary of 
raw data results and qualitative ratings are presented in Appendix A, Screen 2 
Comprehensive Matrix. 

1.5 Screen 2 Conceptual Alternatives 

The Screen 1 Strategies served as the basis to develop the Screen 2 conceptual alternatives.  
Planning level engineering was applied in the development of the Screen 2 conceptual 
alternatives, whereas the Screen 1 simply looked at mode type and potential corridors for 
consideration.  The following Screen 2 roadway conceptual alternatives were evaluated: 

 0- No Build Alternative – This alternative consists of no action to address the 
project Need and Purpose. 

 1 -Transportation System Management – This alternative consists of spot 
improvements such as adding turn lanes, signal optimization, signal coordination, 
Intelligent Transportation Systems (ITS) implementation, and intersection 
improvements made within existing right of way. 

 2 –Widen Existing Roadway – This alternative consists of providing additional 
thru-lanes combined with improvements identified in Conceptual Alternative 1 
along the existing SR 20 corridor between I-575 and SR 400. 

 3 –New Location Roadway – This alternative consists of a new location freeway 
either north or south of SR 20 from I-575 to SR 400, which would draw vehicles 
off of existing SR 20, thereby improving its performance. 

http://www.dot.ga.gov/sr20improvements
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 4 –Combination of Widen Existing with Localized Bypasses - This alternative 
consists of a combination of widening existing SR 20 and/or localized bypasses 
around more heavily developed links of the SR 20 corridor between I-575 and SR 
400: Canton, Buffington, Macedonia, Lathemtown, Ducktown, and Cumming. 

 5 –Combination of Widen Existing with Localized Bypasses and Re-routing 
onto Alternate Roadways– This alternative consists of Conceptual Alternative 4 
plus utilizing existing roadways, e.g., SR 369 or Bethelview Road, and re-
designating as SR 20.  
 

Figure 1.3 visually depicts the conceptual alternatives evaluated in Screen 2.  Figure 1.4 
provides a schematic outlining the comprehensive list and nomenclature of alternatives 
evaluated in Screen 2.  Appendix B provides detailed descriptions of the development of 
conceptual alternatives and the manner in which Screen 1 strategies were converted to 
Screen 2 conceptual alternatives.   

Study area corridors were developed for the Screen 2 analysis based on GDOT precedent 
for similar studies and assumed a corridor width of 650 feet for arterials and 700 feet for 
freeways. This allows for a conservative estimate of impacts based on desktop datasets, 
which are publicly available datasets that allow for comparable analysis among conceptual 
alternatives.   The corridors that advance from Screen 2 will have field studies completed to 
more accurately define resources that could be impacted by the alternative improvement.  
Further refinements and more detailed design of the corridors will be completed in an attempt 
to avoid and minimize impacts to the resources.  This will result in a more accurate 
assessment and will result in a reduction of potential impacts from the Screen 2 analysis. 

  Recent Developments 

As of February 2015, the designation of SR 20 in Cumming has been shifted from Atlanta Rd 
south of West Maple Street to Veterans Memorial Drive. 
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Figure 1.3  Conceptual Alternatives 
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Figure 1.4  Roadway Conceptual Alternatives Schematic 
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4D-1 - 
Lathemtown Blue 

(North) 

4D-2 - 
Lathemtown 

Green (North) 

4D-3 - 
Lathemtown Red 

(Existing) 

4D-4 - 
Lathemtown 

Yellow (South) 

4E Ducktown  
Link 

4E-1 - Ducktown 
Pink (North) 

4E-2 - Ducktown 
Red (Existing) 

4E-3 - Ducktown 
Teal (South) 

4E-4 - Ducktown 
Orange (South) 

4F Cumming   
Link 

4F-1 - Cumming 
Green (Sawnee 

Dr.) 

4F-2 - Cumming 
Yellow (Elm St.) 

4F-3 - Cumming 
Red (Existing) 

4F-4 - Cumming 
Pink (Tolbert St.) 

4F-5 - Cumming 
Orange (Veterans 
Memorial Blvd.) 

4F-6 - Cumming 
Blue (Chamblee 

Gap Rd.) 

S5 - Rerouting 

5A - Alt 4 and SR 
369  

5B- Alt 4 and 
Bethelview 
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2.0 SCREEN 2: ANALYSIS  

2.1 Introduction 

The Screen 2 analysis consists of an assessment of relative comparison of conceptual 
alternatives based on the evaluation of multiple criteria, using desktop datasets (data 
that is readily available from various sources and previous studies and does not include 
actual field verification studies) and predictive modeling.  The purpose of this phase is to 
consider each conceptual alternative and provide data in multiple criteria categories, 
such as performance, environmental and community impacts, and costs/other.  These 
criteria were determined as they are representative examples of data that the DEIS will 
evaluate in detail.  Section 3 provides a comprehensive summary of all performance results.   

A comprehensive summary of raw data results and qualitative ratings are presented in 
Appendix A, Screen 2 Comprehensive Matrix.  Appendix B provides further details of the 
approach, assumptions, and context for evaluation as well as providing results for each 
criterion.   

Qualitative Ratings 

The qualitative ratings of ‘Exceeds,’ ‘Meets,’ and ‘Needs Improvement’/’Fails’ were used 
in Screen 2.  ‘Exceeds’ and ‘Meets’ ratings were assigned for all criteria; however, the 
Performance criteria received a rating of ‘Fails’ instead of ‘Needs Improvement.’  The 
‘Fails’ rating was applied only to Performance criteria, since it directly correlates with the 
ability of the conceptual alternative to potentially meet the project’s Need and Purpose.  
If the Screen 2 analysis revealed that the goals and objectives of the Need and Purpose 
do not have the potential to be met, then further evaluation of these alternatives would 
be warranted to determine if they would be a reasonable alternative.  Level of Service 
(LOS) was the sole performance metric that used ‘Meets’ and ‘Fails’ due to an ‘Exceeds’ 
rating not being applicable for this particular measure. 

Conversely, Environmental and Community Impacts and Costs/Other Criteria used a 
‘Needs Improvement’ rating based on analysis occurring at this early phase of project 
development.  It should be noted that the ratings assigned for Environmental and 
Community Impacts and Costs/Other Criteria in Screen 2 have the potential to move into 
a different category as the alternatives progress through the Project Development 
Process.  At this stage the alternatives are still broad brushed designs.  As we continue 
forward, more detail will be incorporated into each advancing alternative which will allow 
for more detailed study and analysis to determine with greater accuracy the impacts to 
the environment and the costs associated with the designs.  In addition, continued 
collaboration with the TAC/CACs and public will allow for avoidance/minimization 
measures to be implemented based on balancing the desires of the stakeholders with 
the trade-offs among resource impacts.  It should also be noted that the costs will get 
more accurate as the project develops in detail, and the cost estimates at this stage 
provide general comparable values to determine how one alternative relatively compares 
to another. 

Natural Breaks 

The three categories of qualitative ratings of ‘Exceeds’, ‘Meets’, and ‘Needs 
Improvement’ or ’Fails’ were based on natural breaks of raw data for each criterion.  
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Natural breaks are readily apparent groupings of the raw data that can also be visualized 
graphically.  This allows for clusters of data points to be grouped together, instead of 
arbitrarily splitting closely performing data based strictly on a formula.  In every case of 
closely performing data, if judgments were not readily apparent, a conservative (e.g., 
more inclusive) determination was made in the data groupings and associated 
qualitative ratings. 

2.2 Performance 

2.2.1 Performance Summary 

With the exception of the Access Management and Safety criteria, all other criteria were 
analyzed via Atlanta Regional Commission’s (ARC) Travel Demand Model 
(TDM).  Output from the TDM was reported for the 2020 and 2040 PM peak periods for 
the No Build and build conceptual alternative scenarios.  The 2040 PM peak period was 
selected as the primary analysis period because it represents conditions on the roadway 
system where volumes are at its peak, therefore representing the worst conditions or the 
most strenuous travel patterns for a given day.  Additionally, the year 2040 is most 
appropriate in relationship to the 20 year design life of the improvement project.  The year 
2040 is also the latest year that the ARC’s TDM is available for analysis.  Most of the 
measures analyzed via the TDM compare results from the No Build scenario with a 
potential build conceptual alternative.   

Conceptual Alternative 1 (TSM) was not analyzed using the TDM due to constraints of 
the model inputs.  Conceptual Alternative 5B was not analyzed using the TDM, since it is 
a combination of the widening with localized bypasses condition between I-575 and 
Bethelview and the No Build condition from Bethelview to SR 400.  Alternative 5B was not 
modeled because the condition it represents is readily apparent from data collected by 
modeling both the No Build condition and Conceptual Alternative 2 (Widening Alternative).  
Conceptual Alternative 5B proposes to widen existing SR 20 from I-575 to Bethelview Road 
and re-route SR 20 onto Bethelview Road.  Bethelview Road is programmed for construction 
(and as of Fall 2014 has been Let to construction), so the No Build condition and TDM model 
includes a 4-lane section along Bethelview Road.  By stopping the widening of existing SR 20 
in the middle of the project and not adding capacity to either Bethelview Road or SR 20 
through Cumming, Conceptual Alternative 5B would not solve the congestion issue through 
the most congested segment of the project in Cumming.  It was therefore determined not a 
reasonable use of expending resources on analyzing this alternative further using the TDM.  
As such, Conceptual Alternatives 1 and 5B were evaluated using qualitative assessments, 
which are depicted in the results summary tables and conclusions.  

Unless otherwise noted, each performance criteria received a rating of ‘Exceeds’, 
‘Meets’, or ‘Fails’.  The delineations between these ratings are based on natural breaks 
in data, where an ‘Exceeds’ rating demonstrated greater improvement in performance as 
compared to ‘Meets’.  However, a ‘Fails’ rating is predicated on how a conceptual 
alternative fails to meet the objectives of the Need and Purpose of the project; and 
therefore, would not be advanced for further consideration.  Justification is provided 
where a divergence from the natural breaks of data is used.  Natural breaks in data are 
provided in two categories where applicable: 1) for corridor-wide alternatives and 2) for 
individual links, so that the data provides apples-to-apples comparisons among corridor-
wide alternatives or link-level alternatives.  The performance for each conceptual 
alternative will be discussed, below, from the perspective of a corridor-wide alternative and 
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individual links.  The corridors analyzed were the SR 20 widening of existing from Canton to 
Cumming (Alternative 2); the new location freeways south and north (Alternatives 3A & 3B); 
and the widening of SR 20 with re-routing and widening along SR 369 to GA 400 (Alternative 
5A).  Links included the widening of sections along SR 20 in Canton, Buffington, Macedonia, 
Lathemtown, Ducktown, and Cumming.    

Table 2.1 illustrates the performance criteria and the units of analysis that were used to 
evaluate each conceptual alternative.  The performance criteria are allocated by the 
three objectives of the Need and Purpose (e.g., mobility, safety, and congestion). 
Following this table is a discussion of each performance criteria and the associated 
ratings for each conceptual alternative. 

   

Table 2.1  Performance Criteria 

Need and Purpose 

Objective 
Performance Criteria* Units 

1. Mobility 

 

Travel Time Savings  (2040) Minutes (Total per driver) 

User Benefits- Fuel Saved Fuel Saved (per user) 

Access to Employment 

Centers (2040) 
# of Origin / Destination (O/D) Trips 

Access Management Qualitative 

2. Safety Safety Qualitative  

3. Congestion 

 

Level of Service (2040) Volume / Capacity Ratio (V/C)  

User Benefits- Vehicle 

Hours Saved 

Vehicle Hours Saved (Total Hours of all 

trips along corridor) 

Travel Time Index (2040) 
Free Flow/ Congested Travel Time (of 

all trips along corridor) 

*Analysis results of these criteria are provided in Sections 2.2.2 – 2.2.9.  A summary of results is found in 
Appendix A, Screen 2 Comprehensive Matrix.  Detailed analysis of these criteria is found in Appendix B.
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2.2.2 Travel Time Savings (2040)  

Travel Time Savings is a criterion used to measure mobility.  The calculations for travel 
time savings were derived from the ARC’s TDM.  The TDM reports travel time savings 
as bidirectional data between I-575 and SR 400.  The difference in trip times for a single 
driver on SR 20 between Canton and Cumming, comparing the 2040 No Build and a 
2040 conceptual alternative for the PM peak period is measured in this criterion.  A key 
influencer for time savings is speed.  The output for this measure is reported in minutes 
for auto and freight combined.  The ratings reflect how a project would result in 
performance along existing SR 20.  Appendix B provides additional details on the 
evaluation of this criterion.   

Ratings Justification: The qualitative ratings used for travel time savings were based on the 
natural break points (e.g. groupings) of the TDM output data. These natural breaks fall into 
the following ranges for the corridor and links and were assigned the corresponding 
qualitative ratings: 

 

Corridor Link 

 Exceeds - 60-80 minutes travel 

savings   

 Exceeds - 21-30 minutes travel 

savings  

 Meets - 30-59 minutes travel savings    Meets - 11-20 minutes travel savings   

 Fails - >0 but <30 minutes travel 

savings   

 Fails - 0-10 minutes travel savings   

 

Conceptual alternatives for which the TDM did not analyze receive a qualitative assessment 
which is reflected in the table below (e.g., 1 and 5B). 
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Table 2.2  Travel Time Savings (2040) Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Fails 
 

 
Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 

http://www.atlantaregional.com/transportation/travel-demand-model 
Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.2.3 User Benefits - Fuel Saved 

The potential user benefits were evaluated with fuel consumption as a criterion for vehicles 
traveling along SR 20 between Canton and Cumming using ARC’s TDM.  The ‘fuel saved’ 
value represents the differential between the total number of gallons of fuel used over the 
course of a year by a single user for the No Build alternative and the evaluated conceptual 
alternatives.  The key driver impacting fuel consumption is average operating speed and 
serves as a sensitivity analysis to Travel Time Savings.  The Fuel Consumption criterion 
helps to illustrate the impact a conceptual alternative has on the user’s energy consumption & 
operating cost.  Appendix B provides additional details on the evaluation of this criterion.   

Ratings Justification: The ratings reflect an average of how a conceptual alternative would 
result in fuel savings along both new location and existing SR 20 sections. The fuel savings 
data for the entire corridor has been categorized into three performance ratings based on the 
three natural breaks in the data.   

  

http://www.atlantaregional.com/transportation/travel-demand-model
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 Exceeds - fuel savings is greater than 80 gallons per user per year   

 Meets - fuel savings is between 80 and 50 gallons per user per year 

 Fails- fuel savings is below 50 gallons per user per year  

Please note, the fuel savings data indicates that there are no natural breaks for sub-
alternatives for each link of Conceptual Alternative 4.  As such, regardless of the fuel savings 
calculated, all sub-alternatives for each link of Conceptual Alternative 4 receive a ratings of 
‘Meets’ as the data cannot clearly distinguish between these conceptual alternatives.  

Conceptual alternatives for which the TDM did not analyze receive a qualitative 
assessment which is reflected in the table below (e.g., 1 and 5B). 

Table 2.3  User Benefit- Fuel Saved Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Fails 
 

 
Source: ARC Travel Demand Model: 4-Step Model 2010 Base Year. http://www.atlantaregional.com/transportation/travel-

demand-model 
Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
  

http://www.atlantaregional.com/transportation/travel-demand-model
http://www.atlantaregional.com/transportation/travel-demand-model
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2.2.4 Access to Employment Centers (2040) 

This criterion provides a method for understanding the relationship of travel demand and 
economic activity.  The number of trips traversing through/to employment centers are 
calculated via ARC’s TDM and are reported in terms of total in and out trips for the 2040 
PM peak period.  Although multiple employment centers are located within driving 
distance of the corridor, for the purposes of this analysis, only the total trips generated in 
the Canton and Cumming employment centers were calculated for each conceptual 
alternative, due to the higher probability that SR 20 trips would be used to access these 
employment centers.  However, it would be anticipated that access to multiple 
employment centers outside of the corridor, especially in North Fulton County, could 
benefit from improvements along SR 20.  The degree of increase or decrease is 
measured via the differential between a conceptual alternative with the 2040 No Build 
alternative.  The projected total trips are not confined to trips made via SR 20, but 
instead represent the total number of trips that traverse through identified employment 
centers via various roadway facilities.  This measure helps illustrate the degree of impact 
a conceptual alternative has (such as a decrease or increase) with regard to generating 
trips to and from these economic generators.     

The Access to Employment Centers performance criterion illustrates the potential impact 
a conceptual alternative has on the Canton and Cumming employment centers located 
on SR 20 by calculating how many additional trips result from a conceptual alternative 
being constructed.  In essence, this measure provides an economic impact illustration 
for each conceptual alternative’s impact.  However, since evaluating potential economic 
impacts was not identified as an objective of the Need and Purpose, this measure was 
utilized as a criterion for additional context of the overall understanding of performance.  
Appendix B provides additional details on the evaluation of this criterion.   

Ratings Justification: The ratings reflect how a project would result in performance 
along existing SR 20.  The qualitative ratings used for access to employment centers 
were based on the natural break points (e.g. groupings) between the No Build and the 
Conceptual Alternative being evaluated of the TDM output data. These natural breaks 
fall into the following ranges for the corridor and link alternatives and were assigned the 
corresponding qualitative ratings (i.e. the same ratings were used for corridors and 
links): 

 Exceeds - >15,000 increase in number of trips  

 Meets - 5,000-14,999 increase in number of trips   

 Fails - <5,000 increase in number of trips  

Conceptual alternatives for which the TDM did not analyze receive a qualitative 
assessment which is reflected in the table below (e.g., 1 and 5B). 
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  Table 2.4  Access to Employment Centers (2040) Qualitative Ratings 

Exceeds 

 

 
 

Meets 

 
 
 
 
 
 
 
 

 

 

Fails 

 
 

 

 

Source: ARC Travel Demand Model: 4-Step Model 2010 Base Year. http://www.atlantaregional.com/transportation/travel-
demand-model 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.2.5 Access Management 

The Federal Highway Administration (FHWA) defines access management as the proactive 
management of vehicular access points to land parcels adjacent to all manner of roadways.  
Good access management promotes safe and efficient use of the transportation network.  
Access Management encompasses a set of techniques that state and local governments can 
use to control access to highways, major arterials, and other roadways.  

Each alternative was evaluated for access management by assessing whether the design 
elements or treatments utilized within a particular alternative to control access could reduce 
friction to the through movements along SR 20.  Treatments utilized to control access and 
reduce friction and thus improve flow along a roadway include adding medians, reducing the 
number of driveways either by closing or combining or re-routing, and intersection 
improvements. Reducing friction to the through movements would mean that the vehicles 
traveling along SR 20 would not have to slow down as often and travel time would be 
improved. 

http://www.atlantaregional.com/transportation/travel-demand-model
http://www.atlantaregional.com/transportation/travel-demand-model
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Access Management along arterials, such as SR 20, is discussed in the Mobility section of 
the Need and Purpose “Since access to abutting property is not their major function, some 
degree of access control is desirable to enhance mobility. Mobility is evaluated on the basis 
of operating speed or trip travel time.” 

Access Management is an evaluation of potential conflicts along a corridor and 
movement patterns, which is captured in the Safety and Travel Time Savings criteria; 
therefore, it has been included as a criterion for additional context for overall 
performance.  Appendix B provides additional details on the evaluation of this criterion.   
 
Ratings Justification: The ratings reflect how a project would result in performance along 
existing SR 20. The qualitative assessment was based on the potential for an alternative to 
reduce friction to the through movements. Absent detailed design, access management 
distinctions among alternatives are not discernibly different at Screen 2; therefore, conceptual 
alternatives were evaluated in terms of having potential to improve access management, and 
fall into two categories: Meets or Fails.  The ratings reflect how a project would result in 
access management performance along existing SR 20.  If an alternative would result in a 
potential to reduce friction to the through movements along SR 20, it received a ‘Meets’ 
rating. If an alternative would not have the potential to reduce friction to the through 
movements along SR 20 throughout the entire corridor, it received a ‘Fails’ rating.  

 Exceeds – Not Applicable 

 Meets – Potential to reduce friction to through movements along SR 20 

 Fails– Does not have potential to reduce friction to through movements along SR 
20 throughout the corridor. 
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Table 2.5  Access Management Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Fails 
 

 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.2.6 Safety 

Each conceptual alternative was evaluated for safety by assessing their potential to: reduce 
vehicle conflicts; improve sight distance; and reduce severe crashes.  A qualitative 
assessment was conducted for each conceptual alternative to determine whether an 
alternative:  

 Could potentially reduce access conflicts and vehicular conflicts through access 
management treatments such as medians, reduced driveways, and intersection 
improvements;  

 Included a re-routed or bypassed section of SR 20 that would result in improving 
any existing sight distance issues; 

 Has the potential to reduce severe crashes by adding shoulders, correcting 
horizontal alignment, and including other geometric roadway improvements. 

 

Not Applicable 
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Since Safety is an objective of the Need and Purpose, it was evaluated as a criterion for the 
performance analysis.  This analysis does not include any indirect effects that the project may 
have on the VPD on the existing SR 20.  Appendix B provides additional details on the 
evaluation of this criterion.   
 
Ratings Justification: Absent detailed design, safety distinctions among alternatives are not 
discernable at Screen 2; therefore, conceptual alternatives were evaluated in terms of having 
potential to address safety, and fall into two categories: Meets or Fails.  The ratings reflect 
how a project would result in safety performance along existing SR 20.  The qualitative 
assessment was based on the potential for a conceptual alternative to address safety through 
reducing conflicts, improving sight distance, and reducing severe crashes.   

 Exceeds- Not Applicable 

 Meets- has potential to result in safety improvements along the SR 20 corridor 
between I-575 and SR 400 

 Fails - would result in minor safety improvements or not address safety 
throughout the entire corridor 

 
All conceptual alternatives that propose improvements would be designed to the latest design 
standards, as indicated in the GDOT Design Policy Manual, AASHTO’s “A Policy on 
Geometric Design of Highways and Streets,” AASHTO’s “Roadside Design Guide” or other 
applicable design guidelines.  Capacity improvements, as proposed in conceptual 
alternatives 2, 3, 4, and 5, would be designed to fix geometric deficiencies throughout the 
corridor.   
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Table 2.6  Safety Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

Not Applicable 
 

Meets 
 

 

Fails 
 

 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.2.7 Level of Service (2040) 

The Level of Service (LOS) for each conceptual alternative’s impact on SR 20 was calculated 
by the ARC TDM.  LOS, also expressed as grades ranging from A to F, is based on the 
volume to capacity (V/C) ratio of a roadway link.  Appendix B, Section 8.0 provides details on 
the relationship between LOS and V/C.  The V/C ratio represents the relationship between 
the actual number of vehicles traveling along a particular link with the maximum number of 
vehicles that can travel along that roadway link given the capacity of the roadway.  The 
project’s Need and Purpose stated a goal of LOS D to be a desirable LOS.   

Section 8.0 in Appendix B provides additional details on the evaluation of this criterion.   

Ratings Justification: The ratings reflect how an alternative’s impact results in a V/C ratio 
along existing SR 20.  The LOS performance measure only used qualitative ratings of ‘Meets’ 
and ‘Fails’; both ratings were based on the Project’s Need and Purpose stated desirable goal 
of a LOS D being the acceptable threshold.  Therefore, a LOS exceeding a LOS D was 
considered a ‘Fails’ or considered falling short of the project’s goal relating to congestion 
relief.   
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 Exceeds- Not Applicable 

 Meets-    < or equal to 0.84 

 Fails –    >0.84   

Conceptual alternatives for which the TDM did not analyze received a qualitative 
assessment which is reflected in the table below (e.g., 1 and 5B). 

 

Table 2.7  V/C Ratio for Corridors (2040) 

 

Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 
http://www.atlantaregional.com/transportation/travel-demand-model 

 

 

http://www.atlantaregional.com/transportation/travel-demand-model
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Table 2.8  V/C Ratio for Links (2040) 

 
Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 

http://www.atlantaregional.com/transportation/travel-demand-model 
*Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

 

 

  

http://www.atlantaregional.com/transportation/travel-demand-model
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Table 2.9  Level of Service Qualitative Ratings 

Rating Legend Alternative(s) 

 
Exceeds 

 

 

 

 
Not applicable 

Meets 
 

 

Fails 
 

 

Source: ARC Travel Demand Model: 4-Step Model 2010 Base Year. http://www.atlantaregional.com/transportation/travel-
demand-model 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.2.8 User Benefits – Vehicle Hours of Delay 

The potential user benefits were evaluated with vehicle hours of delay as a criterion for 
vehicles traveling along SR 20 between Canton and Cumming via ARC’s TDM.  ‘Vehicle 
hours of delay’ was measured in terms of hours of delay for all autos and freight vehicles 
during the 2040 PM peak period on SR 20.  The approach of calculating VHD only along 
SR 20 provides more conservative results as compared to calculating VHD for a region-
wide calculation.  The ‘vehicle hours of delay’ criterion measures the difference in hours 
of delay between the No Build and the analyzed alternative.  The total number of hours 
of delay data reports bi-directional data for all vehicles, e.g., from Canton to Cumming to 
Canton.   

The vehicle hours of delay criterion provides insight on the degree of congestion 
vehicles experienced on SR 20 during the 2040 PM peak period.  It was considered as a 
criterion that provided additional context for evaluating how an alternative performed at 
meeting the objective of the Need and Purpose.  Appendix B provides additional details 
on the evaluation of this criterion.   

http://www.atlantaregional.com/transportation/travel-demand-model
http://www.atlantaregional.com/transportation/travel-demand-model
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Ratings Justification: The qualitative ratings used for vehicle hours saved were based on 
the natural break points (e.g. groupings) of the TDM output data when comparing the No 
Build to the conceptual alternative. These natural breaks fall into the following ranges for the 
corridor and links levels for apples-to-apples comparisons and were assigned the 
corresponding qualitative ratings: 

Corridor Link 

 Exceeds - >40% reduction in hours   Exceeds - >60%  reduction in hours   

 Meets - 20% - 40% reduction in hours    Meets - 30%-60% reduction in hours   

 Fails - 0-20% reduction in hours    Fails - 0%-30% reduction in hours   
 

Conceptual alternatives for which the TDM did not analyze receive a qualitative assessment 
which is reflected in the table below (e.g., 1 and 5B). 
 

Table 2.10  Hours of Delay Qualitative Ratings 

 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Fails 
 

 
Source: ARC Travel Demand Model: 4-Step Model 2010 Base Year. http://www.atlantaregional.com/transportation/travel-

demand-model 
Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

http://www.atlantaregional.com/transportation/travel-demand-model
http://www.atlantaregional.com/transportation/travel-demand-model
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2.2.9 Travel Time Index (2040) 

The source used to calculate the travel time index (TTI) is ARC’s TDM.  The TTI 
measures the difference in travel time on SR 20 during the 2040 PM off-peak periods 
and travel time during the 2040 PM peak period.  It represents the amount of time a 
driver has to increase their anticipated travel time during peak periods to arrive to their 
destinations in a timely manner.  For a trip that takes 20 minutes during an off-peak 
period but takes 26 minutes during a peak period, the trip has a TTI of 1.3 (e.g., general 
rule of thumb for the TTI is the closer it is to ‘1’ the better it is for drivers for trip planning 
purposes, when comparing off-peak and peak period travel times).  The TTI is an 
effective measure for illustrating how drivers on SR 20 would have to adjust their trip 
planning during the PM peak period as compared to the off peak period(s).  TTI was 
utilized as a criterion to provide additional context for the congestion relief rating.  
Appendix B provides additional details on the evaluation of this criterion.   

Ratings Justification:  The qualitative ratings used for TTI were based on the natural break 
points (e.g. groupings) of the TDM output data. These natural breaks fall into the following 
ranges for the corridor and links and were assigned the corresponding qualitative ratings: 

 

Corridor Link 

 Exceeds - <1.5    Exceeds - <1.25   

 Meets - >1.5 but less than 2.0   Meets - >1.25 but less than 1.75  

 Fails - >2.0    Fails - >1.75   
 

Conceptual alternatives for which the TDM did not analyze receive a qualitative 
assessment which is reflected in the table below (e.g., 1 and 5B).  
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Table 2.11  Travel Time Index (2040) Qualitative Ratings 

Exceeds 
 

 

Meets 
 

 

Fails 
 

 

Source: ARC Travel Demand Model: 4-Step Model 2010 Base Year. http://www.atlantaregional.com/transportation/travel-
demand-model 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.3 Environmental and Community Impacts 

2.3.1 Environmental Summary 

Each conceptual alternative reflects a need to balance impacts among the natural, 
social, cultural, and physical environments.  In the DEIS, the ultimate preferred 
alternative would propose a best approach to balancing impacts among the natural, 
social, cultural, and physical environments.  Within the study corridor some areas are 
more urbanized or developed while others are more rural.  Inherently, while avoiding 
impacts to urbanized or developed areas, rural and natural resources would be 
impacted; alternatively avoiding impacts to rural areas would impact resources found in 
more urbanized or developed areas.  It should be noted, that the study corridor widths 
are almost twice the size as the anticipated right of way that would be required to 
construct a project; therefore, the corridors reflect a conservative estimate of impacts 
that could occur with each of the conceptual alternatives (i.e., in other words, the 
estimates provided in the summary matrix are derived from the wide study corridor, 
which is overestimating potential impacts, and upon the determination of the final 
alignment, the total number of actual impacts may be reduced).  Continued project 

http://www.atlantaregional.com/transportation/travel-demand-model
http://www.atlantaregional.com/transportation/travel-demand-model
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development will result in further design detail that could meaningfully reduce the 
number of impacts.  The goal of the National Environmental Policy Act (NEPA) process 
is to first avoid impacting resources, and then secondly to minimize those impacts as 
well as to mitigate those impacts.   
 
The following section provides a summary of each criterion, the foundation for the 
qualitative ratings, and a graphic showing performance for all alternatives.  The 
qualitative ratings categories used for environmental and community impacts metrics 
include ‘Exceeds’, ‘Meets’, and ‘Needs Improvement’.  The environmental and 
community impacts criteria illustrate the potential impacts of implementing the 
transportation improvement based on desktop survey using publicly available datasets.  
Each of the ‘Needs Improvement’ ratings indicates that the conceptual alternative needs 
to be re-evaluated for potential additional impact reductions as compared to other 
conceptual alternatives as the project development process continues and more detailed 
and refined design is completed (e.g., a narrower corridor, realignment, additional data 
collection, etc.).  Table 2.12 illustrates the environmental and community impacts criteria 
and the units of analysis that were used for each conceptual alternative.  Environmental 
and community impacts criteria were selected based on regulatory requirements (as 
described in the Agency Coordination Plan, November 2013, provided on the SR 20 
website at: www.dot.ga.gov/sr20improvements) and the fact that each will be analyzed 
in further detail in the DEIS.  
 
Section 3 provides a comprehensive summary of all performance results.  It should be 
noted that the decision-making process outlined in the environmental portion of Section 
3 uses two sets of data from Appendix A to evaluate impacts in each link, both 
qualitative and raw data. The application of these datasets to decision-making is 
provided in Section 3.   
 
Appendix A, the Comprehensive Matrix of data, provides data for environmental and 
community impacts results from Screen 2 for each conceptual alternative.  Appendix A 
provides raw totals, per mile totals, and qualitative ratings of resources for each 
alternative. The intent of this spreadsheet is to provide a tool to show side-by-side 
comparisons of resource impacts across alternatives of varying lengths.  The qualitative 
ratings provided in Appendix A are used as part of the data collection process so that 
resource impacts can be relatively compared across alternatives evaluated in Screen 2.   
 
Appendix B describes each of the conceptual alternatives in Section 1.0, including the 
lengths of the corridors evaluated.  In particular, please note, that Conceptual Alternative 
5B consists of a proposed new construction section and a section where existing 
Bethelview Road would be co-signed as SR 20; therefore, the analysis distance is 
limited to the new construction portion.  Appendix B provides further details of the 
approach, assumptions, and context for evaluation as well as providing results for each 
criterion.  Following the overview tables in Appendix B is a discussion of each 
environmental and community impacts criterion, assessment methodology, and the 
manner in which associated qualitative ratings for each conceptual alternative were 
applied.  Bar chart figures are provided to demonstrate relative performance of 
alternatives.  Charts either compare total impacts across the alternative or impacts/mile 
of the corridor, which provides a direct comparison among alternatives.  Mapping for the 
locations of each resource for all conceptual alternatives are found in Appendix B.    

http://www.dot.ga.gov/sr20improvements
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Table 2.12  Environmental and Community Impacts Criteria 

Environmental and Community 
Impacts Criteria* 

Units 

Streams Linear Feet (Linear Feet/mile)** 

Wetlands  Acres (Acres/mile) 

Lakes & Ponds Acres (Acres/mile) 

Floodplains  Acres (Acres/mile) 

Conservation Areas/Parks/Section 4(f)  Acres (Acres/mile)   

Land and Water Conservation/ 
Section 6(f) 

# 

Protected Species Areas 
Based on linear feet of streams with habitat 
(darters)  

Protected Species # 

Noise Receptors # (#/mile) 

Environmental Justice Population  
(Low-Income) 

% block groups intersected by alternative  

Environmental Justice Population 
(Minority) 

% block groups intersected by alternative  

Farmland Acres (Acres/mile) 

Number of Displacements  # of Structures (#/mile) 

     Residential # of Structures 

     Commercial # of Structures 

     Industrial # of Structures 

     Institutional # of Structures 

Potential Historic Properties/Section 4(f) # of properties with structures over 45 years 
of age 

Potential Archaeological Sites/ 
Section 4(f)  

# of pre-recorded archaeological sites 

Cemeteries  # 

Native American Interests # 

Air Quality Qualitative 

Indirect and Cumulative Effects Qualitative 

Construction Impacts Qualitative  

Mitigation / Avoidance Potential Qualitative 
*Analysis of these criteria is provided in Sections 2.3.2 – 2.3.20.  A summary of data results and qualitative ratings is 

found in Appendix A, Screen 2 Comprehensive Matrix.  Detailed analysis of these criteria is found in Appendix B. 
** Multiple criteria are provided on a ‘per mile’ basis for relative comparisons among conceptual alternatives with varying 

lengths.   
Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles.
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2.3.2 Streams 

The ARC Rivers and Streams linear Geographic Information Systems (GIS) dataset was 
used to calculate the linear feet of streams that would potentially be impacted from each 
conceptual alternative. The stream dataset was overlaid with the conceptual alternatives 
to identify the extent of streams crossing through the study corridor.  The stream 
segment lengths that crossed into the conceptual alternative corridor were measured.  
Appendix B provides additional details on the evaluation of this criterion.   

Ratings Justification:  Stream data in Appendix A are provided in raw totals as well as 
on a per mile basis.  The qualitative assessment was based on potential impacts per 
mile for equitable comparisons among alternatives and links of different distances.  The 
data were divided according to natural breaks. The data were divided within three 
general groupings of data, which were designated as the natural break points.  The 
natural breaks in the quantitative data fall into the following ranges and were assigned 
the corresponding qualitative ratings:  

 Exceeds - 0-50 linear feet/mile  

 Meets - 50-1,000 linear feet/mile  

 Needs Improvement - 1,000-1,900- linear feet/mile  

Additionally, greater stream impacts would likely result in additional engineering costs in 
order to evaluate avoidance/minimization measures (discussed below) and would result 
in additional mitigation costs to compensate for the loss of streams. 
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Table 2.13  Streams Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

   

Meets 
 

 

Needs 
Improvement  

 
Source: ARC Rivers and Streams GIS dataset 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.3.3 Wetlands  

The wetlands (freshwater/forested shrub category) was evaluated using National Wetlands 
Inventory digital GIS data (accessed December 2013), based on the US Fish and Wildlife 
Service (USFWS) CONUS wetlands data, which contains the specific category for 
freshwater/forested shrub.  The wetlands dataset was overlaid with the buffer area around 
each conceptual alternative to identify the spatial area of wetlands crossing through the study 
corridors.  Areas (acreage) of wetlands were identified within the analysis width of 650 feet for 
each conceptual alternative (700 feet for the new location conceptual alternatives).  Appendix 
B provides additional details on the evaluation of this criterion.   

Ratings Justification:  Wetlands data in Appendix A are provided in raw totals as well 
as on a per mile basis.  The qualitative assessment was based on potential impacts 
(acres of wetland) per mile for equitable comparisons among conceptual alternatives 
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and segments of different distances; however, raw total impacts are provided in the table 
below.  The data were divided within three general groupings of data, which were 
designated as the natural break points.  The natural breaks in the quantitative data fall 
into the following ranges and were assigned the corresponding qualitative ratings:  

 Exceeds - 0 acre/mile  

 Meets - 0.01 – 0.32 acre/mile  

 Needs Improvement - >0.32 acre/mile  

Additionally, greater wetland impacts would likely result in additional engineering costs in 
order to evaluate avoidance/minimization measures (discussed below) and would result in 
additional mitigation costs to compensate for the loss of wetland areas. 

Table 2.14  Wetlands Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 

Source: NWI GIS dataset 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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2.3.4 Lakes and Ponds 

The freshwater lakes & ponds category from the NWI wetlands data was used to 
calculate the acreage for lakes and ponds (open waters).  The acreage of freshwater 
lakes and ponds was calculated within the buffer for each conceptual alternative and 
conceptual alternative segment.  The lakes and ponds dataset was overlaid with the 
conceptual alternatives to identify the extent of lakes and ponds crossing through the 
study corridors.   The freshwater lakes and ponds category from the USFWS, NWI 
dataset was used to calculate the acreage for lakes and ponds (open waters) for each 
conceptual alternative.  Areas (acreage) of lakes and ponds were identified within the 
analysis width of 650 feet for each conceptual alternative (700 feet for the new location 
conceptual alternatives).  Appendix B provides additional details on the evaluation of this 
criterion.   

Ratings Justification:  Lakes and ponds data in Appendix A are provided in raw totals 
as well as on a per mile basis.  The qualitative assessment was based on potential 
impacts per mile for equitable comparisons among alternatives and segments of 
different distances.  The data were divided within three general groupings of data, which 
were designated as the natural break points.  The natural breaks in the quantitative data 
fall into the following ranges and were assigned the corresponding qualitative rating:  

 Exceeds - 0 acre/mile  

 Meets - 0.01 – 0.25 acre/mile  

 Needs Improvement - >0.25 acre/mile  

Additionally, greater lakes and ponds impacts would likely result in additional 
engineering costs in order to evaluate avoidance/minimization measures (discussed 
below) and would result in additional mitigation costs to compensate for the loss of lakes 
and ponds. 
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Table 2.15  Lakes and Ponds Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 

Source: NWI GIS dataset 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.3.5 Floodplains 

Federal Emergency Management Agency (FEMA, 2012) digital GIS data for Special 
Flood Hazard Areas were used for Cherokee and Forsyth County 100-year floodplain 
areas.  Special Flood Hazard Areas include FEMA Flood Zones A and AE, and the 
acreage of these 100-year floodplain areas was calculated.  The floodplains dataset was 
overlaid with the conceptual alternatives to identify the extent of floodplains crossing 
through the study corridors.  Floodplain areas (acreage) were identified within the 
analysis width of 650 feet for each conceptual alternative (700 feet for the new location 
conceptual alternatives 3A and 3B).  Appendix B provides additional details on the 
evaluation of this criterion.   

Ratings Justification:  Floodplains data in Appendix A are provided in raw totals as well 
as on a per mile basis.  The qualitative assessment was based on potential impacts per 
mile for equitable comparisons among alternatives and segments of different distances.  
The data were divided within three general groupings of data, which were designated as 
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the natural break points.  The natural breaks in the quantitative data fall into the following 
ranges and were assigned the corresponding qualitative ratings:  

 Exceeds - 0 acre/mile  

 Meets - 0.01 – 2.07 acre/mile  

 Needs Improvement - >2.07 acre/mile  

Additionally, greater floodplain impacts would likely result in additional cost associated 
with the placement of soil in low-lying areas and would require additional right-of-way to 
raise the roadway surface above the floodplain. 

 

Table 2.16  Floodplains Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

  

Meets 
 

 

Needs 
Improvement  

 
Source: FEMA GIS dataset 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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2.3.6 Conservation Areas/Parks/Section 4(f) 

Section 4(f) refers to the USDOT Act of 1966, which provides that FHWA cannot use land 
from publicly owned parks, recreations areas, wildlife and waterfowl refuges, or public and 
private historical sites unless this is no feasible and prudent alternative and all efforts to 
minimize harm have been conducted (as per FHWA 
http://environment/fhwa.dot.gov/(S(1vyep454s3wmhuubnvexkmm2))/4f/index.asp).  The GIS 
data provided by the Georgia Natural Resources Spatial Analysis Laboratory (NARSAL) was 
used for analysis of Section 4(f) conservation lands.  This dataset includes all local, state, and 
national parks and conservation areas.  The acreage of Section 4(f) lands affected was 
calculated for each conceptual alternative.  There are five existing park/conservation areas 
that overlap with conceptual alternatives, including: Buffington Park (Cherokee County), 
Sawnee Mountain Preserve (Forsyth County), Cumming City Park, a private conservation 
area (Atlantic Coast Conservancy), and a small area in a private restrictive covenant for a 
mitigation bank (managed by US Army Corps of Engineers [USACE]).  In addition, there is 
the planned Cherokee Veterans Park located just west of Macedonia bordering SR 20, which 
is also accounted for in the screening results. 

The area (acreage) of conservation areas/parks/Section 4(f) lands was identified within the 
analysis width of 650 feet for each alternative (700 feet for the new location alternatives 3A 
and 3B). The acreage of 4(f) lands was then divided by the length of the alternative to yield 
acres of Section 4(f) lands per mile (acres/mile).  Appendix B provides additional details on 
the evaluation of this criterion.   

Ratings Justification:  Conservation Areas/Parks/Section 4(f) data in Appendix A are 
provided in raw totals as well as on a per mile basis.  The qualitative assessment was 
based on the presence or absence of Conservation Areas/Parks/Section 4(f) lands 
identified within the analysis width for each alternative per mile.  The data were divided 
within two general groupings of data- potential for impacts or no potential for impacts- 
which were designated as the natural break points.  Since any conceptual alternative 
having the potential for impacts would need to be evaluated further for avoidance and 
minimization, they were designated as ‘Needs Improvement’.  Where there was no 
potential for impacts, the rating was designated as ‘Exceeds’.  The natural breaks in the 
quantitative data fall into the following ranges and were assigned the corresponding 
qualitative ratings:  

 Exceeds - 0 acre/mile  

 Meets – Not Applicable   

 Needs Improvement - >0 acre/mile  

Alternatives intersecting no Section 4(f) lands result in an ‘Exceeds’ rating and alternatives 
intersecting Section 4(f) land (regardless of acreage) result in a ‘Needs Improvement’ 
ranking, since an evaluation of avoidance, minimization, and mitigation would be required 
regardless of the amount of impact. 

  

http://environment/fhwa.dot.gov/(S(1vyep454s3wmhuubnvexkmm2))/4f/index.asp)
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Table 2.17  Conservation Area/Parks/Section 4(f) Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 
Not Applicable 
 

Needs 
Improvement  

 
Source: NARSAL GIS dataset 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.3.7 Land and Water Conservation/Section 6(f) 

Lists of Section 6(f) lands (lands acquired with Land and Water Conservation Funds [LWCF]) 
were compiled from the list of conservation lands and cross-checked with Cherokee and 
Forsyth County lists for areas receiving LWCF funding.  These identified land parcels were 
overlaid with the conceptual alternatives to identify the extent of LWCF lands crossed by the 
study corridors.  Two LWCF parks that met these criteria (Buffington Park and Cumming City 
Park) intersect with the study corridors.  The area (acreage) of Section 6(f) lands was 
identified within the analysis width of 650 feet for each conceptual alternative (700 feet for the 
new location conceptual alternatives 3A and 3B). The acreage of 6(f) lands was then divided 
by the length of the conceptual alternative to yield acres of Section 6(f) lands per mile 
(acres/mile).  Appendix B provides additional details on the evaluation of this criterion.   
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Ratings Justification:  Section 6(f) data in Appendix A are provided in raw totals as 
well as on a per mile basis.  The qualitative assessment was based on the presence or 
absence of Section 6(f) lands per mile identified within the analysis width for each 
alternative.  The data were divided within two general groupings of data- potential for 
impacts or no potential for impacts- which were designated as the natural break points.  
Since any conceptual alternative having the potential for impacts would need to be 
evaluated further for avoidance and minimization, they were designated as ‘Needs 
Improvement’.  Where there was no potential for impacts, the rating was designated as 
‘Exceeds’.  The natural breaks in the quantitative data fall into the following ranges and 
were assigned the corresponding qualitative ratings:  

 Exceeds - 0 acre/mile  

 Meets – Not Applicable   

 Needs Improvement - >0 acre/mile  
 

Alternatives intersecting no Section 6(f) lands result in an ‘Exceeds’ rating and alternatives 
intersecting Section 6(f) land (regardless of acreage) result in a ‘Needs Improvement’ 
ranking. 
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Table 2.18  Land and Water Conservation/Section 6(f) Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 
Not Applicable 

Needs 
Improvement  

 

Source: Land and Water Conservation Fund Lists 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.3.8 Protected Species (Areas and Number of Species) 

Protected Species Areas 

A total of twelve federal-protected species (e.g., Cherokee darter [Etheostoma scotti], amber 
darter [Percina antesella], Etowah darter [Etheostoma etowahae], Indiana bat [Myotis 
sodalis], gray myotis [Myotis grisescens], northern long-eared bat [Myotis septentrionalis]), 
white fringeless orchid [Platanthera integrilabia], Alabama moccasinshell [Medionidus 
acutissimus], finelined pocketbook [Lampsilis altilis], Southern clubshell [Pleurobema 
decisum], Southern pigtoe [Pleurobema georgianum], and triangular kidneyshell 
[Ptychobranchus greenii]) have the potential to occur within Cherokee and Forsyth Counties 
(based on the Information for Planning and Conservation [IPAC], USFWS, accessed 
7/22/15).  The protected species analysis utilizes the ARC Rivers and Streams dataset to 
identify potential darter habitats.  The dataset was individually overlaid with the conceptual 
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alternatives to identify the aerial extent of potential protected species habitats crossing 
through the study corridors for the darters.  The total length of potential habitat for the three 
darter species (linear feet of streams) was then divided by the total length of the conceptual 
alternative to obtain a per-mile impact for equivalent comparisons across conceptual 
alternatives.  The IPAC shapefiles for the potential habitat for the five protected mussels were 
overlaid on the conceptual alternatives and it was found that none of the federal protected 
mussels have the potential to occur within any of the alternatives; therefore, these species 
are excluded from further analysis in Screen 2.   

Based on information received from USFWS Athens, GA field staff, the project study 
corridors are located within potential roosting habitat for protected bats (Indiana bat, gray 
myotis, and northern long-eared bat).  Northern long-eared bat occurs in both Cherokee and 
Forsyth counties, while Indiana and gray bats occur only in Cherokee County.  Since surveys 
for the presence/absence of bats have not yet been performed, this analysis assumes that 
each of conceptual alternatives intersects with habitat for each of these bats.  Additionally, no 
datasets are available for the white fringeless orchid at the time of this writing.  Since the 
white fringeless orchid has no available habitat areas to overlay with the conceptual 
alternatives, this candidate plant species is noted as potentially occurring based on IPAC, but 
excluded from the protected species areas and number of species results.  However, white 
fringeless orchid will be evaluated further in later stages of the project development process 
in accordance with GDOT’s Environmental Procedures Manual.  Appendix B provides 
additional details on the evaluation of this criterion.  In Appendix B, Figures 17.1 and 17.2, 
and Table 17.1 provide graphical representations of the protected species data across all 
alternatives. 

As a summary for data presented in the tables below, the IPAC shapefiles were used to 
identify linear feet of streams in which the three darters occur and data are provided in 
Table 2.19.  Federal protected bat ranges are known to occur in both counties within all 
alternatives, and as such are represented in the data provided in Table 2.20.  White 
fringeless orchid has been identified as potentially occurring within the alternatives; 
however, lacking a shapefile, specific areas are not determinable at this time, and 
differentiation among potential habitat for white fringeless orchid among alternatives is 
not possible.  Therefore, white fringeless orchid is excluded from the results in Table 
2.20.  Species specific surveys will be conducted as the project advances in the DEIS.  
The IPAC shapefiles for federal protected mussels indicate there is no potential for 
federal protected mussels to occur within the conceptual alternatives; therefore, these 
species are excluded from the tables.  

Ratings Justification (protected species areas):  Protected species data in Appendix 
A are provided in raw totals as well as on a per mile basis.  The qualitative assessment 
was based on potential impacts per mile (separately for the three darters [linear feet of 
streams]) for equitable comparisons among conceptual alternatives of different 
distances.  

The natural breaks in the quantitative data fall into the following ranges for darter 
species and were assigned the corresponding qualitative ratings:  

 Exceeds - 0-122 linear feet/mile  

 Meets - 122-802 linear feet/mile  
 Needs Improvement - >802 linear feet/mile  
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Table 2.19  Protected Species Areas (Cherokee darter, Etowah darter, amber darter) 
Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 
Source: IPAC list of corridor alternatives (6/24/15) based on ARC Rivers and Streams GIS dataset  
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Number of Protected Species  

The protected species number was evaluated by identifying the potential for a conceptual 
alternative to pass through potential habitats for protected darters and bats.  White fringeless 
orchid is excluded from the assessment of the number of protected species as no shapefiles 
are available to evaluate potential habitat; however, it should be noted that white fringeless 
orchid does have the potential to occur within the geographic areas of the study corridors 
based on IPAC.  Due to this, the total number of species potentially occurring within the 
Screen 2 analysis is six (e.g., three darters and three bats).  The areas of potential protected 
species habitat were identified as the potential presence/absence of each of the bat and 
darter species.  Therefore, if no potential habitat was located within a conceptual alternative, 
the corresponding species was not identified as potentially occurring within the conceptual 
alternative.   

Ratings Justification (number of protected species):  The qualitative assessment was 
based on the potential for protected species to occur in habitats for each conceptual 
alternative based on USFWS consultation for bats and presence of streams for darter habitat.  
Qualitative rankings provided in the table below were based on the fact if potential habitat for 
a species was identified along a conceptual corridor, it would trigger Section 7 Endangered 
Species Act (ESA) consultation and require documentation of avoidance, minimization, and 
mitigation efforts. 

 Exceeds - No potential protected species habitats identified   

 Meets – Not Applicable   

 Needs Improvement - Potential protected species habitats identified  
 

No ‘Meets’ ratings are identified, as the qualitative assessment evaluated potential 
presence/absence, and absence indicates ‘Exceeds’ in this analysis. 
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Table 2.20  Protected Species (Number of Species) Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 
Not Applicable 

Needs 
Improvement  

 

Source: IPAC list of corridor alternatives (6/24/15), ARC River and Streams dataset, early coordination with USFWS;  
includes three protected bats and three protected darters which have the potential to occur within the conceptual 
alternatives; excludes white fringeless orchid, and five protected mussels. 

*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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2.3.9 Noise Receptors 

Noise receptors were identified within a study area analysis width of 650-700 feet (650 feet 
for widening an existing road/partial new location alternatives and 700 feet for the new 
location alternatives). It should be noted that in this screen analysis, each study corridor of 
650-700 feet encompasses an area believed to be greater than would be required for 
construction of the alternative.  The estimated number of noise receptors and corridor study 
limits will serve as a proxy until a detailed noise assessment for each alternative is conducted 
in accordance with the Environmental Procedures Manual in the DEIS.  
 
Cherokee and Forsyth counties provided their latest available parcel maps within the study 
area (2014). These data, aerials, and Google Maps aerials/street view were used to identify 
potential noise receptors. In the case of a discrepancy between sources, professional 
judgment was used to assign receptor type.  The types of receptors identified are residential, 
commercial, industrial, and institutional.  Appendix B provides additional details on the 
evaluation of this criterion.   

Ratings Justification:  Noise receptor data are provided in raw totals as well as on a 
per mile basis in Appendix A. The qualitative assessment was based on noise receptors 
per mile within the study area for equitable comparisons among alternatives and 
segments of different distances. The natural breaks in the quantitative data fall into the 
following ranges and were assigned the corresponding qualitative ratings: 

 Exceeds -0-19 noise receptors/mile  

 Meets -19-43 noise receptors/mile  

 Needs Improvement - >43 noise receptors/mile  
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Table 2.21  Noise Receptors Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement   

Source: Cherokee and Forsyth counties parcel maps, aerials, and Google Maps imagery 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.3.10 Environmental Justice Populations 

The Environmental Justice evaluation assesses the proposed project’s impacts on 
minority and low-income populations identified by using localized data obtained from the 
U.S. Census Bureau.  Low-income data was obtained from the U.S. Census Bureau’s 
American Community Survey 5-year Estimates for 2008-2012, and minority data was 
obtained from the U.S. Census Bureau 2010 Census. Low-income populations are defined 
by the Department of Health and Human Services in the census data.  Minority is defined as 
a race and ethnicity that is anything other than non-Hispanic White alone.  Examples of 
minority populations include African American, Hispanic or Latino, and Asian American.  The 
level of data for both low-income and minority population characteristics was determined 
at the Census block group level, which is the smallest geographic level for which these 
data are available.  As a point of reference, the low-income and minority populations 
were compared to Forsyth and Cherokee County minority and low-income populations.  
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The Block Groups which exceed the corresponding county-level data for minority and low-
income and that intersect the alternatives were identified.    
 
For each conceptual alternative, the minority and low-income (EJ) population 
percentages were calculated in all block groups that intersected with the study corridor 
of the conceptual alternative. Those block groups which exceeded the low-income or 
minority percentage of its corresponding county (Cherokee or Forsyth) were identified as 
EJ block groups. The minority population percentages for the counties include 9.6 percent in 
Cherokee County and 9.4 percent in Forsyth County. For comparison and rating of the 
conceptual alternatives, the ratio of EJ block groups to total block groups for each 
alternative was used. For example, 5 block groups that exceed county-level minority 
and/or low-income percentages and are intersected by an alternative divided by 10 total 
block groups equals 50% of the block groups that exceed county-level and are 
intersected by an alternative.  A block group with EJ-qualifying demographics that is 
intersected by an alternative does not necessarily imply that the EJ populations would be 
affected by the alternative; however, it does indicate that there is a generally a higher 
minority or low-income concentration in these areas.  
 
Affected block groups were identified within the analysis width of 650 feet for each 
alternative (700 feet for the new location alternatives 3A and 3B).  Appendix B provides 
additional details on the evaluation of this criterion.   
 
In addition to analysis presented above, the Atlanta Regional Commission’s Equitable Target 
Areas (ETA), was evaluated for a planning level context 
(http://www.atlantaregional.com/transportation/community-engagement/social-equity-
advisory-committee).  The ETA Index is used by the ARC to identify potential EJ populations 
in the region.  Based on these data (from the 2005-2009 American Community Survey 
census data), most of the SR 20 corridor consists of areas with an ETA index at or below the 
regional average.  However, the geographic areas east of I-575 in Canton and west of SR 
400 in Cumming have ETA Indices greater than the regional average.  This means there is 
higher potential for the project to encounter EJ populations, specifically low-income and 
Limited English Proficient populations, on both the western and eastern portions of the 
corridor.   
 
Ratings Justification:  The qualitative assessment was based on the percentage of the 
low-income EJ block groups of all Census block groups within the conceptual alternative 
study corridor, as compared to the percentage of the same for the other project 
alternatives.   
 
The natural breaks in the quantitative data for low-income fall into the following ranges 
and were assigned the corresponding qualitative ratings:  

 Exceeds- 0 - 25.0 percent of study corridor’s block groups contain low-income 
populations greater than respective county 

 Meets- 25.1 – 50.0 percent of study corridor’s block groups contain low-income 
populations greater than respective county 

 Needs Improvement- >50.0 percent of study corridor’s block groups contain low-
income populations greater than respective county 

http://www.atlantaregional.com/transportation/community-engagement/social-equity-advisory-committee
http://www.atlantaregional.com/transportation/community-engagement/social-equity-advisory-committee
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The natural breaks in the quantitative data for minority fall into the following ranges and were 
assigned the corresponding qualitative ratings:  
 

 Exceeds- 0-25.0 percent of study corridor’s block groups contain minority 
populations greater than respective county 

 Meets- 25.1 – 50.0 percent of study corridor’s block groups contain minority 
populations greater than respective county 

 Needs Improvement- >50.0 percent of study corridor’s block groups contain 
minority populations greater than respective county 

Table 2.22  Environmental Justice (Low-Income) Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 

Source: American Community Survey 5-year Estimates for 2008-2012 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 2.23  Environmental Justice (Minority) Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 

Source: US Census Bureau 2010 Census data 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.3.11 Farmland 

Geographic Information Systems (GIS) County Soil Survey data for Cherokee (2008 data) 
and Forsyth (2007 data) counties from the United States Department of Agriculture, Natural 
Resources Conservation Service of Prime Farmland Soils and Soils of Statewide importance 
were evaluated for each alternative.  These areas were cross-referenced with the Atlanta 
Regional Commission’s LandPro 2010 dataset to eliminate currently developed lands so that 
only soil areas within undeveloped areas are identified.  The Prime Farmland Soils and Soils 
of Statewide Importance within undeveloped areas were calculated on an acreage basis 
within an analysis width of 650 feet for each widening alternative and an analysis width of 700 
feet for each new location alternative, 3A and 3B.  Appendix B provides additional details on 
the evaluation of this criterion.   



SR 20 Improvements from Canton to Cumming   
    
 
 

 50 PI Nos: 0002862, 0003681, 0003682 
  
  

Ratings Justification: Farmland data in Appendix A are provided in raw totals as well 
as on a per mile basis.  The qualitative assessment was based on potential impacts per 
mile for equitable comparisons among alternatives and segments of different distances.  
The natural breaks in the quantitative data for farmland fall into the following ranges and 
were assigned the corresponding qualitative ratings:  

 Exceeds- 0-12 acres/mile 

 Meets- 12-20 acres/mile 

 Needs Improvement-  > 20 acres/mile 

 

Table 2.24  Farmland Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

 

Meets 
 

 

Needs 
Improvement  

 
Source: Cherokee and Forsyth County Soil Survey and ARC LandPro dataset 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

** Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles.
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2.3.12 Number of Displacements 

Potential displacements analysis is an evaluation to determine the number of 
businesses, residents, and institutions that will need to be relocated when the project is 
constructed.  This analysis was developed to determine the impact that each of the 
alternatives will have if constructed.  The result of this analysis provides a very 
conservative estimate at the number of displacements and is used in conjunction with 
the other components of the alternatives analysis process to determine the best 
performing alternatives.  The estimated number of displacements is a high level 
analysis, which may change upon completion of a detailed assessment for each 
alternative in accordance with GDOT’s EPM in the DEIS phase of project development.     

It should be noted that displacements are not evenly distributed throughout the corridor.  
For example, in densely populated areas, clusters of displacements may occur.  
Therefore, the rate per mile does not differentiate between densely or sparsely 
populated areas. 

For corridor-wide alternatives, displacements represent the total evaluated for the 
corridor between I-575 and SR 400.  These include Conceptual Alternatives 0, 1, 2, 3A, 
3B, 5A, 5B.  The total displacements in these alternatives can be compared directly.  
Alternatively, in order to compare displacements for these corridor-wide alternatives with 
the total displacements for Conceptual Alternative 4, the individual six (6) links of 
Conceptual Alternative 4 would need to be summed for a total.  That is to say, to obtain 
the displacements for Conceptual Alternative 4, the addition of 4A + 4B (1-4) + 4C (1-4) 
+ 4D (1-4) + 4E (1-4) +4F (1-6) would be required, and this number would be considered 
a corridor-wide alternative.  Since there are numerous possible combinations, the link 
level analysis has been provided.   

Displacements were identified within the analysis width of 650 feet for each alternative 
within widening and partial new location facilities, while 700 feet was used for the new 
location alternatives. Appendix B provides additional details on the evaluation of this 
criterion.   

Ratings Justification:  Displacements data in Appendix A are provided in raw totals as 
well as on a per mile basis.  The qualitative assessment was based on potential impacts 
per mile based off of total displacements for equitable comparisons among alternatives 
and segments of different distances.  The data were divided within three general 
groupings of data, which were designated as the natural break points.  The natural 
breaks in the quantitative data fall into the following ranges and were assigned the 
corresponding qualitative ratings:  

 Exceeds - 0-19 displacements/mile  

 Meets - 19-43 displacements/mile  

 Needs Improvement - 43-60- displacements/mile  
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Table 2.25  Displacements Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

  

Meets 
 

 

Needs 
Improvement  

 
Source: Cherokee and Forsyth counties parcel maps, aerials, and Google Maps imagery 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

***Note: Displacements may occur in clusters within densely populated areas.  

 

2.3.13 Potential Historic Properties/Section 4(f) 

The historic resources data are derived from the National Park Service’s inventory of 
properties listed on the National Register of Historic Places (NRHP) in Cherokee and 
Forsyth Counties, Georgia’s Natural, Archaeological, and Historical Resources 
Geographic Information System (GNAHRGIS) database, and Cherokee and Forsyth 
County tax assessor’s records.  There are two NRHP-listed properties within the study 
area of the conceptual alternatives evaluated in Screen 2.  These are the Cumming 
Bandstand and the Cumming Cemetery.  The inventory of properties that will require 
individual evaluation to determine NRHP eligibility includes properties constructed in, or 
prior to, 1969 to conform with the period of significance for certain types of mid-twentieth 
century domestic buildings established in The Ranch House in Georgia:  Guidelines for 
Evaluation.  Once fully evaluated, historic sites that are determined to be eligible for 



SR 20 Improvements from Canton to Cumming   
    
 
 

 53 PI Nos: 0002862, 0003681, 0003682 
  
  

listing on the NRHP will also qualify as Section 4(f) resources.  The estimated potential 
for historic resources impacts is a high level analysis, which may change upon 
completion of a detailed cultural resources assessment for each alternative in 
accordance with GDOT’s EPM in the DEIS phase of project development.     

Appendix B provides additional details on the evaluation of this criterion.   

Ratings Justification: Justifications were based on the potential to affect historic resources. 

 Exceeds- no known resources dating before 1969 within a conceptual alternative, 
or if the conceptual alternative has no potential to affect historic resources 

 Meets - resources date before 1969 are present, but their eligibility is unknown 

 Needs Improvement - intersects with known eligible/listed resources (e.g., 
conceptual alternatives within the vicinity of the two NRHP-listed resources in 
Cumming) 
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Table 2.26  Potential Historic Properties/Section 4(f) Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 
Source: NRHP lists in Cherokee and Forsyth Counties, GNAHRGIS, and Cherokee and Forsyth County tax assessor’s 

records.   
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based 

on the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be 
further developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.3.14 Potential Archaeological Sites/ Section 4(f) 

The archaeology resources screening includes previously recorded archaeological sites 
obtained from the Georgia Archaeological Site File (GASF) and the NAHRGIS online 
database.  Archaeological sites that are found to be eligible for the NRHP may also qualify as 
Section 4(f) resources; however, this determination cannot be made until full evaluation, 
including field surveys, are conducted.  The estimated potential for historic resources impacts 
is a high level analysis, which may change upon completion of a detailed cultural resources 
assessment for each alternative in accordance with GDOT’s EPM in the DEIS phase of 
project development.  Appendix B provides additional details on the evaluation of this 
criterion.   
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Ratings Justification:  Justifications were based on the potential to affect archaeological 
resources.   

 Exceeds- no potential to cause effect or if no previously recorded archaeological 
sites were found. 

 Meets - previously recorded archaeology site is present but was recommended 
as ineligible. 

 Needs Improvement - there are previously recorded archaeological sites 
recommended eligible for listing on the NRHP. 

 

Table 2.27  Potential Archaeological Sites/Section 4(f) Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 
Source: GASF and GNAHRGIS datasets 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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2.3.15 Cemeteries 

The presence of cemeteries in Cherokee County was obtained from the Cherokee County 
GIS Department, which includes data supplied by the Cherokee County Historical Society 
current as of 2010.  The Forsyth County data was compiled from www.findagrave.com, a 
database of cemetery locations, and aerial imagery. Cemeteries were counted within an 
analysis width of 650 feet for each widening alternative and an analysis width of 700 feet for 
each new location alternative, e.g. 3A and 3B.  The estimated impacts to cemeteries is a high 
level analysis, which may change upon completion of a detailed assessment for each 
alternative in the DEIS phase of project development.  Appendix B provides additional details 
on the evaluation of this criterion.   

Ratings Justification: The qualitative rating for the alternatives is based on whether a 
cemetery is present within a conceptual alternative.  All alternatives were rated as either 
‘Exceeds’ or ‘Needs Improvement’. 

 Exceeds- no cemeteries present 

 Meets – Not Applicable 

 Needs Improvement - cemetery present  

  

http://www.findagrave.com/
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Table 2.28  Cemeteries Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

Not Applicable 

Needs 
Improvement  

 

Source: Cherokee County GIS, www.findagrave.com, aerial imagery 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

** Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.3.16 Native American Interests 

Native American interests include NRHP-eligible archaeological and historic sites that contain 
pre-contact era (predate European contact circa 1540) and historic period Native American 
archaeological components or historic association.  The estimated potential for the project to 
affect Native American interests is a high level analysis, which may change upon completion 
of a detailed cultural resources assessment for each alternative in accordance with GDOT’s 
EPM in the DEIS phase of project development.  Appendix B provides additional details on 
the evaluation of this criterion.   

Ratings Justification:   Justifications for qualitative labeling were based on the potential to 
affect Native American resources, identified as a ‘pre-contact’ site.   

http://www.findagrave.com/
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 Exceeds- no potential to cause effect or if no previously recorded pre-contact 
archaeological sites were found  

 Meets - previously recorded pre-contact archaeological site is present but was 
recommended as ineligible 

 Needs Improvement - may affect a previously recorded pre-contact 
archaeological site were recommended as eligible for the NRHP 

 

Table 2.29  Native American Interests Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 

Source: NRHP-eligible archaeological and historic sites that predate European contact circa 1540 and historic period Native 
American archaeological components or historic association, based on NRHP, GASF, and GNAHRGIS 

*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 
the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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2.3.17 Air Quality 

Both NEPA and the Clean Air Act (CAA) Amendments require that air quality be considered 
during project development.  Additionally, as a project located within the jurisdiction of the 
ARC, air emissions associated with this project are required to be evaluated at the regional 
scale within the ARC’s Conformity Determination Report.  The most recent TIP and 
amendments thereto are found at:  http://atlantaregional.com/transportation/transportation-
improvement-program.  Conceptual alternatives 2, 3, 4, and 5 are capacity-adding projects 
that require air emissions analysis for carbon monoxide (CO), Particulate Matter (PM) 2.5, 
Mobile Source Air Toxics (MSAT), and ozone.  The analysis of CO, PM 2.5 and ozone are 
quantitative evaluations that are analyzed using MOVES (Motor Vehicle Emissions 
Simulator), which is a computer model designed to model air emissions from on-road mobile 
sources, including passenger vehicles, trucks, and public transportation buses.  MOVES 
requires project-level data inputs, including traffic volume estimates, the timing of signalized 
intersections, the proposed geometries of road segments, vehicle idling time, and the age 
distribution/fuel mix of the vehicles proposed to use the roadway.  This project is currently 
being evaluated at the conceptual level; therefore, these data are not yet available in order to 
perform the computer modeling that will provide project-level estimates of air emissions.  For 
each conceptual alternative, the ARC Transportation Improvement Program (TIP) and 
Regional Transportation Plan (RTP) would require updating as well as a regional emissions 
analysis based on project description and the appropriate construction year.  Appendix B 
provides additional details on the evaluation of this criterion.  The potential for air quality 
impacts is a high level evaluation for Screen 2, and a detailed air quality assessment for each 
alternative in accordance with GDOT’s EPM will be conducted in the DEIS phase of project 
development.     

Ratings Justification: Qualitative rankings found in Appendix A result in all conceptual 
alternatives receiving a ‘Meets’ rating.  As of Screen 2, an air quality analysis for each 
conceptual alternative has not been conducted, and impacts are not able to be 
determined.  Instead of a detailed assessment, the ratings reflect the current project 
understanding due to project development being in the early phases and the lack of data 
with which to distinguish alternatives for ‘Exceeds’ or ‘Needs Improvement’ ratings.   

 Exceeds – Not Applicable 

 Meets – Early phase of project development 

 Needs Improvement – Not Applicable 
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Table 2.30  Air Quality Qualitative Ratings  

Rating Legend Alternative(s) 

Exceeds 
 

 
Not Applicable 

Meets 
 

 

Needs 
Improvement  

 
Not Applicable 

*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.3.18 Indirect and Cumulative Effects 

The evaluation of the potential for indirect effects and cumulative effects (ICE) is 
required per NEPA.  Indirect effects, as defined in 40 Code of Federal Regulations 
(CFR) 1508.8, also known as secondary effects, are caused by the action, but they 
occur at a later time or distance from the action, but are reasonably foreseeable.  As 
defined in 40 CFR 1508.7, cumulative effects are impacts on the environment which 
result from the incremental impact of the action when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency (Federal or non-
Federal) or person undertakes such other actions. Cumulative effects can result from 
individually minor but collectively significant actions taking place over a period of time.  
Appendix B provides additional details on the evaluation of this criterion. As of Screen 2, 
a resource by resource evaluation for each conceptual alternative has not occurred, and 
impacts to ICE are not able to be determined.  Instead of a detailed assessment, a 
desktop landscape level indirect and cumulative effects assessment is included.  This 
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analysis provides general trends based on previously disturbed/undisturbed areas and 
potential for natural and community impacts.  Results may change upon completion of a 
detailed assessment for each alternative in accordance with GDOT’s EPM in the DEIS 
phase of project development.  In the DEIS phase of the project, possible ICE methods 
of analysis may include: interviews, checklists, matrices, ICE sub-committees of the TAC 
and CACs, conducting panel discussions, a Delphi panel, consulting experts, modeling, 
GIS, ecosystem analysis, economic impact analysis, and social impact analysis.  

Ratings Justification:  A resource-by-resource ICE evaluation will be conducted for the 
DEIS.  For Screen 2, as a generality, since more urbanized areas along existing 
transportation infrastructure have been subjected to previous and current land disturbances, 
and impacts have occurred in the past, it is reasonably foreseeable that these areas would be 
subjected to future development.  Alternatively, areas characterized as rural that do not have 
as much current transportation infrastructure have not been as altered by development 
pressures in the past, but could be exposed to additional pressures if new location 
alternatives are selected.  Local zoning and county ordinances will play a role in how the 
developments occur.   

Therefore, due to the conceptual nature of the alternatives, the overview nature of this criteria 
in Screen 2, and the potential for competing results depending on resource area, the 
summary of all conceptual alignments for the ICE qualitative ratings are designated as 
‘Meets’ since this is an early phase of project development. 

 Exceeds – Not Applicable 

 Meets – Early phase of project development 

 Needs Improvement – Not Applicable 
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Table 2.31  ICE Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 
Not Applicable 

Meets 
 

 

Needs 
Improvement  

 
Not Applicable 

*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 
the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

2.3.19 Construction Impacts 

The potential construction impacts analysis was performed to estimate impacts to the 
traveling public, as well as nearby businesses, residents, and communities.  The analysis 
was developed to estimate the impact that each of the alternatives will have during actual 
construction.  The result of this analysis provides a very conservative estimate of the number 
of construction impacts and will be used in conjunction with other components of the 
alternatives analysis process to determine the best performing alternatives.   

In order to evaluate the potential for construction impacts, aerial imagery was used to identify 
impacted structures for each alternative. The corridor was flown in 2012 to obtain geo-
referenced, aerial imagery; however, several of the alternatives fall outside the extents of 
these aerials. Therefore, these aerials were supplemented with 2010 aerials that are publicly 
available from the United States Department of Agriculture and Google Maps aerials/street 
view (where available). Based on comparing active construction sites along the corridor, the 
2012 aerial imagery and the current Google Maps aerial imagery were collected at similar 
times. 
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Potential construction impacts were evaluated based on three categories: 

 Off-site detour potential 

 Access during construction (commercial and residential) 

 Noise during construction (commercial and residential) 

 
Each of these impacts was assigned a rating and each alternative was assigned an overall 
rating based on the individual ratings. 

The potential for off-site detours was evaluated by determining if an off-site detour would be 
necessary during construction to accommodate traffic flow.  This evaluation is entirely 
qualitative and is based on professional judgment.  Off-site detours typically increase traffic 
flow on the adjacent roadway network and increase travel times for drivers along the detour.  
Alternatives having a high potential to require off-site detours performed as ‘Needs 
Improvement’ in this category, while alternatives with a low potential to require detours 
performed as ‘Meets,’ and alternatives not likely to require detours performed as ‘Exceeds.’ 

Impacts to access during construction (both residential and commercial) were evaluated by 
identifying which alternatives will limit access to parcels during construction.  This evaluation 
is entirely qualitative and is based on professional judgment.  Alternatives that performed the 
best, or ‘Exceeds,’ in this category were new location alternatives, where no construction 
staging would occur that will likely limit or constrict access to parcels that currently have 
access to the existing roadway network.   Alternatives that contained some widening and 
some new location segments performed moderately, or ‘Meets,’ as they will likely constrict or 
limit access to parcels where widening of the existing roadway occurs.  Alternatives that were 
mostly widening on existing segments performed poorly, or ‘Needs Improvement,’ as these 
alternatives are the mostly likely to limit or constrict access to parcels adjacent to the existing 
roadway network.   

In Screen 2 for the noise impacts during construction assessment, activities were divided into 
two categories: bridge construction and typical roadway construction.  According to the 
FHWA Construction Noise Handbook, “impact devices,” typically used for bridge 
construction, result in relatively greater decibels compared to non-impact devices at 50 feet.  
Therefore, the differentiator among alternatives was the potential for bridge(s) to be 
constructed.  Typical roadway construction noise was assumed to be associated with each 
alternative and consists of demolition, earth moving activities, and paving.  Alternatives that 
will mostly consist of typical construction noise received an ‘Exceeds’ rating in this category.  
Construction of bridges or structures was assumed to be louder than typical construction 
noise based on the potential use of “impact devices.”  The following variables influenced the 
rating justification: the number of bridges required per alternative, the number of noise 
receptors, and the proximity of bridges to the noise receptors.  Therefore, the presence of 
bridge(s), increased proximity to development, and density of development would contribute 
to a ‘Needs Improvement’ rating.  Appendix B provides additional details on the evaluation of 
this criterion.   
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Ratings Justification:  Qualitative ratings are divided into the following categories: 

 Exceeds – Low potential for construction impacts 

 Meets – Medium potential for construction impacts 

 Needs Improvement – High potential for construction impacts 

 

Table 2.32  Construction Impacts Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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2.3.20 Mitigation/Avoidance Potential 

Conceptual alternatives were assigned ratings based on the likelihood that avoidance of 
environmental and cultural resources, such as stream buffers, potentially historic resources, 
and displacements, could be achieved as the conceptual alternatives are refined to 250 to 
300-foot wide corridors from the current 650 or 700-foot wide study corridors used for Screen 
2’s analysis of conceptual alternatives.  The potential for avoidance potential is a high level 
evaluation for Screen 2, which will be further evaluated in the DEIS as the project advances.  
Appendix B provides additional details on the evaluation of this criterion.   

The mitigation cost assessment is a high level analysis based on streams/wetlands in Screen 
2. Calculations of costs of mitigation reflects the average costs per stream and wetland 
impacts based on rates available from mitigation banks serving the project areas in 2014; 
these costs are provided for context only and not considered in the qualitative rating.  
However, detailed mitigation calculations for streams/wetlands in addition to social/cultural 
resources for each alternative will be conducted in the DEIS phase of project development. 

Ratings Justification: If the majority of the conceptual alternative is maintained to avoid 
environmental resource impacts, and the minor alignment shifts occur within the conceptual 
alternative corridor width, then a conceptual alternative is classified as ‘Exceeds’.  If alignment 
shifts are made within the corridor width of the conceptual alternative, and these shifts avoid 
additional environmental resource impacts, then a conceptual alternative is classified as 
‘Meets’.  If alignment shifts within the conceptual alternative corridor width cannot avoid 
substantial environmental resource impacts, or if avoidance is not possible without 
significantly diverting from the conceptual alternative, then a conceptual alternative is 
classified as ‘Needs Improvement’.   

 Exceeds – Avoidance possible within study corridor 

 Meets –Avoidance possible with minor divergences from study corridor 

 Needs Improvement – Avoidance possible outside study corridor 
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Table 2.33  Mitigation/Avoidance Potential Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 
*Screen 2 evaluations are based on a conservative 650-700-foot study corridor.  Potential impacts may be reduced based on 

the narrowing of the corridor widths and implementation of avoidance, minimization, and mitigation efforts, to be further 
developed with additional studies as the project advances. 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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2.4 Costs/Other 

2.4.1 Costs/Other Summary 

Costs evaluated in Screen 2 are based on anticipated right of way (ROW), construction 
(CST), and operations and maintenance costs.  ROW costs primarily reflect the amount 
of additional land (i.e. acres) required for acquisition including improvements, where 
price variability occurs by land use type (e.g. commercial, residential, agricultural, and 
industrial).  Cost of construction was developed by estimating the main drivers of 
roadway construction and applying average percentage factors to develop costs for the 
secondary drivers.  The two main drivers for construction costs are pavement (e.g. travel 
lanes and shoulders) and structures (e.g. bridges) and are estimated by using unit costs 
for the proposed areas.  Secondary drivers for pavement consist of drainage, erosion 
control, signs, pavement markings, traffic control, and earthwork.  Average percentage 
factors were developed by analyzing historic GDOT project costs and are indexed to the 
cost of the pavement.  Structures do not have any secondary drivers for their 
construction costs.  The factors impacting both ROW and CST cost estimates were 
calculated via desktop analyses. Costs at this phase are preliminary and are subject to 
change as detailed analyses are performed. 

In order to illustrate the relationship of project costs with potential benefits a conceptual 
alternative can produce, a B/C ratio was calculated for each conceptual alternative (i.e. 
return on the dollar).  The B/C ratio works to compare the user benefits of the conceptual 
alternative to the construction cost.  The B/C ratio was developed based on correlating 
the benefits of the project with the project Need and Purpose, specifically, in the 
alternative’s ability to address mobility and congestion relief needs.  

One conclusion of the Costs/Other Evaluation was the need to develop a specific 
Marginal Utility Analysis.  A marginal utility analysis could be used to quantify the how 
well an alternative performs for its cost.  This analysis is provided in Appendix B. 

Table 2.35 illustrates the Costs/Other criteria and the units of analysis that were used for 
each conceptual alternative.  The ratings used for Costs/Other include ‘Exceeds’, 
‘Meets’, and ‘Needs Improvement’.  Following this table is a discussion of each 
Costs/Other criteria, a brief discussion of what the criterion is, how it was assessed, and 
how the qualitative ratings were applied (to be completed upon agency coordination).  

Section 3 provides a comprehensive summary of all performance results.  Appendix A 
provides data for environmental and community impacts results from Screen 2 for each 
conceptual alternative.  Appendix B provides further details of the approach, 
assumptions, and context for evaluation as well as providing results for each criterion.   
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Table 2.34  Costs/Other Criteria 

Performance Criteria* Units 

Total Costs  

(including Right of Way, Construction, 
Operations and Maintenance) 

$ (Million) 

Benefit/Cost Ratio B/C 

Constructability Qualitative  

*Analysis of these criteria is provided in Sections 2.4.2 – 2.4.7.  A summary of results is found in 
Appendix A, Screen 2 Comprehensive Matrix.  Detailed analysis of these criteria is found in 
Appendix B. 

2.4.2 Cost Summary 

Project costs were based on the right of way (ROW) costs, construction (CST) costs, 
and operations and maintenance costs, but the alternatives’ costs were grouped into one 
lump sum category to help illustrate the comprehensive amount of capital investment 
necessary to construct and maintain each alternative.  Among the alternatives, there 
was an extensive amount of variability in ROW and CST costs to the extent that 
comparing them could prove challenging.  Therefore, to account for this variability, 
alternatives’ total project costs were reported as one lump sum of ROW and CST costs. 
The costs for operations and maintenance were considered negligible since this 
component accounted for such a low percentage of the total project costs. Costs at this 
phase are preliminary and are subject to change as detailed analyses are performed. 

The costs for conceptual alternatives 3A and 3B were exorbitantly higher than the other 
corridor widening alternatives, so they were rated as ‘Needs Improvement’ due to these being 
over double the average costs of the other widening alternatives (e.g. $615.6 million and 
$630.2 million, respectively).  The average costs for conceptual alternatives 2, 5A, and 5B 
was $252 million; each of these conceptual alternatives had costs that fell within the range of 
the average, therefore received a ‘Meets’ rating.  The average combined ROW and CST 
costs were $68.1M per link for conceptual alternatives 4A, 4B-(1, 2, 3, 4), 4C-(1, 2, 3, 4), 4E-
(1, 2, 3, 4), and 4F-(1, 2, 3, 4, 5, 6), therefore all conceptual alternatives with costs falling 
within the range of greater than $40 million but less than $80 million were considered within 
the average and received a ‘Meets’ rating.  The conceptual alternatives that were $40 million 
or less received an ‘Exceeds’ rating.  The TSM conceptual alternative 1 had an estimated 
cost slightly over $2 million due to the type of improvements being minor in nature, especially 
since it may not require or only require a minimum amount of ROW.  Conceptual alternatives 
4A and 4C-3 had project costs under or equal to $40 million.  The threshold applied for the 
‘Needs Improvement’ rating was project costs exceeding $80 million, which applied to 
conceptual alternative 4E-4 and conceptual alternatives 4F-1 thru 6.   

Due to the project costs having natural breaks in terms of the cost differential among the 
alternatives, it assisted with the establishment of the thresholds for which the qualitative 
ratings were based.  A conceptual alternative’s cost was not the key determinant factor for 
evaluating its overall rating; however project costs did have an impact due to it helping 
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illustrate the degree of monetary investment necessary for implementing a specific 
alternative. 

Ratings Justification:  The qualitative ratings used to assess the impact of a 
conceptual alternative’s costs were Exceeds, Meets, and Needs Improvement based on 
natural breaks.  If an alternative’s project costs were considerably lower than other 
alternatives’ costs, then it received an ‘Exceeds’ rating.  Alternatives with project costs 
that fell more in line with the average project costs received a ‘Meets’ rating.  For the 
cases where an alternative’s project costs were considerably higher than the average 
project costs or were so high that it was challenging to draw practical comparisons, 
those alternatives received a ‘Needs Improvement’.   

Table 2.35  Total Costs Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 

Note: Costs at this phase are preliminary and are subject to change as detailed analyses are performed. 
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2.4.3 Right of Way 

The tools used to determine the number and type of land use impacts were GIS and county 
land use and zoning maps for Forsyth and Cherokee Counties.  The primary tool used for 
calculating ROW costs based on the pre-determined ROW impacts was GDOT’s Office of 
Planning RUCEST (Right of Way and Utility Relocation Cost Estimate Tool). This tool is used 
to develop right of way planning level cost estimates for a diverse set of project types, ranging 
from auxiliary lanes, bridges, frontage roads, multi-use trails, turn lanes, sidewalks, 
roundabouts, and traditional widening projects.  The pricing variables used within RUCEST 
are derived from actual historical data from previously let projects in coordination with 
GDOT’s ROW Office and its Utility Office.  Assumptions concerning ROW primarily involved 
the determination of ROW width (assumed to be 250 feet for conceptual alternatives 2, 4A, 
4B[1, 2, 3, 4], 4C[1, 2, 3, 4], 4D[1, 2, 3, 4], 4E[1, 2, 3, 4], 4F[1, 2, 3, 4, 5, 6], 5A and 5B; and 
assumed to be 300 feet for conceptual alternatives 3A and 3B), inventorying land use types 
(i.e., commercial, residential, industrial, agricultural), and counting the number of 
improvements and displacements by land use type.  Additionally, the particular county an 
alternative was located is a significant variable to capture.  Appendix B provides additional 
details on the evaluation of this criterion.  Costs at this phase are preliminary and are subject 
to change as detailed analyses are performed. 

2.4.4 Construction 

Construction costs estimates for this analysis also include bridges and interchanges. 
The assumptions for pavement widths are 65 feet for four lane facilities; 89 feet for six 
lane facilities, and 92 feet for conceptual alternatives 3A and 3B.  The primary tool 
utilized for calculating construction costs is GDOT’s CES (Cost Estimating System).    

There was variability in costs for roadway segments on existing alignment compared to 
segments on new alignment; the same applies to the contingency percentage as well which 
is covered in a later section of this report.  The differential between new alignment and 
existing alignment is attributed to the amount of earthwork necessary, whereas less 
earthwork is required for widening on existing alignment compared to a substantial amount 
more required for new alignments segments.  Appendix B provides additional details on 
the evaluation of this criterion. Costs at this phase are preliminary and are subject to 
change as detailed analyses are performed. 

2.4.5 Operations and Maintenance 

Calculating the anticipated costs of maintaining a new or improved roadway facility for 
SR 20 is captured in operations and maintenance.  These costs are typically based on 
maintaining quality pavement, bridges, and signage along the corridor; however, most of 
these cost items are difficult to project due to them being based on the severity of need 
as well as being tied to scheduled inspections.  Therefore, operations and maintenance 
costs were based on resurfacing, since resurfacing needs are easily foreseeable and 
anticipated. It was assumed that a roadway facility will be resurfaced at least twice within 
its 20 year design life.  The key driver in resurfacing costs is the amount of pavement 
needed (i.e. square yard and tonnage).   

Costs are expressed in terms of annual projections by dividing the total construction 
costs by 20 to represent the design life of twenty years.  The total construction costs are 
based on the total number of miles to repave/resurface.  The constant variable used for 
each conceptual alternative was $54 per ton for asphalt.  Appendix B provides additional 
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details on the evaluation of this criterion. Costs at this phase are preliminary and are subject 
to change as detailed analyses are performed. 

2.4.6 Benefit/Cost Ratio 

The Benefits-to-Cost (B/C) Ratio developed for this project measures the benefits, as related 
to the Need and Purpose objectives, and compares them to the total project costs.  The Need 
and Purpose objectives for the SR 20 Corridor Improvements project are: improve Mobility, 
reduce Congestion, and improve Safety along the corridor.  Mobility can be measured using 
monetized travel time savings and is the basis of the B/C ratio.  Congestion reduction is 
discussed further in Appendix B, and safety could not be included at this time due to the 
complexity of the analysis being inconsistent with the level of design at this Screen 2 
Alternatives Analysis phase. 

The benefit calculated for the B/C ratio represents, in dollars, the time saved for a single user 
on a single trip if a conceptual alternative were constructed.  The cost calculated for the B/C 
ratio represents the total project cost (right-of-way acquisition and construction) required for 
that user to make the same trip.  Appendix B provides additional details on the evaluation of 
this criterion.   

Since this metric does not calculate monetized benefits associated with V/C ratio and safety 
improvements, its results should not be used as a primary criterion for decision-making.  The 
results of this analysis provide a level of sensitivity to other, stronger criteria and should be 
used to fine-tune rankings of conceptual alternatives.  If this metric is combined with the 
results of the marginal utility analysis, it can provide better clarity on how a particular 
conceptual alternative performs associated with the Need and Purpose objectives for this 
project. Costs at this phase are preliminary and are subject to change as detailed analyses 
are performed. 

Ratings Justification:  The natural breaks in the quantitative data fall into the following 
ranges and were assigned the corresponding qualitative ratings:  

 B/C ratio > 3.8 - Exceeds 

 2.0 >B/C ratio < 3.8 - Meets 

 B/C ratio < 2.0 - Needs Improvement 
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Table 2.36  Benefit/Cost Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 
Note: Costs at this phase are preliminary and are subject to change as detailed analyses are performed. 

 

2.4.7 Constructability 

The constructability measure for the SR 20 Alternatives Analysis provides a qualitative 
measure for the risks associated with the construction cost or overall project schedule.  Risk 
identifies areas of uncertainty in the project’s construction cost or overall project schedule that 
are reasonably foreseeable at the early stage in project development.  The method for 
determining constructability for the SR 20 Corridor Improvement Project’s alternatives 
consists of three categories: structural, roadway, and community impacts to schedule risks. 
Costs at this phase are preliminary and are subject to change as detailed analyses are 
performed. 
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1) Structural risks identify risks associated with the construction of major structures 
(bridges or tunnels), construction of roadway on embankment, and with right-of-
way acquisition.  Structural risks for cost and project schedule are mostly 
dependent on the number of structures constructed and the complexity of the 
construction.  For example, standard GDOT bridges do not require complex 
construction techniques or staging practices to construct, whereas long-span 
bridges require complex staging and maintenance of traffic practices to properly 
construct.  Additionally, a vast number of bridges on an alternative may increase 
its risk for cost (availability of materials) and/or schedule (takes longer to 
construct numerous bridges).   

2) Roadway risks for cost and project schedule are mostly dependent on the 
complexity of construction staging or building the alternative under traffic.  For 
example, a new location facility does not require much construction staging while 
vehicles are present, as the construction occurs in areas where no vehicles 
travel.  Alternatively, a standard roadway widening provides a moderate level of 
risk to schedule as the construction of new roadway components must be 
constructed piecemeal as opposed to all at once.  Lastly, very complex roadway 
staging typically requires extensive temporary pavement and several detours to 
construct under traffic.   

3) Community Impacts to Schedule risks for cost and project schedule are mostly 
dependent on the number of properties required to acquire prior to the 
construction of the project.  For example, in urban areas where there are 
numerous acquisitions, the project schedule can be highly uncertain as 
numerous negotiations with property owners must occur.  However, in rural and 
largely undeveloped areas, right-of-way acquisition occurs at a fast pace as there 
are fewer property owners. Risks associated with construction cost typically are 
associated with improvements that are negotiated into the project.  An example is 
for the Georgia DOT to construct a retaining wall on a property to minimize the 
total amount of property acquired. 

Appendix B provides additional details on the evaluation of this criterion.   

Ratings Justification:  All three risk categories are aggregated together (for comparison 
purposes) to form an overall constructability rating.  This constructability rating represents the 
total uncertainty to the construction cost and project schedule for an alternative.  These 
evaluations are based solely on professional judgment by a licensed engineer.   

 Exceeds – Low risk alternative 

 Meets – Medium risk alternative 

 Needs Improvement – High risk alternative 
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Table 2.37  Constructability Qualitative Ratings 

Rating Legend Alternative(s) 

Exceeds 
 

 

Meets 
 

 

Needs 
Improvement  

 

* Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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3.0 SCREEN 2:  CONCEPTUAL ALTERNATIVES RESULTS 

3.1 Overview 

Screen 2 Analysis was developed to identify which alternatives to advance for further study 

(based on technical criteria and stakeholder input).  Screen 2 is divided into several 
components.  Section 1 introduces the previous steps which led up to Screen 2.  A 
summary of results for these criteria is found in Section 2.  Section 3 provides an 
overview of Screen 2 technical results, stakeholder input, and Screen 2 technical 
recommendations.  A matrix with data results for each alternative and each criterion is 
found in Appendix A.  The detailed analysis of the criteria is found in Appendix B.  

The Screen 2: Technical Memorandum provides an evaluation of three categories: 
Performance, Costs/Other, and Environmental and Community Impacts.  Performance 
criteria include travel time savings, fuel saved, access to employment centers, access 
management, safety, level of service, vehicle hours of delay, and travel time index.  
Environmental and community impacts criteria include: streams, wetlands, lakes/ponds, 
floodplains, conservation areas/parks/Section 4(f), Land and Water Conservation 
Fund/Section 6f lands, protected species (areas and number of species), noise 
receptors, environmental justice, farmland, number of displacements, potential historic 
properties/Section 4(f), potential archaeological sites/Section 4(f), cemeteries, Native 
American interests, air quality, and indirect and cumulative effects.  Costs/Other factors 
include: construction impacts, mitigation/avoidance potential, right of way costs, 
construction costs, operations and maintenance costs, benefit/cost ratio, and 
constructability.   

Screen 2 data were used to assign a qualitative rating for each alternative under each 

criterion.  The qualitative ratings of ‘Exceeds,’ ‘Meets,’ and ‘Needs Improvement’/’Fails’ 
were used in Screen 2.  ‘Exceeds’ and ‘Meets’ ratings were assigned for all criteria; 
however, the Performance criteria received a rating of ‘Fails’, while 
Environmental/Community and Costs/Other received a rating of ‘Needs 
Improvement.’  Once the technical results were completed, the recommended alternatives 
to advance were evaluated.  The evaluation consisted of using Screen 2 technical results to 
determine which alternatives have the best overall potential to meet the goals of the project, 
while balancing environmental and community impacts, overall project costs, and 
stakeholder input (to be obtained as the next step of the process).  The overview of the 
process, technical results, and conclusions of Screen 2 technical results is found below. 

3.1.1 Overall Effectiveness 

This section serves to answer the question, “How do you decide which 
conceptual alternatives advance for further study?”   
 
The process to answer this question is based on understanding the relative overall 
effectiveness of each conceptual alternative derived from the Screen 2 Technical 
Results of the Performance, Environmental and Community Impacts, and the 
Costs/Other category analyses.  Relative overall effectiveness consists of an iterative 
approach to reviewing the comprehensive results to identify which alternatives are 
recommended for advancement for further study.  The iterative approach consists of four 
(4) primary considerations:   
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1. Performance- Establish whether the conceptual alternative has the potential 
to meet the objectives of the Need and Purpose throughout the corridor.   

2. Costs/Other- Establish whether the conceptual alternative has the potential to 
be a fiscally-reasonable expenditure of public funds and conduct an 
additional analysis to refine the understanding of (financial or cost) 
differences among conceptual alternatives.  

3. Environmental and Community Impacts- Evaluate any differences in 
environmental and community impacts ratings among conceptual 
alternatives. 

4. Stakeholder input (e.g., public and agencies). 
 

A visual overview of the process is outlined in Figure 3.1.   Section 2 provides a 
technical data results of considerations 1-3, while Section 3 includes a summary of 
considerations 1-3 and will include stakeholder input upon availability.     

 

Figure 3.1  Screen 2 Decision-Making Process 

 

 

Qualitative ratings are described as: 

 Open circle [ ]signifies ‘Fails’ (for the Performance category),  

 Open circle [ ] signifies ‘Needs Improvement’ (for the Environmental and 
Community Impacts and Costs/Other categories),  

 Half-filled circle [ ]signifies ‘Meets’, and 

 Full circle [ ] signifies ‘Exceeds’.  
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Upon receiving stakeholder input from the public involvement and agency process, this 
section will be revised to include any changes that result from these outreach efforts.  The 
summary of overall qualitative ratings results is found in Table 3.1.   

 

3.1.2 Screen 2 Technical Results Summary 

As a result of the Screen 2 technical analysis of Performance, Costs/Other, and 
Environmental and Community Impacts, the following conceptual alternatives are 
recommended to advance for further evaluation: 
 

 0 (No Build) 

 2 (Widening along Existing SR 20) 

 4 (Widening plus Localized Bypasses) 
o 4A (Canton) 
o 4B-3 (Red- Widening along Existing) 
o 4B-4 (Yellow- South) 
o 4C-3 (Red- Widening along Existing) 
o 4C-4 (Orange- South) 
o 4D-1 (Blue- North) 
o 4D-3 (Red- Widening along Existing) 
o 4E-1 (Pink- North) 
o 4E-2 (Red- Widening along Existing) 
o 4F-1 (Green- Sawnee Dr.) 
o 4F-2 (Yellow- Elm St.) 
o 4F-3 (Red- Widening along Existing) 
o 4F-4 (Pink- Tolbert St.) 
o 4F-5 (Orange- Veterans Memorial Blvd.) 

 
The remaining conceptual alternatives are not recommended to advance for further study:  

 1 [TSM],  

 3A [New Location Freeway to the North],  

 3B [New Location Freeway to the South],  

 4 (Widening plus Localized Bypasses) 
o 4B-1 (Blue- North)  
o 4B-2 (Green- North)  
o 4C-1 (Pink- North) 
o 4C-2 (Teal- North) 
o 4D-2 (Green- North)  
o 4D-4 (Yellow- South)  
o 4E-3 (Teal- South) 
o 4E-4 (Orange- South) 
o 4F-6 (Blue- Chamblee Gap Rd.) 

 5A [Widening plus Re-routing along SR 369], and  

 5B [Widening plus Re-routing along Bethelview Road]).    
 

Tables 3.1 and 3.2 and Figure 3.2 below summarize these results.  Section 3.3 provides a 
detailed explanation for each conceptual alternative. 
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Table 3.1   Summary of Overall Results Table 

 
* Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 3.2   Summary of Overall Results- Companion Table 

 

* Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Figure 3.2  Recommendations of Conceptual Alternatives to Advance 
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3.2 Detailed Results  

3.2.1 Consideration #1: Performance  

Approach to Performance Evaluation  

The performance evaluation was conducted to determine whether a conceptual alternative 
has the potential to meet the Need and Purpose objectives of improving mobility, reducing 
congestion, and improving safety.  Each conceptual alternative is evaluated for its ability to 
meet the mobility and congestion objectives of the Need and Purpose, specifically through 
the level of service (volume/capacity ratio) and travel time savings results; and then results 
are compared among alternatives.   

Level of service (volume/capacity ratio) and travel time savings are used in Screen 2 to derive 
the congestion and mobility ratings.  Upon evaluating performance criteria, the following 
observations were made: 1) there are multiple inter-related criteria that measure mobility and 
congestion, which are two components of the Need and Purpose; and 2) certain criteria are 
used more as industry standard to measure the mobility and congestion.  Based on these 
observations, it is more appropriate that one metric each serve to influence the qualitative 
ratings for mobility and congestion.  This approach allows for the elimination of redundant 
metrics in over-representing the qualitative rating, while allowing for multiple criteria to be 
assessed for additional performance context.  As an example of eliminating redundancy, 
travel time savings is a direct measurement of time a user spends on the roadway, while 
travel time index measures the additional time a user needs to allow during peak times to 
arrive at the destination on time.  Essentially, these two criteria provide measures of time a 
user spends along a roadway.  This approach allows for the qualitative rating to be derived 
and prevent redundant criteria from over influencing the rating.   

The remaining criteria serve to enhance background context of performance.  An example is 
Access to Employment Centers.  Although this criterion is correlated to mobility, it is not direct 
measurement of mobility, safety, or congestion; however, it does provide additional context to 
the evaluation, and as such is valuable for additional understanding of performance.  

Based on these observations, in Screen 2, the performance criterion that influences the 
mobility qualitative rating is Travel Time Savings and the criterion that influences the 
congestion qualitative rating is Level of Service.  The qualitative ratings are solely based on 
the 2040 PM peak period output from the TDM due to the year 2040 serving as the most 
appropriate time frame with respect to the project’s design year (2020) data is available via 
additional analysis in Appendix B). The safety evaluation is derived through the qualitative 
analysis of professional engineers. 

If a conceptual alternative did not meet all three performance criteria of mobility, safety, and 
congestion, it received the qualitative rating of ‘Fails’ overall for performance.   

It should be noted, that although a key element of the performance evaluation is based on the 
metric for congestion, e.g., LOS, it is not recommended that any of the conceptual 
alternatives be completely eliminated from further consideration based solely on a LOS or 
V/C ratio that is calculated by the TDM.  In Screen 2, a grade of LOS D or better serves as 
the desirable LOS based on the Statewide Transportation Plan, GDOT Design Policy 
Manual, Forsyth County Comprehensive Plan, and Cherokee County Comprehensive 
Transportation Plan guidance documents.  The project’s Need and Purpose reflects this goal.  
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The following principles provide rationale for retaining conceptual alternatives that may fall 
short of the desirable goal of LOS D: 

 LOS and V/C ratio only make up a portion of a conceptual alternative’s overall 
performance; there are seven other performance metrics as outlined in Table 2.1 
that convey a conceptual alternative’s potential impact on SR 20.   

 LOS and V/C ratio contribute to one component of the decision-making process 
of retaining an alternative for further evaluation; whereas, there are two additional 
performance elements contributing to decision-making (e.g., mobility and safety). 

 The V/C ratios for the conceptual alternatives were developed using ARC’s TDM, 
which is a high level planning tool that provides macro-level traffic forecasting.  
The TDM is unable to capture certain detail trip dynamics (e.g. operational flows, 
operability of intersection turning movements); therefore, the LOS calculated by 
the TDM may not capture a comprehensive assessment of congestion impacts 
along the corridor.   

 Traffic forecasting and analysis tools that are able to capture the localized nature 
of travel patterns (i.e. operational flows) will be utilized during a subsequent 
phase of analysis; therefore, at that juncture of the analysis, it will be more 
appropriate for basing decisions relating to the advancement of conceptual 
alternatives. 

 The majority of the conceptual alternatives evaluated fail performance, due to not 
fully meeting all three performance metrics, and in particular, the congestion goal 
of LOS D.  Based on these results, additional consideration to the evaluation 
criteria are needed to justify advancement for further consideration in the next 
phase of project development.   

 

As a result of these items above, the TDM is used more as a planning tool and is not capable 
of capturing a comprehensive assessment of a conceptual alternative’s performance; 
therefore, the results should be included within additional parameters for evaluation of a 
conceptual alternative.   

Performance Screen 2 Technical Results 

How does the conceptual alternative perform in its ability to meet the Need and 
Purpose? 

Overview 

Evaluation of the performance data reveal the conceptual alternatives that received a ‘Fails’ 
rating; (i.e., 0 [No Build], 1 [TSM], 2 [Widen Existing], 3A [New Location Freeway to North], 
3B [New Location Freeway to South], 4C(1-4), 4D-3, 4E(2), 4-F(1-6) [Widening with 
Localized Bypasses], 5A [Re-routing onto SR 369], and 5B [Re-routing along Bethelview 
Road]), with the remainder as ‘Meets’, or ‘Exceeds’.  As a component of the performance 
rating, all conceptual alternatives except the 0 (No Build) and 1 (TSM) received a ‘Meets’ 
rating on safety for the potential to result in safety improvements along SR 20, either directly 
or indirectly through the benefit of drawing traffic off of SR 20 where the reduced volumes has 
the potential to result in improved safety.  Based on the TDM results, all of the corridor-wide 
conceptual alternatives and half of the link conceptual alternatives (e.g., 4A-F) did not meet 
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the goal of LOS D.  Details of the conceptual alternatives performance ratings are outlined 
below.  The table below summarizes these results. 

Results for Each Conceptual Alternative 

Conceptual Alternative 0 (No Build)- This conceptual alternative would not provide any 
improvements that would address the congestion, mobility, or safety along SR 20.  
Specifically, the No Build alternative would not add capacity to the corridor.  The projected 
traffic volumes of the proposed project corridor are approximately 20,000 to 68,000 VPD in 
2040.  The maximum capacity of a two-lane roadway is 14,800 to 17,700 VPD (according to 
the Highway Capacity Manual [HCM], 2010).  Since the majority of the SR 20 corridor is a 
two-lane roadway between I-575 and SR 400, this alternative will fail to have the necessary 
capacity to meet the future demand.  The design year (2040) volumes indicate that the entire 
SR 20 corridor would be oversaturated and would need to be improved /widened to at least 
four lanes and in some locations, six lanes, in order to relieve congestion to an acceptable 
level.  Therefore, this conceptual alternative received a ‘Fails’ rating since it would not 
address any of the objectives of the Need and Purpose of the project.   

Conceptual Alternative 1 (TSM)- This conceptual alternative provides spot improvements that 
are generally limited to 300 feet on either side of an intersection and addresses discrete 
locations along the corridor.  The TSM alternative would not add capacity to the corridor.  The 
projected traffic volumes of the proposed project corridor are approximately 20,000 to 68,000 
VPD in 2040.  The maximum capacity of a two-lane roadway is 14,800 to 17,700 VPD 
(according to the HCM, 2010).  Since the majority of the SR 20 corridor is a two-lane roadway 
between I-575 and SR 400, this alternative will fail to have the necessary capacity to meet the 
future demand.  The design year (2040) volumes indicate that the entire SR 20 corridor would 
be oversaturated and would need to be improved /widened to at least four lanes and in some 
locations, six lanes, in order to relieve congestion to an acceptable level.  As TSM strategies 
would only be implemented at specific spot locations along the SR 20 corridor, this alternative 
would not have the potential to meet the corridor’s Need and Purpose as it relates to reducing 
congestion and improving mobility throughout the entire corridor and therefore received an 
overall performance rating of ‘Fails’. 

Conceptual Alternative 2 (Widen Existing)- This conceptual alternative provides significant 
improvements to mobility and improvements to safety.  Although this alternative ‘Fails’ in the 
congestion category based on not attaining the goal of LOS D, there are improvements to 
congestion relative to the No Build condition as well as compared to the other conceptual 
alternatives.  The improvements to mobility include a travel time savings of 72 minutes 
greater than the No Build condition.  The overall performance of the conceptual alternative is 
‘Fails’ due to its failure to address the congestion metric and therefore inability to meet all 
three objectives of the Need and Purpose.  Additional assessment of performance is 
provided in the Technical Results-Summary discussion below.   

Conceptual Alternative 3A (New Location Freeway to the North)- This conceptual alternative 
demonstrates significant improvements to mobility between Canton and Cumming as it 
provides a new high speed facility alternate route to existing SR 20.  However, it has 
moderate improvements to safety, and unacceptable improvements to congestion along SR 
20, when compared to the other conceptual alternatives.  This alternative simply does not 
draw enough vehicles off of existing SR 20 to achieve the congestion relief and provide the  
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Table 3.3   Summary of Performance Results  

 

 * Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles 

and the longest distance would be 25.43 miles.
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capacity required by the future demand, which also contributes to reducing the safety rating.  
Since it fails the congestion metric, the overall qualitative performance rating is ‘Fails’. 
Additional assessment of performance is provided in the Technical Results-Summary 
discussion below.   

Conceptual Alternative 3B (New Location Freeway to the South)- This conceptual alternative 
provides significant improvements to mobility and improvements to safety.  Although this 
alternative ‘Fails’ in the congestion category based on the goal of attaining LOS D, there are 
improvements to congestion relative to the No Build as well as compared to the other 
conceptual alternatives.  The overall performance of this conceptual alternative is rated as 
‘Fails’ due to its failure to address the congestion metric and inability to meet all three 
objectives of the Need and Purpose.  Additional assessment of performance is provided in 
the Technical Results-Summary discussion below.    

Conceptual Alternative 4 (A-F) (Widen Existing with Localized Bypasses)- This conceptual 
alternative provides similar acceptable improvements to mobility and safety as the 
Conceptual Alternative 2 (Widen Existing).  The improvements to mobility include travel time 
savings in each link as compared to the No Build condition.  The TDM as a modeling tool 
provides an appropriate high-level planning tool to gauge corridor-level performance analysis 
of these alternatives; however, localized analysis using additional tools would be required to 
make further distinctions among sub-alternatives within each link.  This localized level of 
analysis is recommended as the next step in the overall process for the alternatives that are 
recommended to advance for further consideration, with one exception- Cumming Blue (4F-
6).  All 4A-F alternatives received a ‘Fails’ ratings.  However, the Cumming Blue (4F-6) is the 
only sub-alternative not recommended to advance based on poor performance.  Additional 
assessment of 4A-F performance is provided in the Technical Results-Summary discussion 
below.   

Although there are a mix of V/C ratios for alternatives in Cumming, Blue (4F-6) has the worst 
performing V/C ratio with 0.974 of all the 4A-F alternatives compared to the next best 
performing alternatives with a V/C ratio of 0.945.  Blue (4F-6) also has the third worse V/C 
ratio overall as compared to the No Build alternative with a V/C ratio of 1.03 and alternative 
5A with V/C ratio of 0.976 [see Section 2.2.7 above for listing of V/C ratios]).  It also has the 
worst performing travel time savings in 2040 (19 minutes) compared to next best performing 
alternative (at 20 minutes), with the remaining alternatives at 25 minutes.  It should be noted 
that the next best performing alternative with 20 minutes travel time savings, e.g., Green (4F-
1), also has the best V/C ratio of the Cumming link.  The combination of the worse V/C ratio 
with the poorest travel time savings of all the 4F links influence the decision to rate Cumming 
Blue (4F-6) as not being recommended to advance for further consideration.   

Conceptual Alternative 5A (Widen Existing with Re-route Along SR 369)- This conceptual 
alternative consists of improving the existing SR 20 corridor to SR 369 through widening or 
as a combination of widening with localized bypasses, where it will then re-route along SR 
369 until it reaches SR 400.  This was an alternative introduced to the analysis through the 
Public Involvement Process by local stakeholder input.  The existing SR 20 corridor, from SR 
369 through Cumming to SR 400 will not receive any capacity improvements (additional 
lanes).  This conceptual alternative provides improvements to safety, but unacceptable 
improvements to the primary criteria for congestion (e.g., LOS) and mobility (e.g., Travel Time 
Savings) when compared against the other conceptual alternatives.  In addition, the re-
routing of SR 20 onto SR 369 does remove some traffic volume from the portion of SR 20 
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from SR 369, through Cumming, and to SR 400; however, the remaining volume still exceeds 
the capacity of this remaining roadway.  Since it fails the congestion and mobility metrics, the 
overall qualitative performance rating is ‘Fails’. Additional assessment of performance is 
provided in the Technical Results-Summary discussion below.   

Conceptual Alternative 5B (Widen Existing to Bethelview Road and Re-route onto Bethelview 
Road)- This conceptual alternative was not modeled due to the nature of the alternative.  This 
conceptual alternative proposes to provide a combination of widening and/or localized 
bypasses from I-575 to Bethelview Road, where SR 20 would then be re-routed onto 
Bethelview Road extending to SR 400.  This was an alternative introduced to the analysis 
through the Public Involvement Process by local stakeholder input.  No additional capacity 
would be added along existing SR 20 between Bethelview Road and SR 400.  Bethelview 
Road is proposed to be widened from two to four lanes under a different project and is 
currently programmed for construction.  This Bethelview Road widening of two to four lanes is 
already captured in the TDM model; therefore, since this alternative would not provide the 
necessary increased capacity between Bethelview Road and SR 400, 5B would provide 
similar results as the No Build Alternative through the Cumming Link, which has the highest 
traffic volumes along the entire corridor.  A review of the projected Design Year volumes 
indicates that the volume along the Cumming link would exceed the capacity and would need 
to be improved with additional lanes in order to achieve acceptable levels of service.  The 
overall impact of the lack of improvements through Cumming prevents this conceptual 
alternative from reducing congestion and improving mobility through the link with the highest 
volumes and is a significant bottleneck in the corridor.  Not addressing this bottleneck along 
the corridor will minimize the effectiveness of improvements made elsewhere along the 
project corridor and will prevent the conceptual alternative from achieving the project’s Need 
and Purpose.  

This conceptual alternative received a qualitative rating of ‘Fails’ as it does not fully satisfy the 
mobility or congestion components of the Need and Purpose along the entire corridor 
between I-575 and SR 400.  Specifically, 5B (Re-route along Bethelview Road) does not 
propose to provide any capacity improvements along the Cumming Link, which is the most 
heavily traveled section of the corridor.  As the volume through this link will exceed its 
capacity, it will not provide improvements to congestion and mobility along this 
link.  Additional assessment of performance is provided in the Technical Results-Summary 
discussion below.     

Performance Screen 2 Technical Results- Summary 

Advance Conceptual Alternatives that have the potential to ‘Meet’ or ‘Exceed’ the 
Need and Purpose based on performance. 

The conceptual alternatives receiving the ‘Fails’ rating for performance indicate limited 
potential to satisfy the project’s Need and Purpose throughout the corridor.  However, 
although the majority of the conceptual alternatives evaluated fail performance based on this 
high level planning analysis, due to not fully meeting all three performance metrics, additional 
consideration of the evaluation criteria is needed to justify advancement in the next phase of 
project development.  It should be noted that several alternatives fail due to the inability to 
attain the LOS D goal (e.g., 2 [Widen Existing], 3A [New Location Freeway to the North], 3B 
[New Location Freeway to the South], 5A [Widen Existing and Re-route along SR 369], and 
5B [Widen Existing and Re-reroute along Bethelview Road]).  As such, additional 
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consideration is provided below to expand on the congestion aspect of the evaluation, 
especially in regards to the conceptual alternatives that have the potential to improve with 
reasonably foreseeable engineering design options.  One reasonably foreseeable way of 
improving the V/C ratio is by adding more lanes in coordination with optimizing signal timing 
and coordination.  Based on this analysis presented in Screen 2, a solution to improve SR 20 
needs to include increased capacity.   

Freeways, e.g., 3A (New Location Freeway to the North) and 3B (New Location Freeway to 
the South), while they have free flow, would not benefit from the addition of lanes, which is 
evident since the TDM has already provided a model reflecting how attractive freeways would 
be to drivers.  In these cases, there is not enough draw for these new location freeway routes 
to take vehicles off of SR 20; therefore, additional lanes on this conceptual alternative would 
not provide a benefit to SR 20 to improve the V/C ratio.  In particular, SR 20 itself has a 
number of points of origin and destinations, e.g., local traffic generators, that would continue 
to attract traffic to SR 20 regardless of a new location facility. 

The addition of lanes to conceptual alternatives 5A (Re-route along SR 369) and 5B (Re-
route along Bethelview Road) would not address the most congested link of SR 20 in the 
Cumming link; therefore, the addition of lanes along 5A and 5B would not be anticipated to 
improve congestion with the many local points of origins and destinations along SR 20.  In 
addition, there has already been an identified need along SR 369 regardless of the SR 20 
needs (as described in the SR 20 Improvements Need and Purpose), and the TDM shows 
that the SR 369 corridor would need improvements even under a 5A conceptual alternative.  
If there is a future need on both SR 369 and SR 20, then alleviating traffic off of SR 20 by 
widening SR 369 could worsen the congestion along SR 369 further exacerbating its own 
congestion problems.  

The V/C ratios of conceptual alternatives 2 (Widening along existing) and 4 (Widening with 
New Location Bypasses) have the potential to be improved by the addition of lanes and 
coordinating/optimizing signals as compared to a 4-lane improvement as modeled in Screen 
2.  As the next phase of design advances, there will be more operational level analysis using 
traffic analysis tools for the corridor to determine if more lanes would be needed to improve 
the congestion (V/C ratio) or if intersection improvements will improve the V/C ratio to a more 
desirable LOS.  It should be noted that the Screen 2 width of analysis is wide enough to 
accommodate additional lanes; so the impacts analysis would not change if there were 2 
lanes in each direction or if more were needed to attain the LOS D goal. 

Alternatives with potential to benefit from the addition of lanes along SR 20 and be analyzed 
with the microsimulation tools are recommended to advance for further consideration.  
Therefore, conceptual alternatives 2 (Widening along Existing) and 4 (Widening with New 
Location Bypasses), are recommended for a ‘Meets’ overall performance.  Therefore, 
conceptual alternatives 1 [TSM], 3A [New Location Freeway to the North], 5A [Re-routing 
along SR 369], and 5B [Re-routing along Bethelview Road] are not recommended to 
advance for further study.  Although the No Build alternative received a ‘Fails’ rating, it will be 
advanced in accordance with requirements of NEPA law and to serve as a baseline 
comparison to the results of advancing alternatives.   

Based on Consideration #1, Performance, these conceptual alternatives are recommended 
to advance for further evaluation under Costs/Other: 2 (Widen Existing) and 4A-F (Widening 
with Localized Bypasses, except Cumming Blue [4F-6]) due to the potential to address the 
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Need and Purpose throughout the corridor with the additional lanes and microsimulation 
analysis.   

3.2.2 Consideration #2: Costs/Other  

Approach to Costs/Other Evaluation  

The comprehensive listing of criteria in the Cost/Other category include: Total Project 
Costs, B/C Ratio, Constructability, and Marginal Utility.  The Total Project Cost is a 
dominant criterion used to develop the recommendation of whether a conceptual 
alternative should advance.  The B/C Ratio and Constructability criteria provide two 
independent evaluations that provide additional context for cost.  The Constructability 
criterion provides a qualitative analysis on various cost risk factors associated with each 
conceptual alternative.  The Marginal Utility criterion evolved from the B/C Ratio and is 
summarized below.  A detailed analysis of Marginal Utility is found in Appendix B.  In 
summary, the total project cost and Marginal Utility provided inputs for decision-making.   

The B/C Ratio and Constructability criteria were found to be more suitable as influencers 
to how well the conceptual alternative performs and not decision-making metrics to 
assess advancement for evaluation.  The B/C ratio is a standardized tool that provides a 
cost versus benefit-performance measure used in combination with many other 
considerations in evaluating a proposed transportation improvement across a program, 
rather than a singular source for decision-making among alternatives within a project.  
Also, constructability is not recommended to be used as a final differentiator since it is 
high level and qualitative in nature.  Therefore, since these metrics did not serve as 
acceptable influencers of the overall cost evaluation, one preliminary outcome of 
conducting the Costs/Other analysis was the recommendation that another metric be 
developed to analyze the relationship between performance and costs.  The metric 
developed is a tool to obtain further details about levels of relative performance among 
conceptual alternatives, called Marginal Utility.  The Marginal Utility provides incremental 
benefit per dollar of investment and allows for comparisons among alternatives.  The 
Marginal Utility evaluation was conducted for each conceptual alternative and the 
detailed assumptions, evaluation, and qualitative ratings are found in Appendix B. 

Costs/Other Screen 2 Technical Results 

Does each Conceptual Alternative have the potential to be a reasonable expenditure of 
public funds (e.g., how does it perform based on cost)? 

Overview 

The evaluation revealed a range of costs among conceptual alternatives between I-575 and 
SR 400.  However, natural breaks in the data demonstrate the following three groupings:  
under $100 Million (M), between $229-$400M, and over $600M.  In this grouping of data, 
there is a wide range of values with numerous alternatives that receive the ‘Meets’ rating.  
The values in the ‘Meets’ rating are relatively continuous and there are no obvious sub-
groupings in the data that would serve as a break point to shift an alternative into either the 
‘Needs Improvement’ or ‘Exceeds’ category.  Therefore, since there is no clear distinction 
among the values in the ‘Meets’ category, it is recommended that all alternatives receiving 
the ‘Meets’ rating should be advanced based on the Costs/Other consideration. 
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The data show that the most expensive links of Conceptual Alternative 4 (Widening with 
Localized Bypasses) total approximately one and one/half times more than Conceptual 
Alternative 2 (Widening along Existing).  Conceptual Alternative 1 (TSM) is multiple times less 
than Conceptual Alternative 2 (Widening along Existing).  These data show that the 3A and 
3B (New Location Facilities) are approximately two times greater than Conceptual Alternative 
2 (Widening along Existing).  This information is valuable in providing relative comparisons of 
financial output, which can be combined with Performance and Environmental/Community 
Impacts results to provide recommendations on whether the conceptual alternative should be 
retained for further study.  Screen 2 Technical Costs/Other data in combination with 
Performance results assist in answering the question, “Does another alternative provide 
relatively similar performance for a lesser cost?”   Table 3.4 summarizes these results. 

Table 3.4   Summary of Costs/Other Criteria 

 
* Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance that Alternative 4 would b is 23.20 miles, and the longest distance would be 25.43 miles. 

 

Results for Each Conceptual Alternative 

Conceptual Alternative 0 (No Build)- From a cost perspective, this conceptual alternative 
rates as ‘Exceeds’ due to no construction being required.  However, since the No Build would 
fail to address any needs and would not provide any benefits along the corridor, it received a 
‘Needs Improvement’ in the Benefit/Cost ratio and Marginal Utility analysis which 
contributed to its overall rating under the Costs/Other consideration.  

Conceptual Alternative 1 (TSM)- This conceptual alternative is defined as a low-cost series of 
spot improvements that provide localized operational improvements along the corridor and 
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require little to no right-of-way acquisition.  However, the qualitative Marginal Utility analysis 
demonstrates that there would be little benefit in mobility and congestion for the dollars spent.  
The TDM quantitative analysis indicates that capacity adding improvements are required to 
achieve the Need and Purpose mobility and congestion relief objectives.  Therefore, although 
the costs are low, there is no congestion relief or mobility benefit, which influenced the rating 
of ‘Needs Improvement’ for Costs/Other consideration.   

Conceptual Alternative 2 (Widen along Existing)- From a cost perspective, this conceptual 
alternative is rated as ‘Meets’ when compared across the range of other conceptual 
alternatives.  Marginal Utility analysis shows that it provides a reasonable return on 
investment when compared with conceptual alternatives (3A [New Location to the North], 3B 
[New Location to South], and 5A [Re-route along SR 369]) that meet the objectives of the 
project; therefore, it received a rating of ‘Meets’ in the Costs/Other consideration.   

Conceptual Alternative 3A (New Location to the North)- From a cost perspective, this 
conceptual alternative is over two times more expensive than all of the other conceptual 
alternatives, except for 3B (New Location to the South), and is therefore rated as ‘Needs 
Improvement’.  This alternative has a B/C ratio greater than 1 and received a qualitative 
rating of ‘Meets’.  The 3A conceptual alternative (New Location to the North) has a 
constructability rating of ‘Meets’.  The marginal utility analysis identifies that this conceptual 
alternative has the worst return on investment in terms of mobility and congestion relief per 
dollar spent.  The relative minutes saved/$M spent for 3A (New Location to the North) as 
compared to other conceptual alternatives show that the marginal increase in benefit per dollar 
spent does not add value to the potential project and does not make it worth the additional 

expenditure of public funds.  The analysis of relative dollars spent to reduce the V/C ratio by 
0.01 demonstrates that conceptual alternatives 2 (Widen Existing) and 4 (Widen Existing with 
Localized Bypasses) provide better value as compared to 3A (New Location to the North); 
therefore, 3A received a rating of ‘Needs Improvement’.  Based on the total project costs as 
well as the marginal utility analysis, 3A (New Location to the North) is not providing 
proportionally greater benefit to the public for each dollar spent and is not recommended to 
advance.  Due to the combination of overall costs and marginal utility, 3A (New Location to 
the North) received a ‘Needs Improvement’ rating for the Costs/Other consideration. 

Conceptual Alternative 3B (New Location to the South)- From a cost perspective, this 
conceptual alternative is vastly more expensive than all of the other conceptual alternatives, 
except for 3A (New Location to the North), and is rated as ‘Needs Improvement.’  This 
alternative has a B/C ratio greater than 1 and received a qualitative rating of ‘Meets’; and had 
a constructability rating ‘Needs Improvement’.  The Marginal Utility analysis identifies that this 
conceptual alternative has the second worst return on investment in terms of mobility and 
congestion relief.  The relative minutes saved/$M spent of 3B (New Location to the South) as 
compared to other conceptual alternatives show that the marginal increase in benefit per 
dollar spent does not add value to the potential project and make it worth the additional 
expenditure of public funds.  The analysis of relative dollars spent to reduce the V/C ratio by 
0.01 demonstrates that conceptual alternatives 2 (Widen Existing) and 4 (Widen Existing and 
Localized Bypasses) provide better value as compared to 3B (New Location to the North).  
Based on the total costs as well as the marginal utility analysis, 3B (New Location to the 
South) is not providing proportionally greater benefit to the public for each dollar spent and is 
not recommended to advance.  Due to overall costs, constructability, and marginal utility, 3B 
(New Location to the South) received a rating of ‘Needs Improvement’ in the Costs/Other 
consideration. 
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Conceptual Alternative 4 (A-F) [Widen Existing with Localized Bypasses]- This conceptual 
alternative was evaluated for the total costs based on all sub-alternatives, which ranged from 
$300M to $400M.  Total costs were divided into lower and upper ranges based on the 
compilation of either the least or most expensive sub-alternatives, respectively (e.g., 4 
[A+B+C+D+E+F]).  Both the lower and upper limits of total costs fall within the natural breaks 
of the ‘Meets’ rating grouping.  The Marginal Utility metrics identify that many of the sub-
alternatives can provide a reasonable return on investment, when compared against 
conceptual alternatives 3A (New Location to the North), 3B (New Location to the South), and 
5A (Re-route along SR 369).  The Marginal Utility metrics identify that the 4 (median) 
performs similarly or slightly better than conceptual alternative 2 (Widening along Existing).  
Therefore, based on the ratings for costs, the range of Benefit/Cost ratios, and the results of 
Marginal Utility analysis, these 4A-F conceptual alternatives received ratings of ‘Meets’ for 
the Costs/Other consideration.   

Conceptual Alternative 5A (Re-route along SR 369)- The evaluation of the Costs/Other 
criteria identifies that this conceptual alternative can be implemented at a similar cost as the 
conceptual alternatives recommended for advancement for further evaluation.  However, the 
Marginal Utility analysis identifies that this conceptual alternative does not provide an efficient 
return on investment in terms of congestion relief (e.g., $M/V/C ratio), although it 
demonstrates moderate performance in the mobility analysis (e.g., travel time savings/$M).  
The Marginal Utility analysis compares the predicted performance of this conceptual 
alternative against the cost, in order to compare and rate the return on investment against the 
other conceptual alternatives.  The majority of the travel time savings occurs in the Buffington 
and Lathemtown links along SR 20, but not the remaining links, which indicates that even 
though this conceptual alternative may appear to be an efficient investment for mobility, it 
does not fundamentally address the Need and Purpose across the entire corridor.  
Specifically, this alternative provides capacity improvements in certain areas, but not in the 
bottleneck of Cumming, so these benefits actually work to skew the overall results, since the 
improvements make the alternative appear to perform overall better than it actually does.  
The Marginal Utility result measuring congestion shows 5A (Re-route along Bethelview Road) 
as not providing an incremental benefit comparable to other higher performing conceptual 
alternatives.  Due to 5A’s (Re-route along SR 369) mixed performance in the marginal utility 
analysis (i.e., better performing in mobility/cost and poor performance in cost/congestion 
relief), it received a ‘Needs Improvement’ rating.  In spite of a ‘Meets’ rating for costs, 
benefit/cost ratio, and constructability, the marginal utility’s ‘Needs Improvement’ result 
contributes to 5A’s (Re-route along SR 369) overall rating of ‘Needs Improvement’ for the 
Costs/Other consideration.  

Conceptual Alternative 5B (Re-route along Bethelview Road)- From a cost perspective, this 
conceptual alternative can be implemented at a similar cost as the advancing conceptual 
alternatives.  Conceptual alternative 5B’s (Re-route along Bethelview Road) Marginal Utility 
result indicates an efficient investment in terms of congestion relief; however, the method for 
approximating its V/C ratio is overemphasizing the high rates of return on links Canton, 
Buffington, Macedonia, Lathemtown, and Ducktown that would be accounted for under 
alternative 2 (Widening along Existing).  The widening alternative for each link (4A, 4B-3, 4C-
3, 4D-3, and 4E-2) indicates an efficient investment, but in reality, these links never reach the 
same level of congestion as the Cumming link.  Hence, Conceptual Alternative 5B (Re-route 
along Bethelview Road) effectively ignores making improvements to the bottleneck in 
Cumming and as a corridor-wide alternative provides diminished congestion relief to the 
entire corridor; therefore, it received a ‘Needs Improvement’ rating for Marginal Utility.  In 
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other words, since over half of conceptual alternative 5B (Re-route along Bethelview Road) 
consists of the Conceptual Alternative 2 improvements (e.g., widening existing SR 20 
between I-575 and Bethelview), and Conceptual Alternative 2 performs strongly in terms of 
marginal benefits/dollars spent, it can be concluded that the 5B results are heavily influenced 
by the benefits of Conceptual Alternative 2.  This alternative does provide an efficient 
investment in terms of improving mobility; but not one that will reduce congestion along the 
entire corridor between the logical termini of I-575 and SR 400 and thus does not address the 
project Need and Purpose.  The results of the benefit/cost ratio and marginal utility 
assessments contributed to 5B’s (Re-route along Bethelview Road) rating as ‘Needs 
Improvement’ for the Costs/Other consideration.   

Costs/Other Screen 2 Technical Results - Summary 

Advance Conceptual Alternatives that have moderate costs. 

Due to the need for fiscal responsibility in GDOT’s overall transportation program, a project 
that has the potential to meet the objectives of the Need and Purpose as well as being 
financially reasonable would be recommended for further evaluation.  The Costs/Other 
category overall qualitative rating combined the costs, benefit/cost ratio, and constructability 
metric with Marginal Utility.  There are a range of costs for bypass alternatives within each 
link.  Since the Marginal Utility criterion allows for the integration of per benefit costs, the 
conceptual alternatives receiving a ‘Meets’ rating for Marginal Utility are recommended to 
advance for further evaluation to compare against the Performance category (consideration 
#1).  As a result of the Costs/Other analysis, conceptual alternatives 0 (No Build), 1 (TSM), 2 
(Widen Existing), and 4 (A-F) (Widen Existing with Localized Bypasses) all received ‘Meets’ 
or ‘Exceeds’ ratings.   

In summary, based on the Costs/Other Criteria, including the marginal utility analysis, the 
conceptual alternatives that received a ‘Meets’ or ‘Exceeds’ for this category include:  2 
(Widen Existing), and 4 (A-F) (Widen Existing with Localized Bypasses).   

3.2.3 Consideration #3: Environmental and Community Impacts  

Approach to Environmental and Community Impacts Evaluation  

A two-step process to evaluate alternatives for environmental and community impacts criteria 
was conducted to compare conceptual alternatives relative to each other.  The first step 
consisted of an assessment of the qualitative ratings for all conceptual alternatives.  Based 
on the overall assessment, it was determined that a more detailed assessment using raw 
totals would be used to differentiate impacts for each link in conceptual alternative 4 (e.g., 4B-
1, 4B-2, 4B-3, and 4B-4).  In summary, decision-making was initiated using qualitative ratings 
for environmental and community impacts, but the recommendation for advancement for 
further analysis was based on total resource impacts for each link. 

The following discussion is presented in three parts: an overview, results of each conceptual 
alternative, and description by link (e.g., 4B-1, 4B-2, 4B-3, and 4B-4).  Each conceptual 
alternative was evaluated for Environmental and Community Impacts.  The environmental 
impacts data for each alternative are presented in the matrix (Appendix A) and the resource 
mapping is provided in Appendix B.   
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Environmental and Community Impacts Screen 2 Technical Results 

How do the conceptual alternatives compare with respect to environmental and 
community impacts? 

Overview 

The qualitative data ratings reveal that all the conceptual alternatives received a ‘Meets’ 
rating for environmental and community impacts criteria.  Table 3.5 below summarizes these 
qualitative ratings results.  The ‘Meets’ rating is based on a combination of the following: 1) 
the large study corridor evaluated and magnitude of identified impacts, 2) the high potential 
for further engineering refinements that will result in avoidance and minimization measures 
and reduce impacts; and 3) limitations of using desktop datasets.   

All alternatives that received a ‘Meets’ or ‘Exceeds’ rating are recommended to advance for 
further consideration based on environmental and community impacts.  However, since the 
overall Conceptual Alternative 4A-F is the only conceptual alternative that received a range of 
ratings from ‘Needs Improvement’ to ‘Exceeds’, it was recommended that further analysis be 
conducted to distinguish differences in environmental and community impacts performance 
among conceptual alternatives in various links (e.g., 4A-F) along the corridor.  The Results for 
Each Link (4A-F) section below provides detailed raw data analysis conducted that evaluates 
differences in environmental and community impacts.  Based on this raw data analysis, the 
differences in environmental and community impacts were used to determine if a sub-
alternative within a link should advance for further consideration. 

Results for Each Conceptual Alternative 

Conceptual Alternative 0 (No Build)- The environmental impact analysis at this desktop level, 
identifies that this alternative rates as a ‘Exceeds’ due to no environmental or community 
impacts as a result of this alternative. 

Conceptual Alternative 1 (TSM)- This conceptual alternative provides spot improvements that 
are generally limited to 300 feet on either side of an intersection and addresses discrete 
locations along the corridor.  The TSM alternative would not add capacity to the corridor.  The 
environmental impact analysis at this desktop level, identifies that this alternative rates as an 
‘Exceeds’ due to limited environmental and community impacts. 

Conceptual Alternative 2 (Widen Existing)- The environmental impact analysis at this desktop 
level, identifies that this alternative rates as a ‘Meets’ due to the numerous trade-offs 
available between the various environmental impacts and no readily identifiable 
environmental fatal flaw based on the desktop screening.  The Cherokee Veterans Park, a 
Section 4(f) resource, would be a design constraint and avoidance/minimization alternatives 
to park impacts would be required. 

Conceptual Alternative 3A (New Location Freeway to the North)- The environmental impact 
analysis at this desktop level rates this alternative as a ‘Meets’ due to the numerous trade-
offs available between the various environmental impacts and no readily identifiable 
environmental fatal flaw based on the desktop screening.   

Conceptual Alternative 3B (New Location Freeway to the South)- The environmental impact 
analysis at this desktop level, identifies that this alternative rates as a ‘Meets’ due to the  
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Table 3.5   Summary of Potential Environmental and Community Impacts  
 

 
* Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance that Alternative 4 would b is 23.20 miles, and the longest distance would be 25.43 miles. 
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numerous trade-offs available between the various environmental impacts and no readily 
identifiable environmental fatal flaw based on the desktop screening.   

Conceptual Alternative 4(A-F) [Widen Existing with Localized Bypasses]-  The environmental 
impact analysis identifies that these conceptual alternatives rate as ‘Meets’ and ‘Needs 
Improvement’ due to the numerous sub-alternatives providing flexibility to minimize 
environmental impacts and no readily identifiable environmental fatal flaw based on the 
desktop screening. Additional detailed analysis of how environmental criteria were assessed 
within each link is provided below using raw data results from Appendix A.  

Conceptual Alternative 5A (Re-route along SR 369)- The environmental impact analysis is 
rated as ‘Meets’ due to the numerous trade-offs associated between environmental impacts 
and no readily identifiable environmental fatal flaw based on the desktop screening.   

Conceptual Alternative 5B (Re-route along Bethelview Road)- The environmental impact 
analysis rates this conceptual alternative as ‘Meets’ due to the numerous trade-offs 
associated between environmental impacts and no readily identifiable environmental fatal 
flaw based on the desktop screening.   

Results for each Link (4A-F) 

General 

The following section provides a professional qualitative evaluation interpreting raw data 
presented in Appendix A with respect to the suite of environmental trade-offs for the 
alternatives that received a ‘Meets’ or ‘Exceeds’ rating based on performance and cost, the 
Widening Existing (Conceptual Alternative 2) and localized bypasses (Conceptual 
Alternatives 4A-F).   

Under the NEPA process, avoidance and minimization of environmental impacts is required.  
Conceptual Alternatives 4A-F were developed as possible alternatives to avoid impacts 
associated with Conceptual Alternative 2. 

There are many different types and levels of impact to the various environmental criteria 
among the alternatives within each geographic area or link along the corridor.  These include 
impacts to the natural, human, and cultural environments.  The intent of this assessment is to 
evaluate and compare the impacts created by each alternative within the individual areas or 
links to determine which alternatives have the least overall environmental impacts and 
therefore should advance to the next level of design and screening along with the alternative 
that widens the existing route.   

In addition to the criteria provided in the matrix, there are two notable additions to this link-
level analysis, which serve as differentiators among alternatives: 1) the incorporation of 
neighborhoods to the analysis, specifically number and type of impacts, and 2) the type of 
historic resource impacts.  

Within the SR 20 study area, two general types of neighborhoods occur- subdivisions or well-
established side streets with residences/farms located on both sides.  Neighborhood impacts 
are measured in terms of raw numbers of neighborhoods impacted as well as type of impact.  
Two types of impacts are apparent within the study area- bisecting or peripheral impacts to 
neighborhoods.  Bisecting impacts are those in which a neighborhood is split by an 
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alternative and separates residences on both sides of the alternative.  Peripheral impacts 
could consist of impacts to side streets within a neighborhood, impacts to the SR 20 frontage 
portion at the entry of the neighborhood, or impacts to the initial few houses situated in close 
proximity to SR 20 with no impacts to community facilities.  Neighborhoods were identified via 
aerial mapping in Figures 122-124 in Appendix B. 

Historic resource impacts are measured similarly to neighborhood impacts, with raw totals as 
well as type of either bisecting or peripheral impacts.  These types of impacts are used to 
distinguish alternatives in the summaries below.  For both neighborhoods and historic 
resources, the integrity of the resource is generally preserved much more in a peripheral 
impact as compared to a bisecting impact.  Historic resource impacts were measured via 
Figures 89-94 in Appendix B. 

As discussed previously, this Screen 2 level of design and analysis is still high level and 
therefore the impacts are measured on a conservative 650-foot corridor width.  As the overall 
project development process advances into later phases, additional engineering will refine 
the alternatives to a much smaller footprint which will subsequently reduce the overall 
number of impacts across the natural, cultural, and human environments.  In many cases, the 
number of impacts along an alternative is very high- often times comparable to the widening 
existing alternative- in spite of being initially developed as an avoidance/minimization 
alternative.  Although a detailed process of avoiding and minimizing impacts to resources will 
occur after Screen 2; during this evaluation, discretion was used to incorporate readily 
identifiable avoidance/minimization opportunities and/or reasonably foreseeable actions, as 
applicable, in the summaries below. 

Previous planning documentation for PIs 0002862, 0003681, and 0003682 describes these 
projects as a widening project and therefore, the widening existing alternative throughout all 
links will be advanced to the next level of screening.  For each of the links in the matrix, the 
widening existing Alternative 2 is compared within its link; therefore, it is described as a 4A-F 
alternative.  Each summary below discusses the environmental performance only for each of 
the new location bypass alternatives and not the widening existing alternative, which is 
recommended to advance in each of the links. 

Moving forward, the impacts of widening of existing Red in each link would then be relatively 
compared to the selected localized bypass alternative in terms of number and types of 
impacts as well as potential for mitigation.  Since impacts would occur on both widening 
existing and the localized bypass, there would be additional level of detailed data, public 
input, TAC, CACs, and professional judgment used in the evaluation of these alternatives 
during the DEIS phase. 

Canton 

There are no localized bypass alternatives identified to go along with the widen existing 
through the Canton link.  Improvements within this area have been developed, designed, and 
will be constructed under PI 0009164.  The Canton link is included within this analysis to 
provide equitable comparisons while evaluating freeway options (with the same termini of I-
575 and SR 400).  
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Buffington 

In Buffington, the main environmental differentiators are streams; federal protected species; 
Buffington Park, which is a Section 4(f) and Land and Water Conservation Fund/Section 6(f) 
resource; communities (e.g., neighborhoods); and historic resources, which are Section 4(f) 
resources.  

Conceptual alternatives Blue (4B-1) and Green (4B-2) have the greatest impacts to streams 
and these alternatives also have the greatest potential for impacts to protected species for 
both aquatic and terrestrial species.  In addition, the required mitigation costs are twice as 
much for Blue (4B-1) compared to Yellow (4B-4).   

Conceptual alternative Yellow (4B-4) has the fewest number of historic resource parcel and 
acreage impacts. 

Conceptual alternative Yellow (4B-4) would impact Buffington Park, which is protected as a 
park under Section 4(f) and Section 6(f).  The southern portion of the Buffington Park parcel 
potentially impacted by Yellow (4B-4) contains an overgrown tennis court and grassed vacant 
space with no readily apparent recent use or regular maintenance.  This apparently little-used 
area of the park could be impacted; however, it is anticipated that as further engineering 
refinements are made and the footprint of the roadway narrowed, that the impact to the park 
can be avoided.  As such, the potential of the Yellow (4B-4) alternative to impact this Section 
4(f) and 6(f) resource is diminished. 

Conceptual alternatives Blue (4B-1) and Green (4B-2) would bisect six (6) neighborhoods 
and would not have any peripheral impacts; whereas, Yellow (4B-4) would bisect three (3) 
neighborhoods and peripherally impact three (3) neighborhoods.  Of the three (3) 
neighborhoods bisected by Yellow (4B-4), two (2) have fewer than five (5) homes; therefore, 
these bisecting impacts would be anticipated to affect fewer people compared to the 
examples of bisected neighborhoods along the Blue (4B-1) alternative.  Since Blue (4B-1) 
bisects three more neighborhoods than Yellow (4B-4), it would affect twice the number of 
communities and is not recommended.   

In summary, since Yellow (4B-4) has; the fewest natural resource impacts (e.g., streams 
and potential protected species habitat) and mitigation costs, the potential to avoid 
and/or minimize the impacts to the Buffington Park, the lowest number of historic 
resource parcel and acreage impacts, and would bisect the fewest neighborhoods, 
Yellow (4B-4) in Buffington received a ‘Meets’ rating.  The figure below shows the 
alternatives within this link. 
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Figure 3.3  Buffington Link – Conceptual Alternatives Recommended to Advance Based on Environmental Performance 
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Macedonia 

In Macedonia, the main environmental differentiators include parklands and historic 
resources, which are Section 4(f) resources, and communities. 

Conceptual alternatives Pink (4C-1) and Blue (4C-2) would bisect the proposed Cherokee 
Veterans Park.  The county has plans for developing this parcel into a large multi-facility park.  
Impacts to the proposed Cherokee Veterans Park would require a Section 4(f) analysis, 
including identification of avoidance alternatives.  Both Pink (4C-1) and Blue (4C-2) would 
bisect the park.  Pink (4C-1) and Blue (4C-2) are currently designed in such a way that minor 
modifications would not avoid impacts to the park.  Instead, major shifts would be required to 
avoid bisecting the park, likely through new alignments.  There is a readily-apparent 
avoidance alternative with Orange (4C-4), which is the only alternative that completely avoids 
the park property.   

Conceptual alternative Orange (4C-4) has the fewest number of historic resources and the 
second lowest acreage of historic resources impacts.  Alternatively, Pink (4C-1) has the 
second fewest number of resources and least acreage of impact.  In Orange (4C-4), there 
would be fewer historic resources to avoid and potentially fewer in which to conduct a Section 
4(f) evaluation. 

From the community and neighborhood perspective, although Pink (4C-1) would result in the 
fewest total number of displacements, it would bisect three (3) neighborhoods.  Alternatively, 
Orange (4C-4), which has the second highest number of displacements would only bisect 
one (1) neighborhood, and peripherally impact two (2) neighborhoods.  Of the 93 
displacements along Orange (4C-4), 50 displacements are anticipated due to its passing 
through the proposed new development phase of the Hampton Station neighborhood.  These 
structures are not built as of February 2015.  By the time of project construction, this ‘new’ 
phase of Hampton Station development is anticipated to have residents, which contributes to 
this number of displacements.  However, these 50 displacements are of a different nature 
than existing residential structures in established neighborhoods.  That is because these are 
not yet constructed, no people currently live in this part of the community, and there may be 
some flexibility on the part of the land developer to incorporate information from this public 
transportation process to develop the property considering avoiding/minimization of impacts 
where potential roads are being evaluated.  Given this, if these 50 displacements that are not 
currently constructed were excluded from the analysis, Orange (4C-4) would have the least 
number of overall and residential displacements among all alternatives within this link.  This 
proposed to be developed parcel is a differentiator among alternatives and serves to 
distinguish Orange (4C-4) as one where there is a readily identifiable opportunity to avoid.  In 
addition, due to the corridor width and the peripheral impacts to this newest phase of 
Hampton Station, there is a high likelihood of avoiding and minimizing impacts since there is 
open land immediately adjacent to the south of the Orange (4C-4) alternative.  Also, of the 
two (2) peripherally impacted neighborhoods along Orange (4C-4), the first, Watertank Road, 
would not separate neighbors based on the location of the tie in of the alternative to existing 
SR 20; and the second, Hampton Station, discussed above, would have a high likelihood of 
being avoided or peripherally affected.  As such, Orange (4C-4) has good potential to 
effectively minimize residential impacts that could affect fewer people in established 
neighborhoods, and therefore, result in relatively lesser harm to neighborhoods within this 
link.     
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In summary, since bisecting Cherokee Veterans Park is a strong influencer in the decision-
making process from a regulatory perspective and there would be a need to identify an 
avoidance alternative, Orange (4C-4) received a ‘Meets’ rating in Macedonia.  This is 
supported by the community and historic resource impacts, where Orange (4C-4) would 
result in the fewest number of bisected neighborhoods, has the potential to result in the 
fewest residential displacements, and has the fewest number of historic parcels impacts.  
The figure below shows the alternatives within this link. 

 

 

 



SR 20 Improvements from Canton to Cumming   
    

 
 

 105 PI Nos: 0002862, 0003681, 0003682 
  
  

 

Figure 3.4  Macedonia Link – Conceptual Alternatives Recommended to Advance Based on Environmental Performance 
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Lathemtown 

In Lathemtown, the main environmental differentiators include historic resources, 
communities (e.g., neighborhoods), and noise.   

In addition to raw totals and acreage of historic resource impacts, among alternatives within 
this link, there are tradeoffs in type of impacts as well, including:  bisected and peripherally 
impacted resources, total historic structure displacements, and integrity of historic resources.  
Blue (4D-1) has the fewest total potential historic parcel impacts and the second lowest 
acreage of historic resource impacts; whereas, Yellow (4D-4) has the second highest number 
of historic parcel and acreage impacts, after the widening existing Red (4D-3).  Green (4D-2) 
has over 10 more historic resources compared to Blue (4D-1).  Yellow (4D-4) has twice the 
probability of displacing a historic structure compared to Blue (4D-1), which has the fewest 
historic structure displacements.  Although in total, Blue (4D-1) has more bisected historic 
parcels, it has half the number of total displacements for historic resources as compared to 
Yellow (4D-4), which is attributable to the large acreage of the parcels along Blue (4D-1).  An 
assessment of the integrity of the setting and contributing features is part of an evaluation of 
historic resources.  Historic parcels with modern intrusions, such as modern development can 
potentially affect the integrity of both a resource’s immediate (within the resource boundary) 
and outlying (within the resource’s view-shed) setting as well as other features that contribute 
to the assessment of a resource’s historic nature.  At this level of analysis in Screen 2, the 
identification of modern intrusions can serve as a differentiator in evaluating historic 
resources among alternatives.  A portion of the Blue (4D-1) alternative has been selected to 
follow an existing modern intrusion, e.g., a gas transmission pipeline.  Therefore, a number of 
the historic resources identified along the Blue (4D-1) have been previously affected by the 
installation of this underground utility and have the potential to have reduced integrity of 
setting due to this feature.  In addition, depending on individual resource evaluations, modern 
development occurring within the last 50 years along existing SR 20 has the potential to be 
considered a modern intrusion.  Blue (4D-1) has 19 historic resource impacts that would be 
associated with parcels along SR 20, while Yellow (4D-4) has 17, reflecting little variation of 
impacts along SR 20.  Given these data and methods of determining variability among the 
number and types of impacts, the readily identifiable distinctions at this level of analysis are 
the raw number of potential historic resources to encounter, the number of totally displaced 
historic structures, and the higher potential for modern intrusions affecting the integrity of a 
resource.  In this case Blue (4D-1) impacts the fewest historic resource properties overall, 
would result in the fewest historic structures displaced, and has the gas pipeline intrusion 
which could affect resource integrity; therefore, Blue (4D-1) performs best under this criterion.   

Blue (4D-1) has the fewest community impacts as measured by total displacements by a 
margin of 21 as compared to the next best performing alternative, Green (4D-2) and a margin 
of 28 compared to the worst performing alternative, Yellow (4D-4).  Blue (4D-1) also performs 
best for noise impacts by a similar margin.  Blue (4D-1) has seven (7) fewer residential 
displacements as compared to Yellow (4D-4).  The variation in total displacements between 
Blue (4D-1) and Yellow (4D-4) [e.g., 72-100] is mostly attributed to commercial 
displacements, where Blue (4D-1) has half the number of commercial displacements as 
compared to Yellow (4D-4).  The number of neighborhoods with bisecting and peripheral 
impacts is as follows: Blue (4D-1) with three (3) and two (2), respectively; Green (4D-2) with 
two (2) and four (4), respectively; and Yellow (4D-4) with two (2) and three (3), respectively.  
The total number (five) of neighborhoods bisected and peripherally impacted by Blue (4D-1) 
and Yellow (4D-4) is the same, and is less than the worst performing alternative Green (4D-
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2), which has six.  During the previous public outreach events for the project, the dominant 
feedback has been to reduce and avoid community impacts.  Between Blue (4D-1) and 
Yellow (4D-4), the number and types of impacts to neighborhoods is relatively similar with 
no readily discernible difference; however, the number of displacements and the noise 
impacts are least for Blue (4D-1).  There is no readily discernible variation in the number of 
neighborhoods that would be impacted or the types of impacts that would occur to these 
neighborhoods, so it is recommended that the alternative with the fewest total number of 
displacements would perform best for the community, which is Blue (4D-1).  

In summary, Blue (4D-1) has the least total number of historic resources, the fewest number 
of historic structures that would be completely displaced, and potential for modern intrusions.  
In fact, Blue (4D-1) was developed as an alternative to reduce the community and historic 
resource impacts of Green (4D-2), which it does effectively.  Therefore, Blue (4D-1) 
received a ‘Meets’ rating in Lathemtown as it has the fewest total number of potential 
impacts for history and community resources, as measured by total displacements and noise.  
The figure below shows the alternatives within this link. 
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Figure 3.5  Lathemtown Link – Conceptual Alternatives Recommended to Advance Based on Environmental Performance 
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Ducktown 

In Ducktown, the main differentiators distinguishing alternatives include:  streams, protected 
species, historic resources, and communities (e.g., neighborhoods). 

Conceptual alternative Pink (4E-1) has much greater impact to streams as compared to the 
other alternatives; however, there is a high likelihood that approximately 2,000 linear feet of 
stream impact in this alternative could be avoided through further engineering refinements 
that could shift off of this stream that will occur later in the project development process.  If 
this 2,000 foot impact were avoided then this would result in Pink (4E-1) having the least 
amount of stream impacts after the widening existing alternative Red (4E-2), which would 
greatly reduce the potential impact to protected aquatic species found in those streams. 

Conceptual alternatives Pink (4E-1), Blue (4E-3), and Orange (4E-4) have similar total 
numbers of displacements ranging from 124-133 displacements; however, the southern 
alternatives Blue (4E-3) and Orange (4E-4) have the greatest number of residential impacts 
by over approximately 20 as compared to Pink (4E-1).  Along Pink (4E-1), there are four (4) 
bisected and two (2) peripherally impacted neighborhoods.  Along Blue (4E-3), there are 10 
bisected and two (2) peripherally impacted neighborhoods.  Along Orange (4E-4), there are 
six (6) bisected neighborhoods and one (1) peripherally impacted neighborhood.  Based on 
these impacts, Blue (4E-3) and Orange (4E-4) are the worst performing due to bisecting a 
greater number of neighborhoods and thereby disrupting more communities; as such, Pink 
(4E-1) performs best under this criterion. 

Conceptual alternative Pink (4E-1) has double the historic impacts as measured by total 
number of parcels and acreage when compared to Blue (4E-3) and Orange (4E-4).  As 
mentioned above, at this level of analysis in Screen 2, the identification of modern intrusions 
can serve as a differentiator in evaluating historic resources among alternatives.  Pink (4E-1) 
historic resources either overlap with or have close proximity to historic resources along 
existing SR 20 compared to Blue (4E-3) and Orange (4E-4) where historic parcels are 
located at a greater distance from SR 20.  There is a higher potential for historic parcels along 
Pink (4E-1) to have experienced modern intrusions due to their association with modern land 
use development along SR 20.   

During the previous public outreach events for the project, the dominant feedback has been 
to reduce and avoid residential impacts.  Due to the greater number of neighborhoods and 
residences that could be affected, the main decision-influencer in this link is the number and 
type of community impacts.  As such, Blue (4E-3) and Orange (4E-4) with the most 
displacements and bisected impacted neighborhoods are not recommended to advance.  
One of the other considerations in the environmental evaluations is the potential for 
avoidance and minimization of impacts.  In this link, the setback distance to existing 
resources (structures) along existing SR 20 is greater than in other links, which provides 
more room for widening existing SR 20 and avoiding displacements.  Therefore this link 
provides more flexibility in avoiding impacts to these resources located along SR 20.  
Additionally, in Pink (4E-1), there is more potential for avoidance of resources within the 650-
foot alignment; whereas, along the Blue (4E-3) and Orange (4E-4) routes, there are fewer 
possibilities due to the density of resources.  Based on the above, Pink (4E-1) received a 
‘Meets’ rating in Ducktown.  The figure below shows the alternatives within this link. 
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 Figure 3.6  Ducktown Link – Conceptual Alternatives Recommended to Advance Based on Environmental Performance 
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Cumming 

The environmental evaluation was conducted in Cumming; however, the primary decision-
making criteria will be based on performance in conjunction with detailed traffic data, local 
government coordination, the CACs, and TAC.  Each of the conceptual alternatives provides 
specific user benefits to accessing SR 400.  For example, Green (4F-1) bypasses Cumming 
to the north and tying directly into Market Place Boulevard that provides alternate access to 
the Market Place (big box retail shopping district) east of SR 400 at SR 20.  Yellow (4F-2) 
provides more direct access to an existing interchange with SR 400 at Exit 15.  Red (4F-3) 
maintains the existing SR 400/SR 20 access (Exit 14).  Orange (4F-5) utilizes the most of 
existing SR 20 including the recent rerouting of SR 20 along Veterans Memorial Drive tying 
into existing SR 400 at the existing SR 20 interchange of Exit 14.  Pink (4F-4) provides a 
southern mini-bypass around downtown Cumming and ties into the existing SR 400/SR 20 
access at Exit 14.  Blue (4F-6) provides a southern new location bypass around Cumming 
that is the longest bypass route and would avoid downtown Cumming completely.  Across 
these six (6) Cumming alternatives, there is a wide range of impacts across the natural, 
cultural, and human environments.  

In the Cumming area, there are existing 5-lane sections along many portions of the 
conceptual alternatives; as such, the 650-foot corridor and matrix evaluation overestimates 
impacts.  Where applicable in the sections below, a more realistic estimate of impacts is 
provided in areas where potential impacts are less likely to occur due to the existing wide 
footprint and need for limited additional widening.   

Based on natural resource impacts, Yellow (4F-2) performs best for streams, while Green 
(4F-1) performs second best for streams and best for lakes and ponds, floodplains, wetlands, 
and farmland; and therefore, has the least environmental mitigation costs.  Pink (4F-4) 
performs worst on streams and lakes and ponds.  However, Pink (4F-4) also has almost 
5,000 feet of longitudinal impacts to streams, which would occur along a new location 
section.  There may be a good possibility to reduce these impacts, since the study area is 
650 feet wide in which to shift the much narrower actual alignment and footprint. If the more 
realistic stream impact were incorporated into the analysis, then Pink performs relatively 
similar to Yellow (4F-2) and Green (4F-1).  In general, Blue (4F-6) performs poorly on all 
natural resources criteria.  Blue (4F-6) performs second worst on streams and lakes and 
ponds; and worst on wetlands.  Orange (4F-4) performs third worst on the natural resources 
with the third highest impacts for streams, lakes, and ponds, as well as performing poorly due 
to impacts to wetlands and floodplains.  Approximately 0.5 mile of Orange (4F-5) would 
consist of two (2) longitudinal encroachments.  However, since there are existing 5-lane 
sections at these longitudinal encroachments and the proposed project would only require 
limited right of way to account for two (2) additional lanes, there is a likelihood of avoiding or 
minimizing these stream impacts by shifting the alignment away from the impacts and thus 
improving the Orange (4F-5) alternative’s natural resource performance.  This would make 
the stream impacts for Orange (4F-5) the least of all the alternatives.  Given this assessment 
and incorporating avoidance/minimization options, all but Blue (4F-6) perform relatively 
comparably under the natural resource criteria. 

All Cumming alternatives, except Blue (4F-6), would have the potential to impact the Sawnee 
Mountain Preserve, which is a Section 4(f) resource.  However, since the Sawnee Mountain 
Preserve is located on the north side of SR 20, each alternative would anticipate avoiding this 
resource by shifting the alignment to the south, thereby reducing or eliminating impacts to this 
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Section 4(f) resource.  Within the 650-foot study area Yellow (4F-2) could completely avoid 
the Cumming City Park, thereby removing this criterion as an alignment differentiator.   

Green (4F-1) and Blue (4F-6) have the fewest number of total displacements with 268 and 
261, respectively.  Orange (4F-5) has the second highest number of displacements (363) 
after widening existing Red (4F-3) (454); however, the majority of both of these alternatives 
consist of an existing 5-lane section so additional right of way needs are limited, and 
therefore, the potential for impacts is reduced.  Pink (4F-4) would displace the second fewest 
number of residences after Red (4F-3); and Yellow (4F-2) would displace the third fewest 
number of residences. Yellow (4F-2), Red (4F-3), Pink (4F-4), and Orange (4F-5) would 
impact the most businesses ranging from 143-328 displacements.  Blue (4F-6) and Green 
(4F-1) would impact the fewest number of businesses.  

Blue (4F-6) would impact the fewest historic resources and acreage, while Green (4F-1) 
would impact the second fewest number of historic resources and acreage.   

It should be noted Cumming is the only incorporated city along the project corridor, has 
dedicated planning and transportation needs, and is one of the most heavily used portions of 
the corridor based on traffic counts.  As noted in the first paragraph of this Cumming section, 
each bypass alternative addresses the needs of different SR 20 user groups.  In other links 
along the corridor, localized bypasses are serving to simply transport traffic from one side of a 
community located along SR 20 to the other.  The Cumming recommendations are evaluated 
within the context of the need to further evaluate each bypass’ performance in greater detail 
while understanding distinct SR 20 user group needs.  Based on this approach, the following 
recommendations are made.   

At this screen, Blue (4F-6) received a ‘Needs Improvement’ rating, and is not 
recommended to advance from an environmental perspective.  The readily identifiable 
alternative to remove from further consideration based on environmental impacts is Blue (4F-
6).  Blue (4F-6) has the worst overall natural resource impacts (streams, floodplains, 
wetlands, and farmland) which results in the highest mitigation costs.  By eliminating Blue 
(4F-6), the 404 permitting approach can demonstrate elimination of the alternative with the 
most natural resource impacts and show avoidance/minimization of natural resource impacts 
in the remainder of alternatives.  With regards to impacts to the human environment, Blue 
(4F-6) is the longest new location alternative with high potential to change the character of the 
existing setting.  Additionally, although Blue has the fewest total displacements (seven [7] 
lower than the next best performing alternative); it has the highest number of residential 
displacements of all alternatives at 190.  However, the residential displacements number 
does not include the proposed new Development of Regional Impact ([DRI], new subdivision) 
that will be constructed on both sides of this alternative on the west side of Sawnee Mountain, 
whose application was approved by Forsyth County on 10/16/14.  If the new development 
(DRI) numbers were to be included, Blue’s (4F-6) total and residential displacements would 
invariably increase and it would not be the alternative with the fewest total displacements.  
However, similar to the Macedonia link, which has a proposed new development, the public 
availability to participate in this transportation decision-making process may allow for 
opportunities to avoid/minimize impacts, since both the SR 20 improvements and the land 
owner’s new subdivision development are early in the project development process.   

Green (4F-1), Yellow (4F-2), Red (4F-3), Pink (4F-4), and Orange (4F-5) received a 
‘Meets’ rating as the best performing alternatives based on the tradeoffs among the 
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natural, human, and cultural resource environments and the potential to avoid/minimize 
impacts since a smaller project footprint would be needed for an urban typical section in 
Cumming and are recommended to advance.  The figure below shows the alternatives 
within this link. 
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Figure 3.7  Cumming Link- Conceptual Alternatives Recommended to Advance Based on Environmental Performance 
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Screen 2 Technical Results:  Environmental and Community Impacts 

Advance all Conceptual Alternatives that have environmental and community impacts 
ratings of ‘Meet’ or ‘Exceed’. 

Given the similarities in ratings for environmental and community impacts, it is recommended 
that all conceptual alternatives advance for further evaluation based on environmental and 
community impacts.  In addition to 0 (No Build), 1 (TSM), 2 (Widen Existing), 3A (New 
Location Freeway to the North), 3B (New Location Freeway to the South), 5A (Re-route along 
SR 369), and 5B (Re-route along Bethelview Road), each of the widening options in 
conceptual alternative 4 as well as one localized bypass alternative would advance 
[described as 4(A-F), such that 4A (Canton), 4B(3 and 4) [Buffington], 4C (3, and 4) 
[Macedonia], 4D (1, and 3) [Ducktown], 4E (1 and 2) [Lathemtown], and 4F (1,2,3,4, and 5) 
[Cumming]] would move forward for further analysis.  There are few readily identifiable fatal 
flaws for environmental or community impacts based on the desktop review and the 
conclusions are based comparing environmental performance across conceptual alternatives 
within each link.  The raw totals of any individual criterion could influence a decision against a 
particular alternative; however, due to the number of criteria which trade-off in terms of 
natural, human, cultural, and physical impacts, any one impact based on desktop analysis is 
not serving as a key influencer in the decision.  Additional studies in the DEIS phase will be 
needed to further refine alternatives’ performance based on environmental and community 
criteria. 

3.3 Overall Screen 2 Technical Results for Conceptual Alternatives 

0 (No Build) - The No Build conceptual alternative is used as a baseline for comparison for all 
other conceptual alternatives.  This conceptual alternative will be advanced for further 
evaluation and consideration, even though it does not meet the Need and Purpose 
Objectives, as it will continue to provide a baseline of comparison for advancing conceptual 
alternatives and is a requirement of NEPA law.   

1 (Transportation Systems Management)- The Transportation Systems Management (TSM) 
conceptual alternative provides an additional baseline of comparison to those alternatives 
that provide an increase in capacity.  It is not recommended to advance TSM strategies 
as a standalone alternative for further evaluation and consideration since it would not be 
expected to ‘Meet’ or ‘Exceed’ the performance objectives of this project to improve mobility 
and reduce congestion throughout the entire I-575 to SR 400 corridor.  However, as part of 
the DEIS evaluation and engineering design, TSM strategies such as, adding turn lanes, 
signal optimization/coordination, and ITS enhancements, will be incorporated where 
appropriate into the other alternatives that advance to the next phase of design and analysis. 

2 (Widen Existing)- This conceptual alternative is recommended to advance for further 
evaluation and consideration, as it has the potential to meet the performance goals 
associated with the Screen 2 Alternatives Analysis by using additional analysis with refined 
microsimulation tools and possible design refinements within the analysis width utilized in 
Screen 2.  This conceptual alternative has the potential to meet the Need and Purpose at a 
relatively reasonable cost and has the potential to find a balance of impacts to the 
environment compared to other successful alternatives.  The Costs/Other analyses 
demonstrate a reasonable return on investment compared to other alternatives, and therefore 
would be a reasonable expenditure of funds. 
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3A (New Location North)- This conceptual alternative is not recommended to advance 
for further evaluation, as it is almost twice as expensive as other alternatives that are similar 
in their effectiveness at meeting the Need and Purpose of this project.  In addition, although 
the Environmental and Community Impacts ratings were ‘Meets’, many of the natural 
resource impacts are multiple times greater than the Conceptual Alternative 2 (Widen 
Existing), which makes it a less desirable option. 

3B (New Location South)- This conceptual alternative is not recommended to advance 
for further evaluation, as it is almost twice as expensive as other alternatives that are similar 
in their effectiveness at meeting the Need and Purpose of this project.  In addition, although 
the Environmental and Community Impacts ratings were ‘Meets’, many of the natural 
resource impacts are multiple times greater than the Conceptual Alternative 2 (Widen 
Existing), which makes it a less desirable option.   

4(A-F) (Widen Existing with Localized Bypasses)- This conceptual alternative is 
recommended to advance for further evaluation and consideration, as it has the 
potential to meet the performance goals associated with the Screen 2 Alternatives Analysis 
by using additional analysis with refined microsimulation tools and possible design 
refinements within the analysis width utilized in Screen 2.  As a conceptual alternative it has 
the potential to meet the Need and Purpose in a cost effective manner.  Within this 
conceptual alternative, all Widen Existing alternatives are recommended to advance, as well 
as one localized bypass alternative described in Section 3.2.3 above.   Specifically, based on 
the environmental and community impacts evaluation provided above, the following are 
recommended to advance for further consideration:  4B-3 (Red), 4B-4 (Yellow); 4C-3 (Red), 
4C-4 (Orange); 4D-1 (Blue), 4D-3 (Red); and 4E-1 (Pink), 4E-2 (Red).  In Cumming, five 
conceptual alternatives are recommended in Cumming to advance for further evaluation, 
(e.g., 4F-1 (Green), 4F-2 (Yellow), 4F-3 (Red), 4F-4 (Pink), and 4F-5 (Orange)).  The Screen 
2 analysis in Cumming was at too high a level to determine which alternatives performed the 
best.   Given this, the next phase will be to gather and analyze additional traffic details in 
Cumming.  This analysis combined with the input of the City and County Planners and 
Engineers and input from the public will help better understand which alternatives provide the 
most effective solution and should be further refined and evaluated.  In summary, advancing 
five conceptual alternatives in Cumming is recommended based on the uniqueness of the 
needs of the city, high traffic volumes and potential bottleneck to mobility along the corridor, 
the need to coordinate with City and County, and the need to obtain bypass-specific 
performance data to compare congestion relief among alternatives.   

5A (Widen Existing, Localized Bypasses, and Re-route to SR 369)- This conceptual 
alternative is not recommended to advance for further evaluation and consideration, 
as it does not have the potential to meet Performance for mobility and congestion objectives 
and would not address the Need and Purpose throughout the corridor.  It also does not have 
the potential to meet the Cost/Other criteria when compared to the conceptual alternatives 
recommended to advance.  A key component of this conceptual alternative not advancing is 
that it fails to adequately address the problems on existing SR 20 from SR 369 through 
Cumming to SR 400.   

5B (Widen Existing, Localized Bypasses, and Re-route to Bethelview Road)- This 
conceptual alternative is not recommended to advance for further evaluation and 
consideration, as it does not have the potential to meet Performance for mobility and 
congestion objectives and would not address the Need and Purpose throughout the corridor.  
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It also does not have the potential to meet the Cost/Other criteria when compared to the 
conceptual alternatives recommended to advance.  This conceptual alternative fails to 
address the mobility and congestion relief objectives for the segment from Bethelview Rd, 
through Cumming to SR 400.   

A summary of the alternatives is provided in the table and figure below. 
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Table 3.6  Summary of Conceptual Alternatives  

 

 
 
 
 

Conceptual 
Alternative 

Recommendation to Advance Based on Each 
Evaluation Consideration  

(Y/N) 

RECOMMENDATION TO 
ADVANCE 

for further Evaluation 
(Based on Screen 2 Technical 

Results Only*) 

 
 

Rationale 

#1 
Performance 

#2 
Costs/ 
Other 

#3 
Environmental/ 

Community 

#4 
Stakeholder 
Input (e.g. 
agencies 

and public)* 

0 
(No Build) 

N N Y TBD Y  No potential to perform and address Need and Purpose throughout corridor  

 Retain as No Build comparison (per NEPA) 

1 
(TSM) 

N N Y TBD N  No potential to perform and address Need and Purpose throughout corridor 

 No potential to be cost effective solution to address Need and Purpose throughout 
corridor 

2 
(Widening 

Existing) 

Y Y Y TBD Y  Potential to perform and meet Need and Purpose throughout corridor  

 Potential to be cost effective solution  

 Potential to avoid/minimize impacts to environmental resources  

3A 
(New 

Location to 
North) 

N N Y TBD N  No potential to perform and address Need and Purpose throughout corridor as it 
would not relieve congestion off of SR 20. 

 No potential to be cost effective solution as it is relatively more expensive option 
compared to other alternatives 

3B 
(New 

Location to 
South) 

N N Y TBD N  No potential to meet Need and Purpose throughout corridor 

 No potential to be cost effective solution as it is relatively more expensive option 
compared to other alternatives 

4 A-F** 
(Widening 
with Local 
Bypasses) 

Y 
 

Y Y 
(for 4B-3,4;  

4C-3,4; 4D-1,3; 
4E-1,2; and  
4F-1,2,3,4,5) 

TBD Y 
(for 4B-3,4;  

4C-3,4; 4D-1,3; 4E-1,2; and  
4F-1,2,3,4,5) 

 Potential to perform and meet Need and Purpose throughout corridor 

 Potential to be cost effective solution  

 Potential to Avoid/Minimize Impacts to Environmental Resources  

5A 
(SR 369) 

N N Y TBD N  No potential to perform and meet Need and Purpose throughout corridor 

 No potential to be cost effective solution relative to other alternatives 

5B 
(Bethelview 

Rd) 

N N Y TBD N  No potential to perform and meet Need and Purpose throughout corridor 

 No potential to be cost effective solution relative to other alternatives 

* Note- data represents Preliminary Conclusions of Screen 2 Technical Analysis without the consideration of stakeholder input.  Upon presentation of Screen 2 and receipt of stakeholder input,  
this table will be updated accordingly. **4A-F consists of Widening [e.g., Conceptual Alternative 2] plus 1 localized bypass alternative in Buffington, Macedonia, Lathemtown and Ducktown, 
 and 4 bypasses in Cumming. 
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Figure 3.8  Recommendations for Reasonable Range of Alternatives 

 

 

3.4 Stakeholder Input (e.g., public and agencies) 

Consideration #4: Stakeholder Input 

What does the public think about the conceptual alternatives? 

Public input surrounding the alternatives has been received and is summarized in the PIOH 
#2 Summary Report available on the project website at: www.sr20improvements.com.  In 
addition to the information presented in the PIOH #2 Summary, comments on the project 
continue to be received.  Public outreach has also continued with multiple speakers’ bureau 
events (small meetings requested by Homeowners Associations, etc.) with local communities 
and interviews with media outlets including the Cherokee Ledger-News, Cherokee Tribune, 
Forsyth County News, and WSB TV.   

Stakeholder input is ongoing throughout the NEPA process.  The results of Screen 2 will be 
provided to the stakeholders for review.  Comments received would be considered for 
incorporation into the final version of the Screen 2 documentation. 

Of the continued feedback received since PIOH #2 (December 2013), the majority of the 
documented support has been in favor of widening existing SR 20 and opposition to new 
location alternatives.  There have also been concerns expressed about new location localized 
bypasses; however, due to the NEPA process and the need for evaluating avoidance and 
minimization measures, the consideration of localized bypasses would be required to 
advance for further evaluation based on field survey of resources along the corridor.  

Consideration 
#1: 

PERFORMANCE 

Consideration 
#2:  

COST      
(Affordability) 

Consideration #3: 
ENVIRONMENTAL 

& COMMUNITY 
IMPACTS 

Consideration 
#4: 

STAKEHOLDER 
INPUT 

Screen 2 
Technical 
Analysis 

RECOMMEN-
DATIONS  

for 
advancement 

include: 

-Alt 0-No Build 

-Alt 2-Widen 
Existing 

and 

-Alt 4 
Combination 

Widen Existing 
with Localized 

Bypasses We are 
here 

http://www.sr20improvements.com/
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Recommendation #4:  Stakeholder Input 

Stakeholder input is pending the presentation of Screen 2 to the CAC’s/TAC and at a round 
of PIOH #3 meetings.  This section will be updated with feedback when available. 

3.5 Conclusions from Screen 2 Technical Analysis and Stakeholder Input 

3.5.1 Summary of Recommendations from Screen 2 Technical Analysis  

Based on the Screen 2 analysis results, the conceptual alternatives surrounding the existing 
SR 20 corridor (e.g., 2 [Widen Existing], 4 [A-F] [Widen Existing with Localized Bypasses]) 
are recommended to advance to for further evaluation due to their potential to address the 
project’s Need and Purpose and the high potential for avoidance/minimization options to be 
developed with refined engineering and additional information on environmental resources.  
The No Build will be advanced throughout the DEIS as a comparison to Build Alternatives 
and as required by NEPA.   

3.5.2 Summary of Recommendations from Stakeholder Input 

Upon receiving input from stakeholders, this section will be updated. 
 

4.0 NEXT STEPS 

Upon the public and agency input to Screen 2 Technical Results, final recommendations 
for the reasonable range of alternatives to advance for further evaluation in the DEIS will 
be identified.  The first step in the DEIS would be to meet with Cumming City/Forsyth 
County Planners to review the remaining alternatives in Cumming and the 
Comprehensive Plan.  In addition, data regarding traffic patterns in and around 
Cumming would be obtained.  A more detailed traffic analysis would be used to 
determine the most viable alternatives.  Environmental impact assessments at the field 
level would be conducted, and would reflect impacts of refined alternative designs.  
During the DEIS, design would be refined to include laneage and turn lanes, etc. along 
the entire corridor.  Avoidance/minimization measures would be incorporated into 
design.  Additional outreach opportunities to the public and agencies would be afforded 
to review during milestones of the DEIS process. 
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SR 20 Improvements from Canton to Cumming Screen 2 Comprehensive Matrix

Alternatives

SR 20 Improvements (Canton to Cumming)

PI's: 0003681, 0002862, 0003682

Screen 2 Performance 

Criteria
Units

1
. 
Q

u
a
li
ta

ti
v
e

2
. 
Q

u
a
li
ta

ti
v
e

3
A

. 
Q

u
a
li
ta

ti
v
e

3
B

. 
Q

u
a
li
ta

ti
v
e

Travel Time Savings  (2040) Minutes (Total)
total congested trip 

time 197 minutes 

qualita-

tive F

reduced by 72 

minutes E

reduced by 

67 minutes E

reduced by 

77 minutes E

Hours of Delay (Total) 11,200 cumulative  

hours of delay

qualita-

tive F

reduced by 

2,700 M

reduced by 

6,000 E

reduced by 

7,200 E

Fuel Saved (per capita)
Cumulative 

consumption 510 

gallons

qualita-

tive F 88.2 E 94.5 E 101.6 E

Level of Service (2040) Volume / Capacity Ratio (V/C) 
1.03

qualita-

tive F 0.91 F 0.95 F 0.89 F

Travel Time Index (2040)
Free Flow/ Congested Travel 

Time 2.28

qualita-

tive F 1.85 M 1.94 M 1.80 M

Access to Employment Centers 

(2040)

# of Origin / Destination (O/D) 

Trips in Canton/Cumming Only
320,400 total trips

qualita-

tive F 335,200 M 318,300 F 317,500 F

Access management Qualitative F F M M M

Safety Qualitative F F M M M

Overall Performance Qualitative F F F F F

Streams Linear Feet (Linear Feet/mile)
0 0 E

11385.2 

(491.6) M

35794.9 

(1583.1) NI

39834 

(1921.6) NI

Wetlands Acres (Acres/mile)
0 0 E 2.1 (0.1) M 4.9 (0.2) M 19.3 (0.9) NI

Lakes & Ponds Acres (Acres/mile)
0 0 E 1.4 (0.1) M 2.2 (0.1) M 6.9 (0.3) NI

Floodplains Acres (Acres/mile)
0 0 E 26.6 (1.2) M 128.7 (5.7) NI 203.4 (9.8) NI

Conservation 

Areas/Parks/Section 4(f) 
Acres (Acres/mile)  

0 0 E 25.8 (1.1) NI 12.3 (0.5) NI 0 (0) E

Land and Water 

Conservation/Section 6(f)
Acres (Acres/mile)

0 0 E 4.3 (0.2) NI 0 (0) E 0 (0) E

Protected Species Areas

Linear feet of streams with darter 

habitat (Linear feet of 

streams/mile)

0 0 E

2366.3 

(102.2) E

35496 

(1,583.2) NI

22840 

(1,101.8) NI

Protected Species # 0 0 E 6 NI 6 NI 6 NI

Noise Receptors # (#/mile) 0 

(0)

0 

(0) E

979 

(42.3) M

287 

(12.7) E 825 (39.8) M

Environmental Justice 

Population (Low-Income)

% low-income block groups of 

total block groups intersected by 

alternative 0 0 E 45.5% M 60.0% NI 31.3% M

Environmental Justice 

Population (Minority)

% minority block groups of total 

blockgroups intersected by 

alternative 0 0 E 34.8% M 33.3% M 37.5% M

Farmland Acres (Acres/mile)
0

(0)

0

(0) E

208.3 

(8.9) E

384.5 

(17.1) M

492.4 

(23.8) NI

Number of Displacements # of Structures (#/mile)
0 

(0)

0 

(0) E

979 

(42.3) M

287 

(12.7) E

825 

(39.8) M

     Residential # of Structures 0 0 415 251 770

     Commercial # of Structures 0 0 523 32 50

     Industrial # of Structures 0 0 6 0 0

     Institutional # of Structures 0 0 35 4 5

Potential Historic 

Properties/Section 4(f)

# of properties with structures 

over 45 years of age 

(acres)/(#/mile)
0 

(0)/ (0)

0 

(0) / (0) E

406 

(614.2)/ 

(17.53) NI

64 (392.75) 

/ (2.83) M

84 (357.27) 

/ (4.05) M

Potential Archaeological 

Sites/Section 4(f) 

# of pre-recorded archaeological 

sites 0 0 E 4 M 2 NI 5 M

Cemeteries # 0 0 E 7 NI 0 E 2 NI

Native American Interests # 0 0 E 0 E 2 NI 3 M

Air Quality Qualitative
N/A M M M M

Indirect and Cumulative Effects Qualitative
M M M M M

Construction Impacts Qualitative E E NI E M

Mitigation / Avoidance Potential 

($Million)*
Qualitative

E

(0)

E

(0)

NI

(2.8)

M

(8.3)

M

(9.1)

Overall Impacts Qualitative E E M M M

Total Costs $ (Million) 0 [E] 2.82 E 280.22 M 616.42 NI 630.86 NI

   Right of Way (250') $ (Million) 0 N/A 137.1 94 88.9

   Construction $ (Million) 0 2.3 142.6 521.7 541.3

   Operations & Maintenance $ (Million) /year 0.52 0.52 0.52 0.72 0.66

Benefit/Cost Ratio B/C
NI

qualitat-

ive E 3.0 M 2.3 M 2.5 M

Constructability Qualitative 
E E M M NI

Marginal Utility Qualitative NI NI M NI NI

Overall Costs Qualitative NI NI M NI NI

Overall Qualitative F F M F F

Legend:

E- Exceeds; M- Meets; NI- Needs Improvement  

* Environmental Mitigation (Wetlands/Streams only)/ Individual Permit Anticipated on 2, 3A/B, 4A-F, 5A/B

Distances of Alternatives: 

0 = 0 miles;  1 = 300 ft from intersections;  2 = 23.1 miles;  

3A = 22.6 miles;  3B = 20.7 miles;  

4A = 1.6 miles;  4B-1 = 3.59 miles;  4B-2 = 3.57 miles;  4B-3 = 3.62 miles;  4B-4 = 3.70 miles;  

4C-1 = 3.05 miles;  4C-2 = 3.10 miles;  4C-3 = 2.91 miles;  4C-4 = 3.03 miles;  

4D-1 = 4.25 miles;  4D-2 = 4.47 miles;  4D-3 = 4.49 miles;  4D-4 = 4.61 miles;   

4E-1= 4.56 miles;  4E-2 = 4.51 miles;  4E-3 = 4.65 miles;  4E-4 = 4.78 miles;  

4F-1 = 6.67 miles;  4F-2 = 6.47 miles;  4F-3 = 7.64 miles;  4F-4 = 7.27 miles;  4F-5 = 7.48 miles;  

4F-6 = 6.36 miles;  

5A = 24.3 miles;  5B = 22.9 miles (environmental analysis length of 16.65 miles)

**Note-  The lengths for Alternative 4 will be determined after various links are analyzed in subsequent 

analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 

miles.
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Appendix A-1 PI Nos: 0002862, 0003681, 0003682



SR 20 Improvements from Canton to Cumming Screen 2 Comprehensive Matrix

SR 20 Improvements (Canton to Cumming)

PI's: 0003681, 0002862, 0003682

Screen 2 Performance 

Criteria
Units

Travel Time Savings  (2040) Minutes (Total)

Hours of Delay (Total)

Fuel Saved (per capita)

Level of Service (2040) Volume / Capacity Ratio (V/C) 

Travel Time Index (2040)
Free Flow/ Congested Travel 

Time

Access to Employment Centers 

(2040)

# of Origin / Destination (O/D) 

Trips in Canton/Cumming Only

Access management Qualitative 

Safety Qualitative

Overall Performance Qualitative

Streams Linear Feet (Linear Feet/mile)

Wetlands Acres (Acres/mile)

Lakes & Ponds Acres (Acres/mile)

Floodplains Acres (Acres/mile)

Conservation 

Areas/Parks/Section 4(f) 
Acres (Acres/mile)  

Land and Water 

Conservation/Section 6(f)
Acres (Acres/mile)

Protected Species Areas

Linear feet of streams with darter 

habitat (Linear feet of 

streams/mile)

Protected Species #

Noise Receptors # (#/mile)

Environmental Justice 

Population (Low-Income)

% low-income block groups of 

total block groups intersected by 

alternative 

Environmental Justice 

Population (Minority)

% minority block groups of total 

blockgroups intersected by 

alternative 

Farmland Acres (Acres/mile)

Number of Displacements # of Structures (#/mile)

     Residential # of Structures

     Commercial # of Structures

     Industrial # of Structures

     Institutional # of Structures

Potential Historic 

Properties/Section 4(f)

# of properties with structures 

over 45 years of age 

(acres)/(#/mile)

Potential Archaeological 

Sites/Section 4(f) 

# of pre-recorded archaeological 

sites

Cemeteries #

Native American Interests #

Air Quality Qualitative

Indirect and Cumulative Effects Qualitative

Construction Impacts Qualitative 

Mitigation / Avoidance Potential 

($Million)*
Qualitative

Overall Impacts Qualitative

Total Costs $ (Million)

   Right of Way (250') $ (Million)

   Construction $ (Million)

   Operations & Maintenance $ (Million) /year

Benefit/Cost Ratio B/C

Constructability Qualitative 

Marginal Utility Qualitative

Overall Costs Qualitative

Overall Qualitative
Legend:

E- Exceeds; M- Meets; NI- Needs Improvement  

* Environmental Mitigation (Wetlands/Streams only)/ Individual Permit Anticipated on 2, 3A/B, 4A-F, 5A/B

Distances of Alternatives: 

0 = 0 miles;  1 = 300 ft from intersections;  2 = 23.1 miles;  

3A = 22.6 miles;  3B = 20.7 miles;  

4A = 1.6 miles;  4B-1 = 3.59 miles;  4B-2 = 3.57 miles;  4B-3 = 3.62 miles;  4B-4 = 3.70 miles;  

4C-1 = 3.05 miles;  4C-2 = 3.10 miles;  4C-3 = 2.91 miles;  4C-4 = 3.03 miles;  

4D-1 = 4.25 miles;  4D-2 = 4.47 miles;  4D-3 = 4.49 miles;  4D-4 = 4.61 miles;   

4E-1= 4.56 miles;  4E-2 = 4.51 miles;  4E-3 = 4.65 miles;  4E-4 = 4.78 miles;  

4F-1 = 6.67 miles;  4F-2 = 6.47 miles;  4F-3 = 7.64 miles;  4F-4 = 7.27 miles;  4F-5 = 7.48 miles;  

4F-6 = 6.36 miles;  

5A = 24.3 miles;  5B = 22.9 miles (environmental analysis length of 16.65 miles)

**Note-  The lengths for Alternative 4 will be determined after various links are analyzed in subsequent 

analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 

miles.
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reduced by 0 

minutes F

reduced 

by 27 

minutes E

reduced 

by 27 

minutes E

reduced 

by 22 

minutes E

reduced 

by 27 

minutes E

increased by 100 F

reduced 

by 2,300 E

reduced 

by 2,300 E

reduced 

by 1,500 E

reduced 

by 2,300 E

0.3 M 13 M 13.3 M 14.2 M 13.3 M

0.82 M 0.46 M 0.46 M 0.8 M 0.46 M

1.46 M 1.11 E 1.11 E 1.5 M 1.11 E

335,200 M 335,800 E 335,800 E 335200 E 335,800 E

M M M M M

M M M M M

F M M M M

0 (0) E

3328.4 

(927.1) M

2378.2 

(666.3) M 0 (0) E

1696.5 

(458.5) M

0 (0) E 0 (0) E 0 (0) E 0 (0) E 0 (0) E

0 (0) E 0 (0) E 0 (0) E 0 (0) E 0 (0.0) E

0 (0) E 0 (0) E 0 (0) E 0 (0) E 0 (0) E

0 (0) E 0 (0) E 0 (0) E 4.3 (1.2) NI 0.9 (0.3) NI

0 (0) E 0 (0) E 0 (0) E 4.3 (1.2) NI 0.9 (0.3) NI

0 (0) E

3328 

(927) NI

2379 

(666.3) M 0 (0) E

1697 

(458.6) M

0 E 6 NI 6 NI 3 NI 6 NI

63 

(38.4) M

84 

(23.4) M

91 

(25.5) M

119

(32.9) M

90

(24.3) M

50.0% M 50.0% M 50.0% M 50.0% M 50.0% M

100.0% NI 50.0% M 50.0% M 50.0% M 50.0% M

27.95 

(17.0) M 35.5 (9.9) E

36.8 

(10.3) E

36.3 

(10.0) E 35.3 (9.5) E

63 

(38.4) M

84 

(23.4) M

91 

(25.5) M

119 

(32.9) M

90 

(24.3) M

32 64 71 81 78

31 19 19 33 9

0 0 0 0 0

0 1 1 5 3

15 

(39.23) / (9.15) M

52 

(104.3)/ 

(14.48) M

62 

(127.5) / 

(17.37) M

74 

(177.9) / 

(20.44) M

39 

(82.4)/ 

(10.54) M

1 M 0 E 0 E 0 E 0 E

0 E 0 E 0 E 2 NI 0 E

0 E 0 E 0 E 0 E 0 E

M M M M M

M M M M M

NI E E M E

NI

(0)

M

(0.6)

E

(0.5)

M

(0)

M

(0.3)

M NI NI M M

15.25 E 50.69 M 55.99 M 44.39 M 54.79 M

6.4 15.8 21.8 23.1 18.9

8.8 34.8 34.1 21.2 35.8

0.05 0.09 0.09 0.09 0.09

0.1 NI 5.1 E 4.6 E 4.3 E 4.9 E

E E E M E

M M M M M

M M M M M

M F F M M

4B. Buffington

Appendix A-2 PI Nos: 0002862, 0003681, 0003682



SR 20 Improvements from Canton to Cumming Screen 2 Comprehensive Matrix

SR 20 Improvements (Canton to Cumming)

PI's: 0003681, 0002862, 0003682

Screen 2 Performance 

Criteria
Units

Travel Time Savings  (2040) Minutes (Total)

Hours of Delay (Total)

Fuel Saved (per capita)

Level of Service (2040) Volume / Capacity Ratio (V/C) 

Travel Time Index (2040)
Free Flow/ Congested Travel 

Time

Access to Employment Centers 

(2040)

# of Origin / Destination (O/D) 

Trips in Canton/Cumming Only

Access management Qualitative 

Safety Qualitative

Overall Performance Qualitative

Streams Linear Feet (Linear Feet/mile)

Wetlands Acres (Acres/mile)

Lakes & Ponds Acres (Acres/mile)

Floodplains Acres (Acres/mile)

Conservation 

Areas/Parks/Section 4(f) 
Acres (Acres/mile)  

Land and Water 

Conservation/Section 6(f)
Acres (Acres/mile)

Protected Species Areas

Linear feet of streams with darter 

habitat (Linear feet of 

streams/mile)

Protected Species #

Noise Receptors # (#/mile)

Environmental Justice 

Population (Low-Income)

% low-income block groups of 

total block groups intersected by 

alternative 

Environmental Justice 

Population (Minority)

% minority block groups of total 

blockgroups intersected by 

alternative 

Farmland Acres (Acres/mile)

Number of Displacements # of Structures (#/mile)

     Residential # of Structures

     Commercial # of Structures

     Industrial # of Structures

     Institutional # of Structures

Potential Historic 

Properties/Section 4(f)

# of properties with structures 

over 45 years of age 

(acres)/(#/mile)

Potential Archaeological 

Sites/Section 4(f) 

# of pre-recorded archaeological 

sites

Cemeteries #

Native American Interests #

Air Quality Qualitative

Indirect and Cumulative Effects Qualitative

Construction Impacts Qualitative 

Mitigation / Avoidance Potential 

($Million)*
Qualitative

Overall Impacts Qualitative

Total Costs $ (Million)

   Right of Way (250') $ (Million)

   Construction $ (Million)

   Operations & Maintenance $ (Million) /year

Benefit/Cost Ratio B/C

Constructability Qualitative 

Marginal Utility Qualitative

Overall Costs Qualitative

Overall Qualitative
Legend:

E- Exceeds; M- Meets; NI- Needs Improvement  

* Environmental Mitigation (Wetlands/Streams only)/ Individual Permit Anticipated on 2, 3A/B, 4A-F, 5A/B

Distances of Alternatives: 

0 = 0 miles;  1 = 300 ft from intersections;  2 = 23.1 miles;  

3A = 22.6 miles;  3B = 20.7 miles;  

4A = 1.6 miles;  4B-1 = 3.59 miles;  4B-2 = 3.57 miles;  4B-3 = 3.62 miles;  4B-4 = 3.70 miles;  

4C-1 = 3.05 miles;  4C-2 = 3.10 miles;  4C-3 = 2.91 miles;  4C-4 = 3.03 miles;  

4D-1 = 4.25 miles;  4D-2 = 4.47 miles;  4D-3 = 4.49 miles;  4D-4 = 4.61 miles;   

4E-1= 4.56 miles;  4E-2 = 4.51 miles;  4E-3 = 4.65 miles;  4E-4 = 4.78 miles;  

4F-1 = 6.67 miles;  4F-2 = 6.47 miles;  4F-3 = 7.64 miles;  4F-4 = 7.27 miles;  4F-5 = 7.48 miles;  

4F-6 = 6.36 miles;  

5A = 24.3 miles;  5B = 22.9 miles (environmental analysis length of 16.65 miles)

**Note-  The lengths for Alternative 4 will be determined after various links are analyzed in subsequent 

analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 

miles.
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reduced 

by 11 

minutes M

reduced 

by 11 

minutes M

reduced 

by 6 

minutes F

reduced 

by 11 

minutes M

reduced 

by 800 E

reduced 

by 800 E
reduced 

by 50 F

reduced 

by 800 E

16.3 M 15.8 M 19.3 M 16.5 M

0.86 F 0.86 F 0.91 F 0.86 F

1.71 M 1.71 M 1.85 M 1.71 M

335,100 M 335,100 M 335,200 M 335,100 M

M M M M

M M M M

F F F F

3670.0 

(1203.3) NI

1027.7 

(331.5) M

102.8 

(35.2) E

1350.8 

(445.8) M

0 (0) E 0 (0.0) E 0 (0.0) E 0 (0.0) E

0.4 (0.13) M 0.1 (0.05) M 0.2 (0.1) M 0 (0) E

1.8 (0.6) M 1.8 (0.6) M 1.8 (0.6) M 1.8 (0.6) M

36.0 

(11.8) NI

35.7 

(11.5) NI 10.3 (3.5) NI 0 (0) E

0 (0) E 0 (0) E 0 (0) E 0 (0) E

3670 

(1,203.3) NI

1028 

(331.6) M

103 

(35.2) E

1351 

(445.8) M

6 NI 6 NI 6 NI 6 NI

60

(19.7) M

76

(24.5) M

106

(36.3) M

93

(30.8) M

33.3% M 33.3% M 33.3% M 33.3% M

0.0% E 0.0% E 0.0% E 0.0% E

58.5 

(19.2) M

45.6 

(14.7) M

33.7 

(11.5) E

58.6 

(19.3) M

60 

(19.7) M

76 

(24.5) M

106 

(36.3) M

93 

(30.8) M

52 65 71 85

7 10 32 6

0 0 0 0

1 1 3 2

25 

(55.8) / 

(8.20) M

48 

(87.4) / 

(15.48) M

55 

(89.8)/ 

(18.84) M

18 

(68.8)/ 

(5.94) M

1 M 1 M 1 M 0 E

0 E 0 E 1 NI 0 E

0 E 0 E 0 E 0 E

M M M M

M M M M

E E NI E

M

(0.8)

M

(0.2)

NI

(0.06)

M

(0.3)

NI NI M M

47.37 M 49.97 M 39.57 E 39.67 E

18.7 23.9 23.9 12.5

28.6 26 15.6 27.1

0.07 0.07 0.07 0.07

3.8 M 3.2 M 1.6 NI 3.9 E

E M M E

M M M M

M M M M

F F M M

      4C. Macedonia

Appendix A-3 PI Nos: 0002862, 0003681, 0003682



SR 20 Improvements from Canton to Cumming Screen 2 Comprehensive Matrix

SR 20 Improvements (Canton to Cumming)

PI's: 0003681, 0002862, 0003682

Screen 2 Performance 

Criteria
Units

Travel Time Savings  (2040) Minutes (Total)

Hours of Delay (Total)

Fuel Saved (per capita)

Level of Service (2040) Volume / Capacity Ratio (V/C) 

Travel Time Index (2040)
Free Flow/ Congested Travel 

Time

Access to Employment Centers 

(2040)

# of Origin / Destination (O/D) 

Trips in Canton/Cumming Only

Access management Qualitative 

Safety Qualitative

Overall Performance Qualitative

Streams Linear Feet (Linear Feet/mile)

Wetlands Acres (Acres/mile)

Lakes & Ponds Acres (Acres/mile)

Floodplains Acres (Acres/mile)

Conservation 

Areas/Parks/Section 4(f) 
Acres (Acres/mile)  

Land and Water 

Conservation/Section 6(f)
Acres (Acres/mile)

Protected Species Areas

Linear feet of streams with darter 

habitat (Linear feet of 

streams/mile)

Protected Species #

Noise Receptors # (#/mile)

Environmental Justice 

Population (Low-Income)

% low-income block groups of 

total block groups intersected by 

alternative 

Environmental Justice 

Population (Minority)

% minority block groups of total 

blockgroups intersected by 

alternative 

Farmland Acres (Acres/mile)

Number of Displacements # of Structures (#/mile)

     Residential # of Structures

     Commercial # of Structures

     Industrial # of Structures

     Institutional # of Structures

Potential Historic 

Properties/Section 4(f)

# of properties with structures 

over 45 years of age 

(acres)/(#/mile)

Potential Archaeological 

Sites/Section 4(f) 

# of pre-recorded archaeological 

sites

Cemeteries #

Native American Interests #

Air Quality Qualitative

Indirect and Cumulative Effects Qualitative

Construction Impacts Qualitative 

Mitigation / Avoidance Potential 

($Million)*
Qualitative

Overall Impacts Qualitative

Total Costs $ (Million)

   Right of Way (250') $ (Million)

   Construction $ (Million)

   Operations & Maintenance $ (Million) /year

Benefit/Cost Ratio B/C

Constructability Qualitative 

Marginal Utility Qualitative

Overall Costs Qualitative

Overall Qualitative
Legend:

E- Exceeds; M- Meets; NI- Needs Improvement  

* Environmental Mitigation (Wetlands/Streams only)/ Individual Permit Anticipated on 2, 3A/B, 4A-F, 5A/B

Distances of Alternatives: 

0 = 0 miles;  1 = 300 ft from intersections;  2 = 23.1 miles;  

3A = 22.6 miles;  3B = 20.7 miles;  

4A = 1.6 miles;  4B-1 = 3.59 miles;  4B-2 = 3.57 miles;  4B-3 = 3.62 miles;  4B-4 = 3.70 miles;  

4C-1 = 3.05 miles;  4C-2 = 3.10 miles;  4C-3 = 2.91 miles;  4C-4 = 3.03 miles;  

4D-1 = 4.25 miles;  4D-2 = 4.47 miles;  4D-3 = 4.49 miles;  4D-4 = 4.61 miles;   

4E-1= 4.56 miles;  4E-2 = 4.51 miles;  4E-3 = 4.65 miles;  4E-4 = 4.78 miles;  

4F-1 = 6.67 miles;  4F-2 = 6.47 miles;  4F-3 = 7.64 miles;  4F-4 = 7.27 miles;  4F-5 = 7.48 miles;  

4F-6 = 6.36 miles;  

5A = 24.3 miles;  5B = 22.9 miles (environmental analysis length of 16.65 miles)

**Note-  The lengths for Alternative 4 will be determined after various links are analyzed in subsequent 

analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 

miles.
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reduced 

by 20 

minutes M

reduced 

by 20 

minutes M

reduced 

by 14 

minutes M

reduced 

by 20 

minutes M

reduced 

by 1,600 E

reduced 

by 1,600 E

reduced 

by 500 F

reduced 

by 1,600 E

16.8 M 14.6 M 20.6 M 13.2 M

0.79 M 0.79 M 0.88 F 0.79 M

1.48 M 1.48 M 1.71 M 1.48 M
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M M M M

M M M M

M M F M
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(32.3) M
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M
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(0.3)

M
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0.1 0.1 0.09 0.1

3.3 M 3 M 1.8 NI 3.9 E

E E M M

M M M M

M M M M

M F M F

       4D. Lathemtown

Appendix A-4 PI Nos: 0002862, 0003681, 0003682



SR 20 Improvements from Canton to Cumming Screen 2 Comprehensive Matrix

SR 20 Improvements (Canton to Cumming)

PI's: 0003681, 0002862, 0003682

Screen 2 Performance 

Criteria
Units

Travel Time Savings  (2040) Minutes (Total)

Hours of Delay (Total)

Fuel Saved (per capita)

Level of Service (2040) Volume / Capacity Ratio (V/C) 

Travel Time Index (2040)
Free Flow/ Congested Travel 

Time

Access to Employment Centers 

(2040)

# of Origin / Destination (O/D) 

Trips in Canton/Cumming Only

Access management Qualitative 

Safety Qualitative

Overall Performance Qualitative

Streams Linear Feet (Linear Feet/mile)

Wetlands Acres (Acres/mile)

Lakes & Ponds Acres (Acres/mile)

Floodplains Acres (Acres/mile)

Conservation 

Areas/Parks/Section 4(f) 
Acres (Acres/mile)  

Land and Water 

Conservation/Section 6(f)
Acres (Acres/mile)

Protected Species Areas

Linear feet of streams with darter 

habitat (Linear feet of 

streams/mile)

Protected Species #

Noise Receptors # (#/mile)

Environmental Justice 

Population (Low-Income)

% low-income block groups of 

total block groups intersected by 

alternative 

Environmental Justice 

Population (Minority)

% minority block groups of total 

blockgroups intersected by 

alternative 

Farmland Acres (Acres/mile)

Number of Displacements # of Structures (#/mile)

     Residential # of Structures

     Commercial # of Structures

     Industrial # of Structures

     Institutional # of Structures

Potential Historic 

Properties/Section 4(f)

# of properties with structures 

over 45 years of age 

(acres)/(#/mile)

Potential Archaeological 

Sites/Section 4(f) 

# of pre-recorded archaeological 

sites

Cemeteries #

Native American Interests #

Air Quality Qualitative

Indirect and Cumulative Effects Qualitative

Construction Impacts Qualitative 

Mitigation / Avoidance Potential 

($Million)*
Qualitative

Overall Impacts Qualitative

Total Costs $ (Million)

   Right of Way (250') $ (Million)

   Construction $ (Million)

   Operations & Maintenance $ (Million) /year

Benefit/Cost Ratio B/C

Constructability Qualitative 

Marginal Utility Qualitative

Overall Costs Qualitative

Overall Qualitative
Legend:

E- Exceeds; M- Meets; NI- Needs Improvement  

* Environmental Mitigation (Wetlands/Streams only)/ Individual Permit Anticipated on 2, 3A/B, 4A-F, 5A/B

Distances of Alternatives: 

0 = 0 miles;  1 = 300 ft from intersections;  2 = 23.1 miles;  

3A = 22.6 miles;  3B = 20.7 miles;  

4A = 1.6 miles;  4B-1 = 3.59 miles;  4B-2 = 3.57 miles;  4B-3 = 3.62 miles;  4B-4 = 3.70 miles;  

4C-1 = 3.05 miles;  4C-2 = 3.10 miles;  4C-3 = 2.91 miles;  4C-4 = 3.03 miles;  

4D-1 = 4.25 miles;  4D-2 = 4.47 miles;  4D-3 = 4.49 miles;  4D-4 = 4.61 miles;   

4E-1= 4.56 miles;  4E-2 = 4.51 miles;  4E-3 = 4.65 miles;  4E-4 = 4.78 miles;  

4F-1 = 6.67 miles;  4F-2 = 6.47 miles;  4F-3 = 7.64 miles;  4F-4 = 7.27 miles;  4F-5 = 7.48 miles;  

4F-6 = 6.36 miles;  

5A = 24.3 miles;  5B = 22.9 miles (environmental analysis length of 16.65 miles)

**Note-  The lengths for Alternative 4 will be determined after various links are analyzed in subsequent 

analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 

miles.
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reduced 

by 8 

minutes F

reduced 

by 5 

minutes F

reduced 

by 8 

minutes F

reduced 

by 8 

minutes F

reduced 

by 500 F

reduced 

by 100 F

reduced 

by 500 F

reduced 

by 500 F

15.2 M 18.2 M 14.1 M 12.4 M

0.73 M 0.84 M 0.73 M 0.73 M

1.40 M 1.60 M 1.40 M 1.40 M

335,000 M 335,200 M 335,000 M 335,000 M

M M M M

M M M M

F F F F

5762.9 

(1263.8) NI

2146.0 

(475.8) M
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(1183.5) NI

4650.2 

(972.84) M

0 (0.0) E 0 (0.0) E 0 (0.0) E 0 (0.0) E

0 (0) E 0.9 (0.2) M 3.4 (0.7) NI 3.3 (0.7) NI

6.6 (1.5) M 2.0 (0.4) M 8.3 (1.8) M 12.6 (2.6) NI

0 (0) E 0 (0) E 0 (0) E 0 (0) E

0 (0) E 0 (0) E 0 (0) E 0 (0) E

4729 

(1,037.1) NI
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(69.7) E 144 (31) E

144 

(30.1) E

6 NI 6 NI 6 NI 6 NI

133

(29.2) M
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(25.9) M

50.0% M 42.9% M 50.0% M 50.0% M
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(14.4) M
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(10.3) E
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(22.0) NI
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(14.4) M

133 

(29.2) M

152 

(33.7) M
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(28.2) M

124 

(25.9) M
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2 3 1 1

5 6 1 1
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1 M 1 M 0 E 1 NI

1 NI 1 NI 0 E 0 E
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M M NI NI
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39.1 34.5 24.5 32.6

36.2 20.1 49.2 53.1

0.1 0.08 0.11 0.11

2.8 M 1.6 NI 2.9 M 2.6 M

E M E E

M M M M
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M M F F

       4E. Ducktown

Appendix A-5 PI Nos: 0002862, 0003681, 0003682



SR 20 Improvements from Canton to Cumming Screen 2 Comprehensive Matrix

SR 20 Improvements (Canton to Cumming)

PI's: 0003681, 0002862, 0003682

Screen 2 Performance 

Criteria
Units

Travel Time Savings  (2040) Minutes (Total)

Hours of Delay (Total)

Fuel Saved (per capita)

Level of Service (2040) Volume / Capacity Ratio (V/C) 

Travel Time Index (2040)
Free Flow/ Congested Travel 

Time

Access to Employment Centers 

(2040)

# of Origin / Destination (O/D) 

Trips in Canton/Cumming Only

Access management Qualitative 

Safety Qualitative

Overall Performance Qualitative

Streams Linear Feet (Linear Feet/mile)

Wetlands Acres (Acres/mile)

Lakes & Ponds Acres (Acres/mile)

Floodplains Acres (Acres/mile)

Conservation 

Areas/Parks/Section 4(f) 
Acres (Acres/mile)  

Land and Water 

Conservation/Section 6(f)
Acres (Acres/mile)

Protected Species Areas

Linear feet of streams with darter 

habitat (Linear feet of 

streams/mile)

Protected Species #

Noise Receptors # (#/mile)

Environmental Justice 

Population (Low-Income)

% low-income block groups of 

total block groups intersected by 

alternative 

Environmental Justice 

Population (Minority)

% minority block groups of total 

blockgroups intersected by 

alternative 

Farmland Acres (Acres/mile)

Number of Displacements # of Structures (#/mile)

     Residential # of Structures

     Commercial # of Structures

     Industrial # of Structures

     Institutional # of Structures

Potential Historic 

Properties/Section 4(f)

# of properties with structures 

over 45 years of age 

(acres)/(#/mile)

Potential Archaeological 

Sites/Section 4(f) 

# of pre-recorded archaeological 

sites

Cemeteries #

Native American Interests #

Air Quality Qualitative

Indirect and Cumulative Effects Qualitative

Construction Impacts Qualitative 

Mitigation / Avoidance Potential 

($Million)*
Qualitative

Overall Impacts Qualitative

Total Costs $ (Million)

   Right of Way (250') $ (Million)

   Construction $ (Million)

   Operations & Maintenance $ (Million) /year

Benefit/Cost Ratio B/C

Constructability Qualitative 

Marginal Utility Qualitative

Overall Costs Qualitative

Overall Qualitative
Legend:

E- Exceeds; M- Meets; NI- Needs Improvement  

* Environmental Mitigation (Wetlands/Streams only)/ Individual Permit Anticipated on 2, 3A/B, 4A-F, 5A/B

Distances of Alternatives: 

0 = 0 miles;  1 = 300 ft from intersections;  2 = 23.1 miles;  

3A = 22.6 miles;  3B = 20.7 miles;  

4A = 1.6 miles;  4B-1 = 3.59 miles;  4B-2 = 3.57 miles;  4B-3 = 3.62 miles;  4B-4 = 3.70 miles;  

4C-1 = 3.05 miles;  4C-2 = 3.10 miles;  4C-3 = 2.91 miles;  4C-4 = 3.03 miles;  

4D-1 = 4.25 miles;  4D-2 = 4.47 miles;  4D-3 = 4.49 miles;  4D-4 = 4.61 miles;   

4E-1= 4.56 miles;  4E-2 = 4.51 miles;  4E-3 = 4.65 miles;  4E-4 = 4.78 miles;  

4F-1 = 6.67 miles;  4F-2 = 6.47 miles;  4F-3 = 7.64 miles;  4F-4 = 7.27 miles;  4F-5 = 7.48 miles;  

4F-6 = 6.36 miles;  

5A = 24.3 miles;  5B = 22.9 miles (environmental analysis length of 16.65 miles)

**Note-  The lengths for Alternative 4 will be determined after various links are analyzed in subsequent 

analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 

miles.
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by 20 

minutes M

reduced by 
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25 minutes E
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25 minutes E
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reduced by 

600 F

reduced by 
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600 F
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600 F
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1,700 M
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M M M M M M

M M M M M M

F F F F F F
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66.7% NI 63.6% NI 58.3% NI 66.7% NI 66.7% NI 63.6% NI
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0 E 0 E 2 NI 1 NI 0 E 0 E
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M M M M M M
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(1.6)
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(2.5)

M M M M M F

101.59 NI 94.68 NI 121.11 NI 91.97 NI 117.52 NI 86.88 NI

45.9 47.1 70.8 49 54.8 32.1

55.5 47.4 50.1 42.8 62.5 54.6

0.19 0.18 0.21 0.17 0.22 0.18
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E M NI NI M E
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4F. Cumming

Appendix A-6 PI Nos: 0002862, 0003681, 0003682



SR 20 Improvements from Canton to Cumming Screen 2 Comprehensive Matrix

SR 20 Improvements (Canton to Cumming)

PI's: 0003681, 0002862, 0003682

Screen 2 Performance 

Criteria
Units

Travel Time Savings  (2040) Minutes (Total)

Hours of Delay (Total)

Fuel Saved (per capita)

Level of Service (2040) Volume / Capacity Ratio (V/C) 

Travel Time Index (2040)
Free Flow/ Congested Travel 

Time

Access to Employment Centers 

(2040)

# of Origin / Destination (O/D) 

Trips in Canton/Cumming Only

Access management Qualitative 

Safety Qualitative

Overall Performance Qualitative

Streams Linear Feet (Linear Feet/mile)

Wetlands Acres (Acres/mile)

Lakes & Ponds Acres (Acres/mile)

Floodplains Acres (Acres/mile)

Conservation 

Areas/Parks/Section 4(f) 
Acres (Acres/mile)  

Land and Water 

Conservation/Section 6(f)
Acres (Acres/mile)

Protected Species Areas

Linear feet of streams with darter 

habitat (Linear feet of 

streams/mile)

Protected Species #

Noise Receptors # (#/mile)

Environmental Justice 

Population (Low-Income)

% low-income block groups of 

total block groups intersected by 

alternative 

Environmental Justice 

Population (Minority)

% minority block groups of total 

blockgroups intersected by 

alternative 

Farmland Acres (Acres/mile)

Number of Displacements # of Structures (#/mile)

     Residential # of Structures

     Commercial # of Structures

     Industrial # of Structures

     Institutional # of Structures

Potential Historic 

Properties/Section 4(f)

# of properties with structures 

over 45 years of age 

(acres)/(#/mile)

Potential Archaeological 

Sites/Section 4(f) 

# of pre-recorded archaeological 

sites

Cemeteries #

Native American Interests #

Air Quality Qualitative

Indirect and Cumulative Effects Qualitative

Construction Impacts Qualitative 

Mitigation / Avoidance Potential 

($Million)*
Qualitative

Overall Impacts Qualitative

Total Costs $ (Million)

   Right of Way (250') $ (Million)

   Construction $ (Million)

   Operations & Maintenance $ (Million) /year

Benefit/Cost Ratio B/C

Constructability Qualitative 

Marginal Utility Qualitative

Overall Costs Qualitative

Overall Qualitative
Legend:

E- Exceeds; M- Meets; NI- Needs Improvement  

* Environmental Mitigation (Wetlands/Streams only)/ Individual Permit Anticipated on 2, 3A/B, 4A-F, 5A/B

Distances of Alternatives: 

0 = 0 miles;  1 = 300 ft from intersections;  2 = 23.1 miles;  

3A = 22.6 miles;  3B = 20.7 miles;  

4A = 1.6 miles;  4B-1 = 3.59 miles;  4B-2 = 3.57 miles;  4B-3 = 3.62 miles;  4B-4 = 3.70 miles;  

4C-1 = 3.05 miles;  4C-2 = 3.10 miles;  4C-3 = 2.91 miles;  4C-4 = 3.03 miles;  

4D-1 = 4.25 miles;  4D-2 = 4.47 miles;  4D-3 = 4.49 miles;  4D-4 = 4.61 miles;   

4E-1= 4.56 miles;  4E-2 = 4.51 miles;  4E-3 = 4.65 miles;  4E-4 = 4.78 miles;  

4F-1 = 6.67 miles;  4F-2 = 6.47 miles;  4F-3 = 7.64 miles;  4F-4 = 7.27 miles;  4F-5 = 7.48 miles;  

4F-6 = 6.36 miles;  

5A = 24.3 miles;  5B = 22.9 miles (environmental analysis length of 16.65 miles)

**Note-  The lengths for Alternative 4 will be determined after various links are analyzed in subsequent 

analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 

miles.
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 DESCRIPTION OF CONCEPTUAL ALTERNATIVES 1.0

Screen 2 Conceptual Alternatives are first pass corridors representing potential solutions to 
address the needs while trying to minimize impacts to environmental resources including 
natural, social, cultural, and physical. The corridors have generous study widths of 650 feet 
wide for arterials and 700 feet wide for freeways. The width used for these study corridors are 
standard practice for GDOT in developing planning level alignments at this stage of the 
project development. They are conservative enough to allow for the proposed typical section, 
or proposed roadway right of way to fit while also leaving additional room for later refinements 
at a more detailed level which can then further reduce impacts within these general corridor 
swaths. The proposed right of way is developed based on assumptions of needs and is 
dependent upon the selection of a typical section. A typical section defines the number of 
lanes a road has, the width of the travel lanes, the width and type of roadway shoulder, etc.  

Typical Section Selection  

In order to perform the alternatives analysis, an assumed typical section was developed to 
identify an appropriate corridor width for each of the alternatives. The team developed a 
typical section based on initial Travel Demand Model results, current year, and design year 
projected traffic volumes, observed traffic patterns and travel speeds, and corridor 
characteristics. Two typical sections were developed to identify the required right-of-way 
width and analysis width for the Alternatives Analysis.  

The first typical section was developed using the above elements and when combined, they 
indicate that either a four- or six-lane section will be required to meet future traffic demand. 
Additionally, they indicated that positive separation of directional traffic will be required per 
GDOT policy. The proposed typical section was developed assuming an arterial type 
roadway with a 55 mile per hour (MPH) design speed, 48-foot wide depressed median, and 
two-lanes of traffic in each direction. From the outside edge of travel way to the right-of-way 
line assumes 10-foot paved shoulders, 67 feet required to accommodate roadway drainage, 
MS4 treatment systems, and construction slopes. This conservative typical section provides 
accommodation for future widening (from four to six lanes by widening into the median) 
without requiring the purchase of additional right-of-way. The total required right-of-way width 
for this typical section is 250 feet.  

The second typical section was developed using the above elements and when combined, 
indicates that there is a potential for a freeway to be required along the corridor. This typical 
section will be designed at 65 MPH, with an 88-foot wide depressed median, and two-lanes 
of traffic in each direction. From the outside edge of travel way to the right-of-way assumes 
10-foot shoulders and 72 feet required to accommodate roadway drainage, MS4 treatment 
systems, and the construction of slopes. This conservative typical section provides 
accommodation for future widening (four-to-six lanes by widening into the median) without 
requiring the purchase of additional right-of-way. The total required right-of-way width for this 
typical section is 300 feet.  
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CONVERSION OF SCREEN 1 STRATEGIES TO SCREEN 2 CONCEPTUAL 
ALTERNATIVES  

The Screen 2 conceptual alternatives were developed by utilizing five strategies outlined in 
the Screen 1 Fatal Flaw Strategy Memo. Each strategy provides a method for developing 
conceptual alternatives and is listed below:  

S0/Conceptual Alternative 0 –No Build  

The No Build Strategy is a strategy designed as a basis of comparison for all other 
conceptual alternatives. This strategy assumes that no improvements to the corridor will be 
made and has produced the conceptual alternative 0 – No Build Alternative. Even though this 
conceptual alternative is used as a basis of comparison for other conceptual alternatives, it 
can be identified as the preferred alternative if impacts by the other alternatives are 
determined to be too high.  

S1/ Conceptual Alternative 1 –Transportation Systems Management (TSM)  

Transportation System Management (TSM) refers to defined congestion mitigation strategies 
utilized to enhance the capacity, efficiency and safety of the existing transportation system. 
As FHWA states, these strategies seek to reduce congestion and promote efficiency through 
infrastructure, operation and technological improvements.  

TSM strategies are typically low-cost and are basically site or intersection specific to target 
localized problematic conditions. TSM strategies for intersections can consist of the following:  

 Traffic signal timing optimizing  

 Signing and striping enhancements  

 Roundabout installation  

 Adding turn lanes  

 Adding auxiliary through lanes at signalized intersections  

 Lane assignment changes  

 Widening existing lanes and shoulders  

 Intelligent Transportation Systems (ITS) enhancements - Communications with a 
central traffic control system  

 

It should be noted that intersection TSM strategies are limited to approximately 300 feet from 
the intersection.  

There are also TSM strategies that can be utilized to relieve arterial bottlenecks, to improve 
travelling conditions and enhance capacity. Arterial TSM strategies can consist of the 
following:  

 Signing and Striping enhancements  

 Widening existing lanes and shoulders  

 Improving geometric deficiencies  

 Intelligent Transportation Systems (ITS) enhancements - Variable Message Signs  
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This strategy has produced the conceptual alternative 1 – Transportation Systems 
Management Alternative.  

S2/ Conceptual Alternative 2 –Widen Existing Roadway  

This strategy proposes to widen the existing SR 20 corridor and has been identified as 2 – 
Widen Existing SR 20. The conceptual alternative proposes to accommodate future traffic 
volumes using the 250-foot wide typical section. This section has a wide enough median to 
allow for links along the corridor that require six-lanes to be widened at a future date to the 
inside without additional right-of-way acquisition. Links from I-575 to Union Hill Road and 
Spot Road to SR 400 will likely require six-lanes in the design year. The 4-lane typical section 
allows for a reduced construction cost in the opening year, while giving the department 
flexibility in constructing the two additional lanes when it is required. The 2 conceptual 
alternatives will fix the many geometric deficiencies along the corridor by flattening horizontal 
and vertical curves, grades, and side slopes. In addition the signal optimization and 
coordination as well as the ITS implementation of S1 would also be incorporated. The total 
length of this conceptual alternative is 23.1 miles.  

S3 –New Location Roadway  

This strategy proposes to develop new location facilities to improve corridor mobility on new 
location alignments and does not propose improvements to existing SR 20 alignment. This 
strategy produced two conceptual alternatives, 3A – New Location North and 3B – New 
Location South.  

Conceptual Alternative 3A – New Location (North)  

The northern new location facility was analyzed through the 65 mph freeway typical section 
(300-foot right-of-way). This facility starts at the I-575/SR 5 interchange near Canton, GA, 
crosses the Etowah River and runs south of the landfill through undeveloped land. Once past 
the landfill, the alignment turns north to avoid the residential and farm developments, crosses 
and follows the existing AGL gas corridor. The alignment crosses just south of the SR 
369/SR372 intersection, shifts north to avoid development before heading on an 
east/southeast bearing until it approaches Sawnee Mountain. At the mountain, the alignment 
shifts southeast until it ties into SR 400 at the existing Pilgrim Mill Road/SR 400 interchange. 
This alternative proposes nine (9) interchanges at the following roadway crossings: Harmony 
Drive, East Cherokee Drive, SR369/Hightower Road, Heardsville Road, Doc Bramblett Road, 
Spot Road Connector, SR9/Dahlonega Highway, and two system-to-system interchanges as 
previously described. These locations were determined by utilizing state routes and high-
volume roads as interchange locations. The location for interchanges at I-575 and SR 400 
were identified as reconfiguring existing interchanges due to the lack of distance between 
adjacent interchanges on I-575 & SR 400. AASHTO policy dictates that in urban areas, 
interchanges must have at least one-mile spacing between interchanges. The total length of 
this conceptual alternative is 22.6 miles.  

Conceptual Alternative 3B –New Location (South)  

The southern new location facility was analyzed through the 65 mph freeway typical section 
(300-foot right-of-way). This facility starts at the SR 20/SR 140/I-575 interchange south of 
Canton, GA, and runs east. The alignment crosses through the developed areas south of SR 
20, while grade separating numerous roadway crossings. The alignment heads east-
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northeast as it approaches the Macedonia community, where is shifts east-southeast, 
paralleling SR 20 through the Lathemtown community. At this point, it departs from paralleling 
the existing SR 20 alignment and directs southeast along a less-developed corridor until 
intercepting and creating a new interchange at SR 400, approximately halfway between the 
existing SR 141/SR 400 and SR 20/SR400 interchanges. This alternative proposes eight 
interchanges at the following roadway crossings: Union Hill Road, East Cherokee Drive, SR 
372/Freehome Hwy, Hopewell Road/Holbrook Campground Road, SR 371/Post Road, 
Bethelview Road, and two system to system interchanges as previously described. The 
location for interchanges at I-575 was identified as reconfiguring an existing interchange due 
to the lack of appropriate distance between adjacent interchanges on I-575. The interchange 
at SR 400 was identified as a new interchange as there is sufficient room between 
interchanges at 141/Bethelview & Existing SR 20. AASHTO policy dictates that in urban 
areas, interchanges must have at least one-mile spacing between interchanges. The total 
length of this conceptual alternative is 20.7 miles.  

S4 –Combination of Widen Existing with Localized Bypasses (S1 + S2 + Bypasses)  

This strategy proposes the combination of widening the existing SR 20 alignment with 
localized bypasses that avoids areas of high development (high potential for displacement of 
structures) and high potential for environmental and community impacts. The existing SR 20 
alignment was divided into six sections or links, Canton, Buffington, Macedonia, Lathemtown, 
Ducktown, and Cumming, where each link is mutually exclusive from the others. Each link 
identifies a portion of a conceptual alternative that can be combined with other links to create 
an overall conceptual alternative 4 extending from I-575 to SR 400. There may be occasions 
where sub-alternatives, or independent conceptual alternatives, between two adjoining links 
overlap due to initial conceptual engineering. Any overlap will be reconciled with further 
engineering refinements in subsequent phases of project development if the overlapping links 
are determined to be combined to form a best-fit alternative.  

Conceptual Alternative 4 – Combination Widening and Localized Bypass(es)  

The conceptual alternative for this strategy consists of identifying the best performing, least 
impactful combination of conceptual alternatives from each link. It was determined that 
additional analysis would be required to identify the best performing, least impactful 
combination was developed through analysis and professional judgment.  

Conceptual Alternative 4A – I-575 to Scott Road (Canton)  

The conceptual alternative through this link is limited to roadway widening between I-575 and 
Scott Road. This link represents an overlap between the SR 20 Corridor Improvements 
Project and PI #0009164, the current widening project at the end of the Preliminary 
Engineering phase and beginning of the Right-of-Way phase (as of March 2014). PI 
#0009164 is anticipated to begin construction in 2016, nearly four years prior to SR 20 
Corridor Improvements. This link might require additional widening and provides the required 
continuity to be able to provide comparisons between the alternatives. The total length of this 
conceptual alternative is 1.6 miles.  

Conceptual Alternative 4B – Buffington Link  

The Buffington link consists of three localized bypass conceptual alternatives and a widening 
conceptual alternative. The link ranges between Scott Road and Beavers Road/ Heritage 
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Drive and is approximately four miles in length. Two of the conceptual alternatives will shift 
SR 20 north and one will shift it south of the existing alignment in order to avoid a potentially 
constricted area along existing SR 20, which is rich with potentially historic resources. See 
table below for more information.  

Table 1.1  Buffington Link Conceptual Alternatives 

 
*Note: The lengths for Alternative 4 will be determined after various links are analyzed in 

subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and 
the longest distance would be 25.43 miles. 

 

Conceptual Alternative 4C – Macedonia Link  

The Macedonia link consists of three localized bypass conceptual alternatives and a widening 
conceptual alternative. The link ranges between Beavers Road/Heritage Drive and Crystal 
Springs Lane/Trail and is approximately three miles in length. Two of the conceptual 
alternatives will shift SR 20 north and one will shift it south of the existing alignment in order to 
avoid an area along existing SR 20 constricted by two cemeteries as well as commercial, 
residential, and community structures. See table below for more information. 

Table 1.2  Buffington Link Conceptual Alternatives 

 
*Note: The lengths for Alternative 4 will be determined after various links are analyzed in 

subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and 
the longest distance would be 25.43 miles. 

Conceptual Alternative 4D – Lathemtown Link  
 
The Lathemtown link consists of three localized bypass conceptual alternatives and a 
widening conceptual alternative. The link ranges between Crystal Springs Lane/Trail and 
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County Line Road and is approximately 4.75 miles. Two of the conceptual alternatives 
will shift SR 20 north and one will shift it south of the existing alignment in order to avoid 
a potentially constricted area along existing SR 20, to avoid displacements of structures. 
See table below for more information. 

Table 1.3  Lathemtown Link Conceptual Alternatives 

 
*Note: The lengths for Alternative 4 will be determined after various links are analyzed in 

subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles 
and the longest distance would be 25.43 miles. 

Conceptual Alternative 4E – Ducktown Link  
 
The Ducktown link consists of three localized bypass conceptual alternatives and a 
widening conceptual alternative. The link ranges between County Line Road and 
Chamblee Gap Road and is approximately three miles in length. One of the conceptual 
alternatives will shift SR 20 north and two will shift it south of the existing alignment in 
order to avoid a potentially constricted area along existing SR 20, to avoid 
displacements of structures. See table below for more information. 

Table 1.4  Ducktown Link Conceptual Alternatives 

 
*Note: The lengths for Alternative 4 will be determined after various links are analyzed 

in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 
miles and the longest distance would be 25.43 miles. 

Conceptual Alternative 4F – Cumming Link  

The Cumming link consists of five localized bypass conceptual alternatives and a 
widening conceptual alternative. The link ranges between Chamblee Gap Road and SR 
400 and is approximately seven miles in length. Each conceptual alternative provides a 



SR 20 Improvements from Canton to Cumming   
    
 
 

 7 PI Nos: 0002862, 0003681, 0003682 

 

unique solution to improving the congestion through downtown Cumming (see table 
below for more information): 

 

Table 1.5  Cumming Link Conceptual Alternatives 

 
*Note: The lengths for Alternative 4 will be determined after various links are analyzed 

in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 
miles and the longest distance would be 25.43 miles. 

 
 4F-1 Green – The Sawnee Drive conceptual alternative widens existing SR 20 to 

Sawnee Drive, where it shifts to widening the existing Sawnee Drive until it ends at 
SR 9/Dahlonega Highway. At this point, it shifts to new location across undeveloped 
land and bridges over SR 400 before tying into Bald Ridge Marina Road at 
Marketplace Boulevard. This will provide a reliever route to the existing SR 20 route 
through Cumming.  

 4F-2 Yellow – The Elm Street conceptual alternative widens existing SR 20 to Elm 
Street, where it shifts to widening the existing Elm Street until it ends at SR 
9/Dahlonega Highway. At this point, it shifts to new location across undeveloped land 
and ties into Maple Street/Main Street east of the SR 400 interchange. This will 
provide a reliever route to the existing SR 20 route through Cumming.  

 4F-3 Red – This conceptual alternative widens existing SR 20 throughout this link.  

 4F-4 Orange – The Veterans Memorial Boulevard conceptual alternative widens 
existing SR 20 to Kelly Mill Road, where it slightly realigns through the series of 
intersections with Main and Maple Streets (downtown Cumming). The alignment 
follows along Castleberry Road before extending on a new location roadway for a 
short distance before tying into existing Veterans Memorial Boulevard. The alignment 
continues along Veterans Memorial until terminating at the SR 20/SR 9 intersection, 
where it extends along existing SR 20 until reaching the SR 400 interchange. This 
conceptual alternative will look at various grade-separation options at the SR 
20/Kelly Mill Road/Main Street/Maple Street intersections in order to better 
accommodate traffic through downtown Cumming.  

 4F-5 Pink – The Tolbert Street conceptual alternative widens existing SR 20 to just 
south of Elm Street, where it moves to new location until it ties in with existing Tolbert 
Street. At this point, it will widen along Tolbert Street until it reaches Castleberry 
Road, where it moves to new location until it reaches Veterans Memorial Boulevard. 
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The alignment will continue along Veterans Memorial until it ends at the SR 20/SR 9 
intersection, where it will follow existing SR 20 until it reaches the SR 400 
interchange. This will provide a reliever route to the existing SR 20 route through 
Cumming.  

 4F-6 Blue – The Chamblee Gap conceptual alternative departs from the existing 
alignment at Chamblee Gap Road, where it widens Chamblee Gap Road until it 
reaches Kelly Mill Elementary School. At this point the alignment shifts to new 
location until it ties into Veterans Memorial Boulevard. The alignment will continue 
along Veterans Memorial until it ends at the SR 20/SR 9 intersection, where it will 
follow existing SR 20 until it reaches the SR 400 interchange. This will provide a 
reliever route to the existing SR 20 route through Cumming.  

 
S5 –Combination of Widen Existing with Localized Bypasses and Rerouting on 
Alternate Roadways (S4 + Rerouting)  

This strategy proposes a combination of widening the existing SR 20 alignment with localized 
bypasses and rerouting along alternate roadways to avoid areas with high potential for 
environmental impacts. Two conceptual alternatives were identified through this strategy.  

Conceptual Alternative 5A – Widened SR 20 to Widened SR 369 and Reroute 
onto Widened SR 369  
This conceptual alternative widens existing SR 20 from I-575 to the SR 369/Hightower Road 
intersection, where it reroutes SR 20 onto a widened SR 369 until it reaches the existing SR 
400/SR 369 intersection. SR 20 would then travel south along SR 400 to Exit 14 where it 
would continue east towards Gwinnett County on existing SR 20. Existing SR 369 will be 
widened as part of this conceptual alternative and will be cosigned as SR 20/SR 
369/Hightower Road. The total length of this conceptual alternative is 24.3 miles. The 
conceptual alternative was developed in response to comments from the public during the 
public involvement process (public meetings held in December 2013).  

Conceptual Alternative 5B – Widen SR 20 to Existing Bethelview Road and 
Reroute along Bethelview Road  
This conceptual alternative widens existing SR 20 from I-575 to Bethelview Road. Bethelview 
Road is proposed to be widened from two-to-four lanes under a different project and 
therefore will be assumed as a four-lane facility for this alternative. SR 20 will intercept SR 
400 at the SR 141/Peachtree Parkway interchange, located at the first interchange south of 
the existing SR 20/SR 400 interchange. Bethelview Road will be cosigned as SR 
20/Bethelview Road, until it reaches the interchange at SR 400 where it will then travel north 
on SR 400 to Exit 14, where it would continue east towards Gwinnett County on existing SR 
20. The total length of this conceptual alternative is 22.9 miles. Although the conceptual 
alternative measures a total distance of 22.9 miles, the environmental evaluation considers 
only the SR 20 portion of the corridor, e.g., 16.65 miles, since no new construction would 
occur along Bethelview Road between SR 20 and SR 400.  The conceptual alternative was 
developed in response to comments from the public during the public involvement process. 

Table 1.6 provides a summary of the conceptual alternatives, organized by their originating 
strategy. Strategies S0, S1, and S2 produced one alternative each, while Strategies S3, S4, 
and S5 produced multiple variants. Strategies S4 and S5 are broken into mutually exclusive 
links, where any of the selected alternatives can be combined with alternatives developed in 
the other links. Without these mutually exclusive links, the number of alternatives along SR 
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20 would be too numerous to list and analyze individually. The Conceptual Alternatives Map 
shows the locations of the conceptual alternatives. 

Table 1.6  Summary of Conceptual Alternatives by Strategy 

 
*Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent 

analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 
25.43 miles. 
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 TRANSPORTATION DEMAND MODEL  2.0

2.1 TDM OVERVIEW 

Role of Transportation Demand Model 

The Atlanta Regional Commission’s Travel Demand Model (TDM) was utilized as the tool for 
analyzing performance of various conceptual alternatives.  “The Atlanta Regional 
Commission Travel Demand Model is a technical tool to assist in the development of the 
Regional Transportation Plan (RTP) and the policy decision making process.  The Travel 
Demand Model utilizes a traditional four-step trip-based model process consisting of trip 
generation, trip distribution, mode choice and trip assignment for the 20-county non-
attainment area" (from the ARC website  

http://www.atlantaregional.com/transportation/travel-demand-model).  ARC’s TDM bases 
much of its calculations on pre-loaded growth assumptions, roadway characteristics, land use 
types, and other transportation specific metrics.  The ARC TDM is a vetted analysis tool and 
is considered a common yet effective tool within the transportation planning industry.  For 
purposes of this analysis the TDM output provides PM peak hour volumes.  The purpose of 
this report is to provide technical context and discussion of the measures calculated by the 
TDM, as well as expounding on the justification of the ratings each conceptual alternative 
received for each performance measure. 

List of Conceptual Alternatives 

The S4 strategy consisting of multiple new location bypass alternatives in Buffington, 
Macedonia, Lathemtown, Ducktown, and Cumming were modeled as a single alternative, not 
as individual alternatives to the north or south.  However, in Cumming, the 4F-1 (Green, 
Sawnee) and 4F-6 (Blue, Chamblee) alternatives were modeled as individual new location 
bypass alternatives.  It was determined, through professional judgment of a senior modeler, 
during the modeling process that there were no significant differences among the various 
alignments for a particular segment that would have generated different results; therefore the 
new location bypasses for a given segment were treated as equal.  However, the widening of 
existing alignment (S2) within a given roadway link (i.e. Macedonia) was modeled 
independently of a new location bypass due to there being a substantial distinction between 
new alignment versus the widening of existing alignment when modeled with the TDM.  Table 
2-1 illustrates the conceptual alternatives modeled; the ones highlighted blue were not 
modeled. For example, the Transportation System Management (TSM) alternative 
represents what are called spot improvements (i.e. turn lanes, operational improvements) 
and these types of improvements are on too much of a granular scale to be analyzed by the 
TDM due to the TDM being a macro tool versus micro.  In order to analyze the potential 
impacts of the TSM alternative, it will require a micro-traffic analysis tool (e.g. Synchro).  Also, 
in order to evaluate the TSM alternative, it would require the use of design traffic in contrast to 
the simulated traffic patterns calculated by the TDM.  The widening of SR 20 to existing 
Bethelview Road and rerouting of SR 20 onto Bethelview Road (5B) was not modeled for the 
following reasons: model results for widening SR 20 up to Bethelview Road were already 
completed and evaluated; widening Bethelview Rd. to four lanes is a programmed project, 
therefore is already included in TDM results for the No Build (S0), Widening existing SR 20 
(S2), both freeway alternatives (S3), and widening and localized bypasses (S4) scenarios.  
Based on the analyses of these already completed model runs, projected travel demand 
would exceed acceptable (or desirable) levels on SR 20 through the city of Cumming.  

http://www.atlantaregional.com/transportation/travel-demand-model
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Consequently, performing a model run for the 5B alternative in light of previously completed 
model runs was not considered a prudent use of time and resources.   

The TSM alternative (1) and the widening/rerouting of SR 20 to Bethelview Rd (5B) were not 
analyzed by the TDM.  However, these conceptual alternatives were qualitatively analyzed 
for travel time savings and level of service in the Screen 2 Detailed Analysis, and the ratings 
are reflected in the overall performance tables. 

Table 2.1  Full List of Conceptual Alternatives  

Blue highlighted rows indicate these were not analyzed via TDM. 
*Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

  

Screen 1 
Strategy 
Screen 

Screen 2 
Conceptual Alternatives Screen 

Strategy Conceptual Alternative(s)  Conceptual Alternative(s) Link 
S0 0 - No Build N/A-applies to entire I-575 to SR 400 corridor 

S1 1 - Transportation Systems 
Management 

N/A-applies to entire I-575 to SR 400 corridor 

S2 2 - Widen Existing N/A-applies to entire I-575 to SR 400 corridor 

S3 3A – New Location North N/A-applies to entire I-575 to SR 400 corridor 

3B – New Location South N/A-applies to entire I-575 to SR 400 corridor 

S4 4 – Combination Widening and 
Localized Bypass(es) 

N/A-applies to entire I-575 to SR 400 corridor 

4A – Canton Link  N/A-only one conceptual alternatives for this link 

4B – Buffington Link 4B-1 – Blue (North) 
4B-2 – Green (North) 
4B-3 – Red (Existing) 
4B-4 – Yellow (South) 

4C – Macedonia Link 4C-1 – Pink (North) 
4C-2 – Teal (North) 
4C-3 –  Red  (Existing) 
4C-4 – Orange (South) 

4D – Lathemtown Link 4D-1 – Blue (North) 
4D-2 – Green (North) 
4D-3 –  Red  (Existing) 
4D-4 – Yellow (South) 

4E – Ducktown Link 4E-1 – Pink (North) 
4E-2 –   Red  (Existing) 
4E-3 – Teal (South) 
4E-4 – Orange (South) 

4F – Cumming Link 4F-1 – Green (Sawnee Drive) 
4F-2 – Yellow (Elm Street) 
4F-3 –  Red  (Existing) 
4F-4 – Pink (Tolbert St.) 
4F-5 – Orange (Veterans Memorial) 
4F-6 – Blue (Chamblee Gap Road) 

S5 5A –  Widen SR 20 to Widened SR 369 
and Reroute onto Widened SR 369 

N/A-applies to entire I-575 to SR 400 corridor 

5B –  Widen SR 20 to Existing 
Bethelview Road and Reroute along 
Bethelview Road 

N/A-applies to entire I-575 to SR 400 corridor 
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Model Years and Time Periods 

The TDM provides data for the future build scenarios for the years 2020 and 2040; it also 
provides analysis for multiple peak periods as well as analyses for daily travel patterns. 
Although, the design year for the SR 20 Corridor Improvements project is 2045, the latest 
year that model data are available for the Screen 2 analysis is 2040.  The qualitative ratings 
for the conceptual alternatives in the Screen 2 Memo were predicated on the 2040 PM peak 
period solely; however, the 2020 PM peak period is presented for reference purposes and is 
placed in parenthesis beside the 2040 metric(s).  The 2040 PM peak period was selected as 
the primary analysis period because it represents conditions on the roadway system where 
volumes are at its peak, therefore representing the worst conditions or the most strenuous 
travel patterns for a given day.  Additionally, the year 2040 is most appropriate in relationship 
to the 20-year design life of the improvement project. 

Additional Assumptions 

The distinction between the widening of existing segments of SR 20 and new location 
bypasses is important due to observed differences the TDM calculated.  The new location 
bypasses were modeled with the assumption that the existing lanes on SR 20 would remain 
in place; in other words the new location bypasses would operate concurrently with the 
existing lanes on SR 20 therefore further augmenting the additional capacity. 

2.2 TDM MEASURES CALCULATED 

There were six performance measures calculated by the TDM to assess the impact on SR 20 
within the study area.  Conversely, the performance measures were not utilized to assess 
performance on a newly proposed alternative, although model data for each of the proposed 
alternatives was readily available.  For Screen 2, the focus relating to performance was solely 
on the impact to SR 20.  Below is a listing of each performance measure along with a 
description.  Each measure was calculated for the 2020 and 2040 future year PM peak 
period.  The qualitative ratings for each performance measure, which will be discussed later 
in this report, were based on auto and truck combined, however for the performance 
measures that have auto and truck data, those results are provided below.  It should be noted 
that only two of the measures, reduction in hours of delay and fuel saved, provide 
performance results for both auto and truck.  Each performance measure was selected as it 
relates to the Need and Purpose Objectives of the project.  Table 2.2 provides a summary of 
measures and their associated Need and Purpose Objective: 
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Table 2.2  Performance Measures and Need & Purpose Objectives  

TDM Measure Need and Purpose Objective 

Travel Time Savings Mobility 

User Benefits – Fuel Saved Mobility 

Access to Employment Centers Mobility 

Level of Service (LOS) Congestion 

User Benefits – Vehicle Hours Saved Congestion 

Travel Time Index Congestion 

Note: The Need and Purpose Objectives of Access Management and Safety cannot be determined from the TDM 
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 TRAVEL TIME SAVINGS 3.0

3.1 APPROACH 

Travel Time Savings measures the difference between the No Build and a conceptual 
alternative’s travel time during congested travel periods on SR 20.  Specifically, it compares 
the travel time for a single driver during the PM peak period in the No Build scenario 
compared to how long the driver’s travel time would be during the PM peak period for a 
conceptual alternative.  This measure provides analysis for a single driver for both directions, 
on SR 20 between Canton and Cumming; a key variable impacting time savings is speed.  
This measure provides a quantitative measure to compare a conceptual alternative’s ability to 
improve the mobility of the corridor.  The output for this measure is reported in minutes for 
auto and freight combined.  Essentially, this measure helps convey the difference in total trip 
time for a driver with a future No Build scenario and a future year build scenario.  A negative 
number for this measure indicates that the travel time for a conceptual alternative decreases 
along SR 20 when compared to the No Build (shorter travel times for drivers).  A positive 
number indicates that the travel time for a conceptual alternative increases along SR 20 
when compared to the No Build (longer travel times for users).   

3.2 TDM RESULTS 

The TDM results are found in the following tables.  The traffic data in the tables below reflect 
data along SR 20 under each conceptual alternative.   
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Table 3.1  Travel Time Savings (2020 and 2040) 

 

 
Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. http://www.atlantaregional.com/transportation/travel-

demand-model 
*Note: Lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses.

http://www.atlantaregional.com/transportation/travel-demand-model
http://www.atlantaregional.com/transportation/travel-demand-model
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On a corridor level, the average time saving for all proposed alternatives1 was 64 minutes in 
2040 (26 minutes in 2020) and this average is considered substantial considering for the No 
Build the travel time for both directions on SR 20 takes over 196 minutes for the PM peak 
period.  Therefore, 64 minutes equates to over a thirty percent decrease in travel time.  All of 
the corridor conceptual alternatives reduced the travel time on SR 20 in excess of the 
average 64 minutes, with the exception of the 20/SR 369 widening alternative (5A), which 
recorded only a reduction of 40 minutes (14 minutes in 2020). The SR 20/SR 369 widening 
(5A) received a ‘Meets’ due to it being below the average but providing a reduction 
nonetheless.   

Generally, the travel savings for the individual links were recorded closer to their respective 
mean of 15 minutes (6 minutes) therefore received a ‘Meets’.  All of the individual alternatives 
in Buffington were rated ‘Exceeds’; the same was true for the Cumming alternatives, except 
for the Sawnee and Chamblee bypasses, which had travel time savings closer to the mean 
therefore received a ‘Meets’. The Canton alternative (4A) received a ‘Fails’ due to it providing 
zero reduction or no impact on travel time, both for the 2020 and 2040 future build scenarios.  
Widening of SR 20 in Macedonia on existing alignment (4C-3) and the Ducktown conceptual 
alternatives were also rated ‘Fails’ with minimal travel time savings compared to the average 
time savings of the peer conceptual alternatives. 

3.3 QUALITATIVE EVALUATION- CONCEPTUAL ALTERNATIVES 1 AND 5B 

Conceptual alternatives 1 and 5B were not modeled by the TDM, but were qualitatively 
analyzed and the results presented below.  Improving capacity provides direct benefits to 
both congestion and mobility across the study corridor.  As such, congestion and mobility are 
inter-related and discussed in Section 8.3 of this Appendix B.  Table 3.2 provides the Level of 
Service (LOS) for the existing signalized intersections along the SR 20 corridor. 

Conceptual Alternative 1 

Conceptual alternative 1, TSM intersection strategies, is focused on providing improvements 
at site specific locations.  Any one or combination of TSM strategies applied throughout the 
SR 20 corridor would not be sufficient to satisfy the overall capacity and mobility needs of the 
corridor.  Adding additional turn lanes on either the side street or along SR 20 at any 
intersection would only improve the conditions at that specific location.  Additional through 
lanes added to an intersection approach would become auxiliary lanes departing the 
intersection and dropped within 300 feet and thus only providing relief at that particular 
location.  Therefore, the capacity along the corridor between intersections would not have 
been improved.  A review of the projected 2040 traffic volumes along the SR 20 corridor was 
conducted.  The projected 2040 volumes indicate that the entire SR 20 corridor would be 
oversaturated and would need to be improved /widened to at least four lanes in order to 
achieve acceptable levels of service.  TSM improvements simply do not add enough capacity 
to address the future travel demand, therefore is rated as ‘Fails’. 

As TSM strategies would only be implemented at spot specific locations along the SR 20 
corridor, they would not achieve the corridor’s Need and Purpose as it relates to relieving 

                                                   

1
 The TSM alternative was not part of this TDM analysis. 
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congestion and improving mobility throughout the entire corridor.  Therefore, it will not 
achieve a ‘Meets’ or ‘Exceeds’ rating for this criterion. 

Conceptual Alternative 5B 

Conceptual alternative 5B consists of widening along the existing SR 20 corridor to 
Bethelview Road, where it will reroute along Bethelview Road until it reaches SR 400.  The 
existing SR 20 corridor, from Bethelview Road through Cumming to SR 400 will not include 
any capacity improvements (additional lanes).  Bethelview Road is programmed for 
construction in the next few years and should be completed as a 4-lane facility prior to 
construction of any of the proposed improvements for SR 20.  This future condition for 
Bethelview Road is included in all TDM runs, including the No Build Scenario.  Conceptual 
alternative 5B, along the Cumming link, will perform similarly to the No Build scenario.  A 
review of the projected 2040 volumes indicates that the Cumming link would be over capacity 
and would need to be improved/widened in order to achieve acceptable levels of service.  
The overall impact of the lack of improvements through Cumming prevents this conceptual 
alternative from reducing congestion and improving mobility through the corridor’s bottleneck.  
Not addressing the bottleneck along the corridor will minimize the effectiveness of 
improvements made elsewhere along the project corridor.  Alternative 5B is therefore 
qualitatively rated as ‘Fails’. 

Level of Service 

In reference to Table 3.2, roadways are rated for operational effectiveness using LOS, 
which is discussed in more detail in Section 8.0. There are six levels of service at which 
a roadway can operate, represented by the letters “A” through “F,” and are defined in 
detail in Section 8.0.  Each level is defined by a maximum value for the ratio of traffic 
volume to facility capacity.  
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 Table 3.2  Level of Service (LOS) for Existing Signalized Intersections 

Signalized Intersections 

2011 
2020 No Build 
(Build Year) 

2040 No Build 
(Design Year) 

LOS V/C ratio 
Secs of 
Delay 

LOS V/C ratio 
Secs of 
Delay 

LOS V/C ratio 
Secs of 
Delay 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM AM PM AM PM 
Intersection West of I-575  

SR 20 Brown Industrial Way* B B 0.35 0.35 16.5 15.6 D B 0.46 0.43 41.9 16.8 F C 0.73 0.68 141.9 25.9 

SR 20 Improvement Corridor   

SR 20 
I-575 Southbound 
(SB) 

D D 0.51 0.58 52.8 52.4 D E 0.66 0.71 63.6 65.2 F F 1.01 1.09 84.9 163.2 

SR 20 
I-575 Northbound 
(NB) 

B C 0.51 0.79 14.9 27.6 D E 0.67 1.05 12.9 50.7 D F 1.00 1.65 43.9 288.5 

SR 20 
Northside Parkway/ 
Governor’s Way 

B B 0.43 0.57 16.2 15.6 B C 0.55 0.74 21.1 20.4 C E 0.92 1.11 22.9 62.8 

SR 20 Commerce Blvd. B C 0.33 0.55 18.2 20.2 B C 0.43 0.67 13.2 20.8 B F 0.69 1.14 10.9 118.1 

SR 20 Brooke Park Dr. C F 0.84 1.23 33.9 129.2 E F 1.12 3.53 58.5 780.6 F F 2.23 3.40 423.4 899.1 

SR 20 Scott Rd. B E 0.63 0.96 13.0 56.2 C F 0.78 1.23 20.5 83.1 F F 1.23 1.97 107.0 409.2 

SR 20 E. Cherokee Dr. C C 0.58 0.62 20.3 23.0 C D 0.84 0.83 32.2 41.8 F F 1.35 1.50 191.3 237.9 

SR 20 
Kroger Entrance – 
Woodmont Village 

A A 0.48 0.56 9.0 9.5 B B 0.65 0.75 14.0 14.8 D F 1.02 1.20 51.5 99.0 

SR 20 
SR 372/Ball Ground 
Rd. 

C C 0.62 0.60 20.8 20.5 D D 0.87 0.88 38.0 45.0 F F 1.61 1.50 230.8 196.6 

SR 20 
Holbrook Camp 
Ground Rd. 

B B 0.45 0.53 11.8 13.9 B C 0.66 0.80 18.7 21.0 F F 1.20 1.37 84.1 156.3 

SR 20 SR 371/Post Road C C 0.74 0.81 30.9 34.6 E E 0.95 1.02 59.0 63.5 F F 2.20 2.19 350.7 467.0 

SR 20 

Friendship Circle/ 
Bethelview Rd./ 
Sawnee Elementary 
School 

C B 0.85 0.77 25.4 18.0 E D 1.21 0.98 69.7 38.0 F F 2.39 1.96 377.1 302.5 

SR 20 
Spot Road 
Connector 

C C 
0.85 0.89 26.9 30.3 

E F 
1.05 1.08 63.1 90.3 

F F 
1.60 1.72 274.3 245.2 

SR 20 Dr. Bramblett Rd. D D 0.92 1.02 38.8 50.7 F F 1.10 1.28 80.3 127.4 F F 1.63 1.94 300.7 368.5 

SR 20 
Sawnee Dr./ 
Greenwood Acres 
Dr. 

A C 0.62 1.01 9.4 27.9 B E 0.71 1.10 11.7 77.7 D F 1.05 1.85 44.8 256.6 

SR 20 Elm St. A A 0.54 0.59 8.4 7.8 A B 0.62 0.70 9.5 10.1 C C 0.90 0.95 25.0 31.4 
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 Table 3.2  Level of Service (LOS) for Existing Signalized Intersections 

Signalized Intersections 

2011 
2020 No Build 
(Build Year) 

2040 No Build 
(Design Year) 

LOS V/C ratio 
Secs of 
Delay 

LOS V/C ratio 
Secs of 
Delay 

LOS V/C ratio 
Secs of 
Delay 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM AM PM AM PM 
SR 20/ 
Maple 
St.** 

Castleberry Rd. D C 0.76 0.68 40.9 34.3 D D 0.97 0.92 48.1 40.7 F F 1.41 1.45 149.5 112.4 

SR 20/ 
Maple 
St.** 

Veterans Memorial 
Blvd. 

B C 0.74 0.74 17.3 21.4 C C 0.90 0.91 23.6 33.0 F F 1.22 1.20 105.5 82.7 

SR 20/ 
Maple 
St.** 

Pilgrim Mill Rd. 
/Atlanta Rd. 

B B 0.50 0.70 10.4 16.1 B B 0.60 0.84 10.6 19.5 B E 0.78 1.08 12.5 76.5 

SR 20/ 
Main St.** 

Kelly Mill Rd. C E 0.86 1.15 30.2 75.1 E F 1.10 1.76 57.7 172.2 F F 1.74 4.32 185.9 413.7 

SR 20/ 
Main St.** 

Castleberry Rd. B B 0.59 0.68 14.1 17.9 B C 0.70 0.84 17.1 30.4 D E 0.91 1.13 45.1 73.2 

SR 20/ 
Main St.** 

Veterans Memorial 
Blvd. 

C B 0.58 0.69 20.8 18.3 C C 0.71 0.87 23.9 23.1 C E 0.71 1.12 23.4 73.1 

SR 20/  
Main St.** 

Pilgrim Mill Rd. B A 0.31 0.43 10.4 10.0 B B 0.38 0.52 11.0 13.3 B B 0.78 0.71 11.0 17.5 

SR 20 Buford Dam Rd. E C 0.38 0.78 63.4 23.9 E F 0.46 1.26 78.3 138.5 F F 0.60 1.53 157.1 253.3 

SR 20 
Veterans Memorial 
Blvd. (just west of 
SR 400) 

C C 0.69 0.76 25.0 29.3 C D 0.82 0.94 31.8 40.4 D E 0.96 1.14 50.3 76.5 

East of Veterans Memorial Blvd. 

SR 20 Shopping Center B B 0.44 0.64 16.8 18.6 B C 0.54 0.85 12.2 29.1 B D 0.65 1.03 13.3 52.4 

SR 20 SR 400 SB C B 0.87 0.76 23.3 17.7 D C 1.01 0.91 46.5 32.2 F E 1.30 1.18 114.8 75.8 

SR 20 SR 400 NB A A 0.42 0.88 4.1 5.6 A C 0.49 1.05 2.5 27.1 A E 0.61 1.36 3.6 65.2 

SR 20 
Ronald Reagan 
Blvd.* 

C E 
0.84 1.08 29.0 71.7 

D F 
0.96 1.38 41.7 144.3 

F F 
1.26 1.78 110.6 280.2 

Source: Table originally found in the “Need and Purpose: SR 20 Corridor Improvements from Canton to Cumming,” dated 10/16/2013 
Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 

would be 23.20 miles and the longest distance would be 25.43 miles
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 USER BENEFITS- FUEL SAVED 4.0

4.1 APPROACH 

The potential user benefits were also evaluated with fuel consumption as a criterion for 
vehicles traveling along SR 20 between Canton and Cumming using ARC’s TDM.  The ‘fuel 
saved’ value represents the total number of gallons of fuel saved for an individual driver 
categorized by auto and freight vehicle types for the No Build alternative and the evaluated 
conceptual alternatives for the 2040 PM peak period on SR 20.  The key variable for fuel 
consumption is average operating speed of vehicles along a conceptual alternative.   
 
The proposed improvements of each alternative attract latent demand which drives up the 
total VMT along the existing facility.  The effects of latent demand cause the proposed 
facilities to appear to not save any fuel; even though average speed increases along the 
facility (proxy for fuel consumption).  In other words, even though each user may see a 
decrease in fuel consumption and there are more overall users on the facility, the aggregate 
fuel consumption increases.  Proposed facilities do not save any fuel; even though average 
speed increases along the facility.  To eliminate the aggregate effects of latent demand, the 
user benefits only looks at the fuel savings of a single user, while including the impact to 
congestion/travel speed that would accompany the increase in volume due to latent demand. 
 
Utilizing the volume delay function developed by the Bureau of Public Roads (precursor to 
FHWA), average operating speed can be estimated based on the density of a facility (pg. 3-4, 
AASHTO User and Non-User Benefit Analysis for Highways, 2010).  
 

𝑡(𝑉) =  𝑡0 (1 + 𝑎 (
𝑉

𝐶
)

𝑏

) 

Where: 
t(V) = travel time at traffic volume V, in minutes per mile 
t0 = the freeflow travel time, in minutes per mile 
V/C = the volume-capacity ratio 
a,b = parameters (a,b>0) 

 
To relate operating speed to fuel consumption, AASHTO’s User and Non-User Benefit 
Analysis for Highways (2010) provides data tables that generalize the fuel consumption per 
mile based on vehicle type (auto vs. truck) and classifies it by speed.  Two functions were 
developed to estimate fuel consumption per mile between values presented in the figure 
below:  
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Figure 4  Fuel Consumption by Speed 

 

 

Gallons Per Mile 

Speed Auto Truck 

5 0.117 0.503 

10 0.075 0.316 

15 0.061 0.254 

20 0.054 0.222 

25 0.05 0.204 

30 0.047 0.191 

35 0.045 0.182 

40 0.044 0.176 

45 0.042 0.17 

50 0.041 0.166 

55 0.041 0.163 

60 0.04 0.16 

65 0.039 0.158 
Table 5-6, Pg. 5-14 AASHTO User and Non-User Benefit Analysis for Highways, 2010 

 

 

Fuel consumption, in gallons per mile, for automobiles and trucks can be approximated by: 

𝐹𝑢𝑒𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑒𝑑 (𝑎𝑢𝑡𝑜) = 0.194𝑥−0.401                𝐹𝑢𝑒𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑒𝑑 (𝑡𝑟𝑢𝑐𝑘) = 0.869𝑥−0.429 

Where: 

Fuel Consumed (auto) = fuel consumed by the average car or light pickup in gallons per mile 
Fuel Consumed (Truck) = fuel consumed by heavy trucks in gallons per mile 
x = average operating speed, in mph 

 
Fuel consumption is calculated for a single automobile and a single truck for each conceptual 
alternative.  The No Build and Widening conceptual alternatives (0, 2, 4A, 4B-3, 4C-3, 4D-3, 
4E-2, and 4F-3) were multiplied by the length of the existing facility, while the New Location 
and Partial Bypass conceptual alternatives (3A, 3B,  4B-1, 4B-2, 4B-4, 4C-1, 4C-2, 4C-4, 4D-
1, 4D-2, 4D-4, 4E-1, 4E-3, 4E-4, 4F-1, 4F-2, 4F-4, 4F-5, 4F-6, 5A, and 5B) were multiplied by 
the length of the new location facility to calculate the fuel consumed per vehicle per trip.  New 
Location and Localized Bypass conceptual alternatives additionally weighted the average of 
fuel consumed by the volume of vehicles traveling on the existing and new location portions 
to calculate the conceptual alternative’s average fuel consumed.  Fuel consumption is then 
annualized based on trips for the average 5 business days a week or 260 days a year and 
compared to the No Build to provide meaningful comparisons between conceptual 
alternatives, using the No Build as a basis.   

  

y = 0.194x-0.401 
R² = 0.9564 

y = 0.869x-0.429 
R² = 0.9586 
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4.2 TDM RESULTS 

The TDM Results are presented in the data below. 

Figure 4  Annual Fuel Savings  

 
Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 

http://www.atlantaregional.com/transportation/travel-demand-model 
Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. 

The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 4.3 User Benefits- Fuel Saved Summary  

Conceptual 
Alternative 

Length 
(miles) 

No Build Fuel 
Consumed (per 
capital, annual, 

gal) 

Alternative Fuel 
Consumed (per 
capital, annual, 

gal) 

Fuel Savings (per 
capita, annual, 

gal) 

Qualitative 
Rating 

0 23.15 510.30 N/A N/A Fails 

1 23.15 510.30 qualitative analysis qualitative analysis Fails 

2 23.15 510.30 422.09 88.2 Exceeds 

3A 22.60 498.18 403.68 94.5 Exceeds 

3B 20.73 456.96 355.33 101.6 Exceeds 

4 23.15 510.30 ND ND Meets* 

4A 1.64 28.31 27.99 0.3 Meets* 

4B-1 3.59 73.44 60.42 13.0 Meets* 

4B-2 3.57 73.44 60.12 13.3 Meets* 

4B-3 3.58 73.44 59.25 14.20 Meets* 

4B-4 3.57 73.44 60.12 13.3 Meets* 

4C-1 3.05 68.00 51.68 16.3 Meets* 

4C-2 3.10 68.00 52.19 15.8 Meets* 

4C-3 2.88 68.00 48.66 19.3 Meets* 

4C-4 3.03 68.00 51.48 16.5 Meets* 

4D-1 4.25 92.26 75.47 16.8 Meets* 

4D-2 4.47 92.26 77.69 14.6 Meets* 

4D-3 4.11 92.26 71.66 20.6 Meets* 

4D-4 4.61 92.26 79.10 13.2 Meets* 

4E-1 4.56 99.06 83.88 15.2 Meets* 

4E-2 4.51 99.06 80.89 18.2 Meets* 

4E-3 4.65 99.06 85.00 14.1 Meets* 

4E-4 4.78 99.06 86.62 12.4 Meets* 

4F-1 6.67 163.31 127.21 36.1 Meets* 

4F-2 6.47 163.31 132.25 31.1 Meets* 

4F-3 7.23 163.31 132.25 31.1 Meets* 

4F-4 7.48 163.31 132.25 31.1 Meets* 

4F-5 7.27 163.31 132.25 31.1 Meets* 

4F-6 6.36 163.31 121.67 41.6 Meets* 

5A 24.28 521.16 453.68 67.5 Meets 

5B 23.15 510.30 qualitative analysis qualitative analysis Meets 

*  The fuel savings data indicates that there are no natural breaks for sub-alternatives for each link of conceptual alternative 
4.  As such, all sub-alternatives for each link of conceptual alternative 4 receive a ratings of ‘Meets’ as the data cannot 
clearly distinguish between these conceptual alternatives. 

-  Conceptual Alternatives 1 and 5B were evaluated qualitatively and not through the TDM 
Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 

http://www.atlantaregional.com/transportation/travel-demand-model 
Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses.  

http://www.atlantaregional.com/transportation/travel-demand-model
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The results of this analysis indicate that fuel savings of conceptual alternatives ranges from 0 
to 101.63 gallons per year per user.  For apples-to-apples comparison of the entire study 
corridor, conceptual alternatives 0, 2, 3A, 3B, and 5A should be directly compared.  The 
appropriate comparison of each of the conceptual alternative 4 links (A, B, C, D, E, and F) is 
to compare sub-alternatives within each link, so the comparison should be made thusly: 4B-1 
vs. 4B-2 vs. 4B-3 vs. 4B-4, and so forth.   

4.3 QUALITATIVE EVALUATION - CONCEPTUAL ALTERNATIVES 1 AND 5B 

Conceptual alternatives 1 and 5B were not modeled using the TDM; therefore, the qualitative 
results are presented here. 

Conceptual Alternative 1- As discussed in the Travel Time Savings section, TSM intersection 
and arterial strategies will be focused on providing improvements at site specific 
locations.  This conceptual alternative will reduce fuel consumed due to savings in 
intersection delay, which cannot be quantitatively assessed with the selected analysis tools 
and level of design detail.  Since these improvements will not address the insufficient capacity 
along the corridor, they do not appreciably reduce fuel consumption at the corridor-level, 
when compared to the No Build conceptual alternative.  This lack of reduction is due to slight 
improvements to average corridor speed, which is the basis of this analysis.     

Conceptual Alternative 5B- As discussed in the Travel Time Savings section, this conceptual 
alternative will consist of a combination of widening and localized bypasses to provide 
capacity improvements from I-575 to Bethelview Road, where it will reroute SR 20 onto a 
previously widened Bethelview Road.  This conceptual alternative does not propose to add 
capacity along the Cumming Link, when compared to the No Build conceptual alternative (a 
widened Bethelview Road is included within the TDM model).  As such, this conceptual 
alternative is expected to perform similarly to Conceptual Alternative 2 – Widen Existing for 
the Canton, Buffington, Macedonia, Lathemtown, and Ducktown links and similarly to the No 
Build Conceptual Alternative for the Cumming Link.  These analogous performances indicate 
that there will be moderate fuel savings generated from the five links and no fuel savings in 
the Cumming Link.  As such, this conceptual alternative should be rated as ‘Meets,’ as it is 
expected to provide moderate fuel savings along most of the corridor. 
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 ACCESS TO EMPLOYMENT CENTERS 5.0

5.1 APPROACH 

This measure is intended to illustrate the relationship of travel demand and economic activity, 
where the number of trips traversing through/to employment centers is reported.  The degree 
of increase or decrease is measured via the differential in annual trips between a conceptual 
build alternative with the future No Build.  This measure helps illustrate the degree of impact 
an alternative has with regard to generating trips to and from these economic generators.  
One can infer that improved travel times for drivers also indirectly impacts the extent or ease 
of access to employment centers thereby making a route connecting to a center more 
attractive.  

For the purposes of this analysis, only the total trips generated in the Canton and Cumming 
employment centers were calculated for each alternative; there were a total of ten 
employment centers in the vicinity considered to be used in this analysis.  However, the 
employment centers in Canton and Cumming were used instead of the other eight due to 
their close proximity to SR 20.  These employments centers were selected due to their 
proximity to SR 20 and the potential to use the SR 20 corridor.  This criterion is not regulated 
by the SR 20 corridor specifically; rather, the trips are totals for each center regardless of how 
a driver makes the trip.  The Employment Centers identified for Screen 2 were derived from 
local knowledge and professional judgment relating to high commercialized areas and 
government centers located in the project study area. 

This measure calculates the delta (difference) between the number of trips 
to/from/through employment centers for the 2040 No Build and a future build of a 
conceptual alternative’s total number of trips.  Employment centers can also be 
described as economic generators whereas illustrating the relationship a major 
transportation improvement may have on these centers, could provide important insight 
for decision makers and local/regional stakeholders.  For reference purposes, below is a 
listing of all ten employment centers considered. 
 

 Canton 

 Cumming 

 Woodstock 

 Windward 

 Marietta 

 Cartersville 

 Gainesville 

 Suwanee 

 Norcross 

 Roswell 
 

5.2 TDM RESULTS 

The TDM results for the Access to Employment Centers criterion are presented in the 
following tables for 2020 and 2040. 
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Table 5.1  Total Trips to Employment Centers (2020) 

Conceptual  
Alternative 

Canton Cumming 

IN OUT IN OUT 

0 - No Build 44,400 47,000 58,300 62,500 

2 - Widen SR 20 47,300 49,800 60,900 65,000 

3A - North Freeway 45,800 49,000 58,100 62,300 

3B - South Freeway 44,400 46,300 58,300 62,500 

4B - Buffington Bypass 47,800 50,200 60,800 64,900 

4C - Macedonia Bypass 47,300 49,800 60,700 64,900 

4D - Lathemtown Bypass 47,400 50,000 60,800 65,100 

4E - Ducktown Bypass 47,300 49,800 60,700 64,900 

4F-1 - Sawnee Bypass 47,500 49,900 60,300 64,400 

4F-6 - Chamblee Bypass 47,500 50,100 61,200 65,400 

5A - Widen SR 20/SR 369 47,100 49,600 58,400 62,500 
Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 

Base Year. http://www.atlantaregional.com/transportation/travel-demand-model 
Note: The lengths for Alternative 4 will be determined after various links are analyzed in 

subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and 
the longest distance would be 25.43 miles. 

 

 

Table 5.2  Total Trips to Employment Centers (2040) 

Conceptual Alternative 
Canton Cumming 

IN OUT IN OUT 

0 - No Build 64,100 65,500 93,100 97,700 

2 - Widen SR 20 66,400 70,000 97,100 101,700 

3A - North Freeway 64,300 67,800 90,800 95,400 

3B - South Freeway 64,300 64,600 92,000 96,600 

4B - Buffington Bypass 66,900 70,500 96,900 101,500 

4C - Macedonia Bypass 66,600 70,100 96,900 101,500 

4D - Lathemtown Bypass 66,500 70,100 96,800 101,400 

4E - Ducktown Bypass 66,400 70,000 97,000 101,600 

4F-6 - Chamblee Bypass 67,600 68,300 98,700 103,300 

4F-1 - Sawnee Bypass 66,400 69,900 97,200 101,800 

5A - Widen SR 20/SR 369 66,200 69,800 92,000 96,600 
Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 

Base Year. http://www.atlantaregional.com/transportation/travel-demand-model 
Note: The lengths for Alternative 4 will be determined after various links are analyzed in 

subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and 
the longest distance would be 25.43 miles. 

 

 

http://www.atlantaregional.com/transportation/travel-demand-model
http://www.atlantaregional.com/transportation/travel-demand-model
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For the No Build, the total number of trips for Canton and Cumming was 320,400 in 2040 
(212,200 in 2020).  It was observed that the further a conceptual alternative was from the 
existing alignment of SR 20, the fewer trips resulted.  This was the case for the freeways (3A, 
3B) where their totals fell to 318,300 in 2040 (215,200 in 2020) and 317,500 in 2040 (211,500 
in 2020) trips respectively; therefore the freeways received a ‘Fails’. The SR 20/SR 369 
widening conceptual alternative (5A) increased the number of total trips by 4,200 in 2040 
(5,400 in 2020) but in relationship to the other conceptual alternatives, this increase was not 
large enough; therefore, it also received a ‘Fails’.  The other conceptual alternatives showed 
an increase in the total trips ranging between 5,000 and 14,999; therefore, it received a 
‘Meets’ rating. 

As previously stated, it was observed that due to widening SR 20, latent demand was very 
prevalent and in fact was the largest attributing factor for the increase in VMT.  It was further 
noted that an increase in VMT increased the cumulative number of gallons consumed by 
drivers, which in turn served as a negative impact.  However, latent demand, in the realm of 
measuring the impact on access to employment centers, served as a true benefit, whereas 
with the increase in number of drivers accessing the employment centers, potentially 
translates into generating more economic activity within each center.  Additionally, the travel 
time savings provided by most of the alternatives helped illustrate how improved mobility for 
drivers positively impacted the overall access to these employment centers.  The model data 
described for Canton and Cumming employment centers provides perspective on how an 
alternative impacts the total number of trips traversing the Canton and Cumming centers; but 
it also provides insight into how improved mobility for drivers and the additional drivers via 
latent demand positively impact access to employment centers. 

5.3 CONCEPTUAL ALTERNATIVES 1 AND 5B 

Conceptual alternatives 1 and 5B were not modeled using the TDM; therefore, the qualitative 
results are presented here. 

Conceptual Alternative 1-  As discussed in the Travel Time Savings section above, TSM 
intersection and arterial strategies will be focused on providing improvements at site 
specific locations.  Since these improvements will not address the insufficient capacity 
along the corridor, they will not provide sufficient congestion relief when compared with 
the No Build conceptual alternative, nor will encourage additional trip generation at the 
Canton and Cumming Employment Centers. 

Conceptual Alternative 5B- As discussed in the Travel Time Savings section, this 
conceptual alternative will consist of a combination of widening and localized bypasses 
to provide capacity improvements from I-575 to Bethelview Road, where it will reroute 
SR 20 onto a previously widened Bethelview Road.  This conceptual alternative does not 
propose to add capacity along the Cumming Link, when compared to the No Build 
conceptual alternative (a widened Bethelview Road is included within the TDM 
model).  As such, this conceptual alternative is expected to perform similarly to 
Conceptual Alternative 2 – Widen Existing for the Canton, Buffington, Macedonia, 
Lathemtown, and Ducktown links and similarly to the No Build Conceptual Alternative for 
the Cumming Link.  These analogous performances indicate that there will be some 
improvements to the efficiency of the network, which would encourage trip generation at 
the studied employment centers.  It is likely that the Cumming employment center would 
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generate fewer trips than if capacity improvements were constructed within the link; 
however, the capacity improvements to the remainder of the corridor will incentivize at 
least some additional trips.  As a result of these expected results, this conceptual 
alternative is rated as ‘Meets.’ 
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 ACCESS MANAGEMENT 6.0

The following section discusses the detailed access management assessment for each of the 
conceptual alternatives and links: 

Conceptual Alternative 0 (0) - No Build Alternative 

The No Build alternative currently has limited access management and no improvements to 
the existing roadway would be implemented. This received a rating of ‘Fails’. 

Conceptual Alternative 1 - Transportation System Management (TSM) 

TSM alternatives typically provide opportunities to improve access management through 
turning lanes, medians, and other treatments that remove left turning vehicles from through 
lanes and protect left-turn movements. These strategies can be implemented on portions of 
the corridor where conflicts currently exist, thereby reducing the potential for crashes. 
However, since the volumes along the corridor tremendously exceed the capacity of a two-
lane roadway, the TSM improvements would result in no potential reduction in friction to the 
through movements along the SR 20 corridor between I-575 and SR 400. This received a 
rating of ‘Fails’. 

Conceptual Alternative 2 – Widen Existing Roadway 

Access management treatments can be added during the construction of additional lanes 
including the addition of medians to control and limit turns while providing better protection for 
vehicles turning left but this would not reduce the number of access points along the 
roadway. This alternative would have potential to reduce friction to the through movements 
along SR 20. This received a rating of ‘Meets’. 

Conceptual Alternative 3 – New Location Roadway 

A new roadway facility would incorporate design features that include access management 
and therefore have the potential to reduce friction to the through movements and improve 
traffic flow along SR 20.  Treatments utilized to control access and reduce friction and thus 
improve traffic flow along a roadway include adding medians, reducing the number of 
driveways either by closing or combining, and intersection improvements.  Reducing friction 
to the through movements would mean that the vehicles traveling along SR 20 would not 
have to slow down as often and travel time would be improved.  With improved travel times 
and reduced vehicle delay, the traffic flow along SR 20 would improve.  Although no physical 
improvements along existing SR 20 would occur, the new location roadway would be 
expected to provide an alternative route; therefore, reducing the number of vehicles on 
existing SR 20. The following sections discuss the north and south alignments of the New 
Location Roadway alternatives. 

New Location Roadway to the North- 3A 

In summary, the proposed interchanges of the north alignment would increase access and 
access management design features could be incorporated in the design.   Although no 
physical improvements along existing SR 20 would occur, the new location roadway would 



SR 20 Improvements from Canton to Cumming   
    
 
 

30                           PI Nos: 0002862, 0003681, 0003682 
  
  

 

be expected to provide an alternative route; therefore, reducing the number of vehicles on 
existing SR 20.  This alternative is expected to have a potential to reduce friction to the 
through movements along SR 20 due to the diversion of traffic away from existing SR 20 and 
onto the new location roadway. This received a rating of ‘Meets’. 

New Location Roadway to the South- 3B 

In summary, the proposed interchanges of the south alignment would increase access and 
access management design features could be incorporated in the design. Although no 
physical improvements along existing SR 20 would occur, the new location roadway would 
be expected to provide an alternative route; therefore, reducing the number of vehicles on 
existing SR 20.  This alternative is expected to have a relatively high potential to reduce 
friction to the through movements along SR 20 due to the diversion of traffic away from 
existing SR 20 and onto the new location roadway. This received a rating of ‘Meets’. 

Conceptual Alternative - 4 (A-F) – Combination of Widen Existing (2) with Localized 
Bypasses 

Each of the localized bypasses will be designed with access management and therefore 
have the potential to reduce friction to the through movements along SR 20. Treatments 
utilized to control access and reduce friction and thus improve flow along a roadway include 
adding medians, reducing the number of driveways either by closing or combining, and 
intersection improvements.  Reducing friction to the through movements equates to vehicles 
traveling along SR 20 not having to slow down as often and travel time would be improved. 
Providing appropriate accommodations for other users such as bicycles and pedestrians 
reduces the potential for on roadway conflicts between these different users.  

Access management treatments can be added during the construction of additional lanes 
including the addition of medians to control and limit turns while providing better protection for 
vehicles turning left but this would not reduce the number of access points along the 
roadway. This alternative has potential to reduce friction to the through movements along SR 
20.  

The localized bypasses will be designed with access management and therefore have the 
potential to reduce friction to the through movements along SR 20. The localized bypasses 
alternatives have potential to reduce friction to the through movements along SR 20.  

In summary, all Conceptual Alternative 4 (4) – Combination of Widen Existing (2) with 
Localized Bypasses have potential to reduce friction to the through movements along SR 20 
and have the same rating. These all received a rating of ‘Meets’. 

Conceptual Alternative 5  – Combination of Widen Existing with Localized Bypasses 
(4) and Rerouting onto Alternate Roadways 

Rerouting – Reroute onto Widened SR 369 -5A 

Access management treatments can be added during the construction of additional lanes 
including the addition of medians to control and limit turns while providing better protection for 
vehicles turning left but this would not reduce the number of access points along the 
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roadway. This alternative would have potential to reduce friction to the through movements 
along SR 20. This received a rating of ‘Meets’. 

Rerouting – Reroute onto Bethelview Road- 5B 

This alternative assumes that existing SR 20 is widened. The section of Bethelview Road 
with the SR 20 reroute is currently planned to be widened under a separate project.  Access 
management treatments can be added during the construction of additional lanes along SR 
20 including the addition of medians to control and limit turns while providing better protection 
for vehicles turning left but this would not reduce the number of access points along the 
roadway.  However, the planning of access management along Bethelview Road would not 
be considered as part of this project since it is under construction.  Therefore, without the 
potential to influence access management along Bethelview Road, this alternative received a 
rating of ‘Fails’. 
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 SAFETY 7.0

The following sections discuss the safety evaluation in detail for each of the alternatives. 

Conceptual Alternative 0 - No Build Alternative 

The No Build alternative includes no roadway improvements to the existing alignment; 
therefore, the number of conflict points is the same and no reduction in crashes is expected.   
This received a rating of ‘Fails’. 

Conceptual Alternative 1 - Transportation System Management (TSM) 

TSM strategies typically provide opportunities to improve safety by reducing access conflicts 
through turning lanes, medians, and other treatments that remove left turning vehicles from 
through lanes and protect left-turn movements. These strategies can be strategically 
implemented on portions of the corridor where vehicle/vehicle and vehicle/non-vehicle 
conflicts currently exist, thereby reducing the potential for crashes. However, since the 
volumes along the corridor tremendously exceed the capacity of a two-lane roadway, the 
TSM improvements would not result in a safety improvement corridor-wide. This received a 
rating of ‘Fails’. 

Conceptual Alternative 2– Widen Existing Roadway 

Access management treatments can be added during the construction of additional lanes 
including the addition of medians to control and limit turns while providing better protection for 
vehicles turning left, but this is not expected to reduce the number of access points 
significantly along the roadway.  Some driveways could be consolidated in the Widen Existing 
Roadway alternative but this would not be a significant decrease in the number of access 
points along SR 20.  The Widen Existing Roadway alternative has the potential to reduce 
severe crashes by adding shoulders, correcting horizontal alignment, and including other 
geometric roadway improvements.  This received a rating of ‘Meets’. 

Conceptual Alternative 3– New Location Roadway 

A new roadway facility is expected to incorporate the latest design features and standards 
that minimize conflicts and therefore have the potential to reduce severe crashes.  Limiting 
access points with medians reduces the number of conflicts points with left turns from 
driveways and at intersections.  Although no physical improvements along existing SR 20 are 
expected to be constructed, the new location roadway is expected to draw vehicles from 
existing SR 20 alignment.  Therefore, this strategy would have the potential to reduce the 
number of conflicts and severe crashes associated with congestion along existing SR 20 by 
reducing overall traffic volume. The following sections discuss the north and south alignments 
of the New Location Roadway alternatives. 

New Location Roadway to the North (3A) 

The north alignment New Location Roadway is proposed to connect with I-575 north of the 
SR 20 interchange at the existing Ball Ground interchange. On the east side of the New 
Location, the north alignment connects with SR 400 at the existing SR 306/Keith Bridge Road 
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interchange. The following six interchanges are proposed along the north alignment going 
from west to east:  

 

 Buffington Area 

 Macedonia Area 

 SR 369/Hightower Road and SR 
372/Ball Ground Road 
intersection 

 Heardsville Road 

 Dr Bramlett Road 

 Gravitt Road 

 

This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improve geometric and roadside conditions by designing 
the proposed facility to modern design standards.  This conceptual alternative would also 
improve safety along SR 20 at the major intersections since grade separated interchanges 
would be constructed at the major intersections, which are safer than the existing intersection 
designs.  This received a rating of ‘Meets’. 

New Location Roadway to the South (3B) 

The south alignment New Location Roadway is proposed to connect with I-575 south of the 
SR 20 interchange at a proposed new interchange. On the east side of the New Location, the 
south alignment connects with SR 400 south of the SR 20 interchange at a proposed new 
interchange. The following six interchanges are proposed along the south alignment going 
from west to east:  

 Buffington Area 

 Macedonia Area 

 SR 372/Ball Ground Road 

 Ducktown Area 

 SR 371/Post Road 

 Bethelview Road 

This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improve geometric and roadside conditions by designing 
the proposed facility to modern design standards.  This conceptual alternative would also 
improve safety along SR 20 at the major intersections since grade separated interchanges 
would be constructed at the major intersections, which are safer than the existing intersection 
designs.  This received a rating of ‘Meets’. 

Conceptual Alternative 4– Combination of Widen Existing with Localized Bypasses 

The following sections discuss each of the localized bypasses. Each of the localized 
bypasses will be designed to current industry standards, with access management, and 
would incorporate design features that minimize conflicts and therefore have the potential to 
improve safety. Limiting access points reduces locations for conflicting movements such as 
left turns at driveways and intersections thereby reducing potential for conflicts. Providing 
appropriate accommodations for other users such as bicycles and pedestrians reduces the 
potential for on roadway conflicts between these different users. The localized bypasses 
alternative has the potential to reduce severe crashes by adding shoulders, correcting skews, 
and including other geometric roadway improvements.   
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Conceptual Alternative 4A  

In the Canton Market Place area of SR 20 from I-575 to Scott Road, this alternative would 
widen the existing roadway.   Access management treatments are being added under a 
separate project.  The benefits realized by this project’s alternative would be to improve 
safety due to the reduced vehicular conflicts (rear end, etc.) associated with reduced 
congestion along SR 20.  This received a rating of ‘Meets’. 

Conceptual Alternative 4B-1  

This alternative would transition off of the existing SR 20 alignment around mile post (MP) 15 
and would transition back to the existing SR 20 alignment around MP 18. This alternative 
would intersect the following four roadways: 

 Bishop Drive 

 Harmony Drive 

 Jay Green Road 

 Shady Lane 

This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improve geometric and roadside conditions by designing 
the facility to modern design standards and rerouting SR 20 onto the localized bypass.  This 
received a rating of ‘Meets’. 

Conceptual Alternative 4B-2 

This alternative would transition north off of the existing SR 20 alignment around MP 15 and 
follows conceptual alternative 4B-1 until around MP 16.25. This alternative transitions back to 
the existing SR 20 alignment around MP 18. This alternative would intersect the following six 
roadways: 

 Bishop Drive 

 Harmony Drive 

 Jay Green Road 

 Shady Lane 

 Eagles Nest Drive 

 Benefield Road 

This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

Conceptual Alternative 4B-3 

In the Buffington area, this alternative would widen the existing roadway. Access 
management treatments can be added during the construction of additional lanes including 
the addition of medians to control and limit turns while providing better protection for vehicles 
turning left but this would not reduce the number of access points along the roadway.  
Geometric and roadside safety would be improved by correcting deficient horizontal and 
vertical curves, correcting skews, and the construction of shoulders and slope protection.  
This received a rating of ‘Meets’. 

 



SR 20 Improvements from Canton to Cumming   
    
 
 

35                           PI Nos: 0002862, 0003681, 0003682 
  
  

 

Conceptual Alternative 4B-4 

In the Buffington area, this alternative would transition south off of the existing SR 20 
alignment around MP 14.75 and would transition back to the existing SR 20 alignment 
around MP 17.5. This alternative would intersect the following eight roadways: 

 Forest Creek Drive (Intersects 
twice) 

 Cox Court 

 Widegeon Drive 

 Union Hill Trail 

 Union Hill Road (Intersects twice) 

 Hastey Trail 

 Garrison Trail 

 Johnson Brady Road 

 
This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

Conceptual Alternative 4C-1 

In the Macedonia area, this alternative would transition north off of the existing SR 20 
alignment around MP 18.25 and would transition back to the existing SR 20 alignment 
around MP 20.25. This alternative would intersect the following five roadways: 

 Autumn Drive 

  Autumn Court 

 E Cherokee Drive 

 Dock Lathem Trail 

 Northwoods Drive 

 
This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

Conceptual Alternative 4C-2 

In the Macedonia area, this alternative would transition north off of the existing SR 20 
alignment around MP 18.25 and follows alternative 4C-1 for approximately 0.5 miles and then 
transitions south off of the alternative 4C-1 alignment.  This alternative transitions back to the 
existing SR 20 alignment around MP 18.25.  This alternative would intersect the following six 
roadways: 

 Autumn Drive 

 Autumn Court 

 E Cherokee Drive 

 SR 20 (Intersects twice) 

 Hampton Station Boulevard 

 Dock Lathem Trail 

It should be noted that this alternative crosses the existing SR 20 alignment twice along the 
new roadway alignment.  
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This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

Conceptual Alternative 4C-3 

In the Macedonia area, this alternative would widen the existing roadway. Access 
management treatments can be added during the construction of additional lanes including 
the addition of medians to control and limit turns while providing better protection for vehicles 
turning left but this would not reduce the number of access points along the roadway. 
Geometric and roadside safety would be improved by correcting deficient horizontal and 
vertical curves, correcting skews, and the construction of shoulders and slope protection.  
This received a rating of ‘Meets’. 

Conceptual Alternative 4C-4 

In the Macedonia area, this alternative would transition south off of the existing SR 20 
alignment around MP 18 and would transition back to the existing SR 20 alignment around 
MP 20.5. This alternative would intersect the following four roadways: 

 Watertank Road 

 E. Cherokee Drive 

 Cotton Road 

 Old Orange Mill Road 

This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

Conceptual Alternative 4D-1 

In the Lathemtown area, this alternative would transition north off of the existing SR 20 
alignment around MP 21.25 and would transition back to the existing SR 20 alignment 
around MP 25.5. This alternative would intersect the following nine roadways: 

 Hightower Road 

 Greenwood Court 

 Old Mill Road 

 Old Mill Creek 

 Trenton Lane (Intersects twice) 

 Della Smith Lane 

 Hube Turner Road 

 Ball Ground Road 

 Hester Drive 

 
This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

Conceptual Alternative 4D-2 

In the Lathemtown area, this alternative would transition north off of the existing SR 20 
alignment around MP 21.25 and follows the 4D-1 alignment for approximately 0.75 miles and 
then transitions south off of the 4D-1 alignment.  This alternative would transition back to the 
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existing SR 20 alignment around MP 25.25. This alternative would intersect the following nine 
roadways: 

 Hightower Road 

 Greenwood Court 

 Old Mill Road 

 Old Mill Creek 

 Trenton Lane (Intersects twice) 

 Della Smith Lane 

 Hube Turner Road 

 Ball Ground Road 

 Hester Drive 

 
This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

Conceptual Alternative 4D-3 

In the Lathemtown area, this alternative would widen the existing roadway.  Access 
management treatments can be added during the construction of additional lanes including 
the addition of medians to control and limit turns while providing better protection for vehicles 
turning left but this would not reduce the number of access points along the roadway. 
Geometric and roadside safety would be improved by correcting deficient horizontal and 
vertical curves, correcting skews, and the construction of shoulders and slope protection.  
This received a rating of ‘Meets’. 

Conceptual Alternative 4D-4 

In the Lathemtown area, this alternative would transition south off of the existing SR 20 
alignment around MP 21.25 and transitions back to the existing SR 20 alignment around MP 
24. This alternative would intersect the following seven roadways: 

 Hightower Road 

 Arbor Hills Road 

 Henderson Lake Drive 

 Southwick Road 

 Della Smith Lane 

 Hube Turner Road 

 Freehome Highway 

 
This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 
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Conceptual Alternative 4E-1 

In the Ducktown area, this alternative would transition north off of the existing SR 20 
alignment around MP 25.5 and transitions back to the existing SR 20 alignment around MP 
2.5 in Forsyth County. This alternative would intersect the following 10 roadways: 

 McClure Drive 

 Heardsville Road 

 Franklin Goldmine Road 

 Rudy Drive 

 Evergreen Drive 

 Doc Sams Road 

 Tribble Road 

 Era Road 

 Daylon Drive 

 Era Drive 

 
This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

Conceptual Alternative 4E-2 

In the Ducktown area, this alternative would widen the existing roadway. Access 
management treatments can be added during the construction of additional lanes including 
the addition of medians to control and limit turns while providing better protection for vehicles 
turning left but this would not reduce the number of access points along the roadway. 
Geometric and roadside safety would be improved by correcting deficient horizontal and 
vertical curves, correcting skews, and the construction of shoulders and slope protection.  
This received a rating of ‘Meets’. 

Conceptual Alternative 4E-3 

In the Ducktown area, this alternative would transition south off of the existing SR 20 
alignment around MP 24.75 and transitions back to the existing SR 20 alignment around MP 
3.5 in Forsyth County. This alternative would intersect the following 16 roadways: 

 Hopewell Road 

 County Line Road 

 Post Road 

 Concord Downs Drive 

 Post Gate Drive 

 Post Gate Way 

 Howard Road 

 Hyde Court 

 Lakeside Lane 

 Aaron Sosebee Road 

 Moorfield Place 

 Aaron Court 

 Hyde Road 

 Derby Drive  

 Aaronmoor Lane 

 Chamblee Gap Road 

This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

 

 



SR 20 Improvements from Canton to Cumming   
    
 
 

 39 PI Nos: 0002862, 0003681, 0003682 
  
  

Conceptual Alternative 4E-4 

In the Ducktown area, this alternative would transition south off of the existing SR 20 
alignment around MP 24.75 and transitions back to the existing SR 20 alignment around MP 
3.25 in Forsyth County. This alternative would intersect the following 15 roadways: 

 Hopewell Road 

 County Line Road 

 Howard Road 

 Hyde Trail 

 Hyde Way 

 Jekyll Road 

 Hyde Road  

 Woodlong Lane 

 Rosewood Lake Drive 

 Madison Drive 

 Post Road 
 

 Aaron Sosebee Road 

 Odum Lake Trail (Intersects 
twice) 

 Saddlehorn Way 

 Chamblee Gap Road 
 

This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

Conceptual Alternative 4F-1 

In the Cumming area, this alternative would transition north off of the existing SR 20 
alignment around MP 6.25 and connects to Markey Place Boulevard at the intersection with 
Bald Ridge Road east of SR 400. This alternative would bypass downtown Cumming and 
would intersect the following 14 roadways: 

 Sawnee Drive 

 Goldmine Drive 

 Mountain Side Drive 

 Jackson Drive 

 Adair Boulevard 

 Tribble Gap Road 

 Dahlonega Highway 

 Charles Place 

 Ann Avenue 

 Bonnie Lane 

 Franklin Way 

 Pilgrim Mill Road 

 SR 400 (Overpass) 

 Bald Ridge Road 

This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

Conceptual Alternative 4F-2 

In the Cumming area, this alternative would transition north off of the existing SR 20 
alignment around MP 7.25 and connects to Bald Ridge Road west of SR 400. This 
alternative would bypass downtown Cumming and would intersect the following eight 
roadways: 

 Ramey Drive 

 Elm Street 

 Tribble Gap Road 

 Dahlonega Street 

 Ridgecrest Avenue 

 Camilla Street 

 Lanier 400 Parkway 

 Bald Ridge Road 
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This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

Conceptual Alternative 4F-3 

In the Cumming area, this alternative would widen the existing roadway. In downtown 
Cumming, SR 20 would be rerouted along Veterans Memorial Boulevard and would 
reconnect with the existing SR 20 alignment at the Atlanta Road/SR 9 intersection. Access 
management treatments can be added during the construction of additional lanes including 
the addition of medians to control and limit turns while providing better protection for vehicles 
turning left. Geometric and roadside safety would be improved by correcting deficient 
horizontal and vertical curves, correcting skews, and the construction of shoulders and slope 
protection.  This received a rating of ‘Meets’. 

Conceptual Alternative 4F-4 

In the Cumming area, this alternative transitions south off of the existing SR 20 alignment 
around MP 7.75 and transitions to the rerouted SR 20 alignment along Veterans Memorial 
Boulevard at Meadow Drive. The new tunnel/flyover will be designed with access 
management and would incorporate design features that minimize conflicts and therefore 
have the potential to reduce crashes. This received a rating of ‘Meets’. 

Conceptual Alternative 4F-5 

In the Cumming area, this alternative would transition south off of the existing SR 20 
alignment around MP 7.25 and connects to the rerouted SR 20 alignment along Veterans 
Memorial Boulevard North of the Atlanta Road/SR 9 intersection. This alternative would 
bypass downtown Cumming and would intersect the following 11 roadways: 

 Health Drive 

 Pine Lake Drive 

 Professional Drive 

 Professional Park Drive 

 Samaritan Drive 

 Pine Drive 

 Kelly Mill Road 

 W Maple Street 

 Tolbert Street 

 Anglin Drive 

 Castleberry Road 

This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 
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Conceptual Alternative 4F-6 

In the Cumming area, this alternative would transition south off of the existing SR 20 
alignment around MP 2.5 and connects to the rerouted SR 20 alignment along Veterans 
Memorial Boulevard North of the Atlanta Road/SR 9 intersection. This alternative would 
bypass downtown Cumming and would intersect the following 13 roadways: 

 Chamblee Gap Road 

 Cove Creek Lane 

 Dogwood Lane 

 Bethelview Road 

 Jason Drive 

 Johnson Road 

 Kelly Mill Road 

 Thorngate Drive 

 Jason Lane 
 

 Fountain Lane 

 Tolbert Street 

 Castleberry Road 

 Castleberry Industrial Drive 

This conceptual alternative has the potential to reduce access and vehicular conflicts, 
improve sight distance issues, and improving geometric and roadside conditions through 
designing the facility using modern design standards and rerouting SR 20 onto the localized 
bypass.  This received a rating of ‘Meets’. 

 
Conceptual Alternative 5 – Combination of Widen Existing with Localized Bypasses (4) 
and Rerouting onto Alternate Roadways 

Rerouting – Widen Existing SR 20 and Reroute onto Widened SR 369 (5A) 

The Reroute onto Existing SR 369 alternative would reroute SR 20 onto SR 369 starting at 
the SR 369/Hightower Road intersection. At the SR 369 and SR 400 interchange, SR 20 
would be rerouted onto SR 400 south to the existing SR 20 and SR 400 interchange.  This 
alternative assumes that existing SR 20 is widened and that the section of SR 369 with the 
SR 20 reroute is widened too. Access management treatments can be added during the 
construction of additional lanes including the addition of medians to control and limit turns 
while providing better protection for vehicles turning left and would reduce the number of 
conflict points along the roadway. This alternative has the potential to reduce severe crashes 
by adding shoulders, correcting skews, and including other geometric roadway 
improvements.  This alternative would result in an overall relatively moderate safety 
improvement. This received a rating of ‘Meets’. 

Rerouting – Widen Existing SR 20 and Reroute onto Bethelview Road (5B) 

The Reroute onto Bethelview Road alternative would reroute SR 20 onto Bethelview Road 
starting at the Bethelview Road intersection.  At the Bethelview Road and SR 400 
interchange, SR 20 would be rerouted onto SR 400 north to the existing SR 20 and SR 400 
interchange.  This alternative assumes that existing SR 20 is widened from I-575 to 
Bethelview Road.  The section of Bethelview Road with the SR 20 reroute is currently 
planned to be widened.  Access management treatments can be added during the 
construction of additional lanes along SR 20 including the addition of medians to control and 
limit turns while providing better protection for vehicles turning left and this would reduce the 
number of conflicts points along the roadway.  This alternative has the potential to reduce 
severe crashes by adding shoulders, correcting skews, and including other geometric 
roadway improvements, with the exception of along SR 20 between the existing intersection 
with Bethelview Road and SR 400.  Therefore, although for a portion of the corridor, 
improvements to access management would be realized, along one of the most heavily 
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traveled section of the corridor, no improvements would be made.  Planned access 
management improvements along Bethelview Road are not considered in this analysis 
because as it is currently under construction, it is assumed to be designed to modern design 
standards as outlined above.  This alternative would result in an overall relatively moderate 
safety improvement.  This received a rating of ‘Meets’. 
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 LEVEL OF SERVICE 8.0

8.1 APPROACH 

The Level of Service (LOS), at the TDM level of analysis, is based on the relationship 
between modeled-demand along a facility compared to its capacity and provides a 
comparison of a conceptual alternative’s ability to reduce congestion along the corridor.  As 
such, the Volume/Capacity (V/C) ratio is used to provide a system-wide comparison between 
conceptual alternatives.  Typically, LOS is expressed as a qualitative system using a letter 
grading scheme, ranging between LOS A (best or least congested) and LOS F (breakdown 
or gridlock due to over congestion).  V/C ratios above 1.0 indicate that there is greater 
demand than available capacity and its performance will break down.  Below is a description 
of each LOS letter designation and correlating V/C ratio.  

 LOS “A” is when volume is well below capacity and traffic is flowing freely. Little 
or no delay is found at intersections.  LOS A and B equate to V/C ratio of <0.5 
according to the ARC (Travel Forecasting Model Set for the 20 County Atlanta 
Region, January 2010). 

 LOS “B” is when traffic flow is steady but the presence of other vehicles begins 
to be noticeable. Short delays are experienced at intersections.  LOS A and B 
equate to V/C ratio of <0.5 according to the ARC (Travel Forecasting Model Set 
for the 20 County Atlanta Region, January 2010). 

 LOS “C” allows for steady traffic flow, but speeds and maneuverability are more 
closely controlled by the higher volumes. Average delays are found at 
intersections.  LOS C equates to V/C ratio of 0.5-0.7 according to the ARC 
(Travel Forecasting Model Set for the 20 County Atlanta Region, January 2010). 

 LOS “D” is approaching an unsteady flow in which speed and maneuverability 
are severely restricted. Long delays are experienced at intersections.  LOS D 
equates to V/C ratio of 0.7-0.84 according to the ARC (Travel Forecasting Model 
Set for the 20 County Atlanta Region, January 2010). 

 LOS “E” is when traffic flow is reduced to a slow but relatively uniform speed, 
and traffic volume is equal to or nearly equal to capacity and maneuverability is 
extremely difficult. Very long delays are experienced at intersections.  LOS E 
equates to V/C ratio of 0.84-1.0 according to the ARC (Travel Forecasting Model 
Set for the 20 County Atlanta Region, January 2010). 

 LOS “F” is when the volume greatly exceeds the capacity and lengthy delays 
occur. Excessive long delays are experienced at intersections.  LOS F equates 
to V/C ratio of >1.0 according to the ARC (Travel Forecasting Model Set for the 
20 County Atlanta Region, January 2010). 

 

The V/C ratio was determined through the TDM and the LOS grade assigned based on ARC 
thresholds; each helps provide a holistic measure of congestion, whereas the V/C ratio 
serves as the quantitative portion and LOS serving as the qualitative portion. The V/C ratio 
was instrumental with distinguishing the performance amongst the conceptual alternatives. 

In Screen 2, a grade of LOS D or better serves as the desirable LOS based on the Statewide 
Transportation Plan, GDOT Design Policy Manual, Forsyth County Comprehensive Plan, and 
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Cherokee County Comprehensive Transportation Plan guidance documents.  The project’s 
Need and Purpose reflects this goal.    

8.2 TDM RESULTS 

The results for the corridor-wide alternatives and links are found in the following tables.  In 
each alternative, the V/C ratio and LOS represents the performance along SR 20. 

Table 8.1  V/C Ratio for Corridors (2020) 

 

Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 
http://www.atlantaregional.com/transportation/travel-demand-model 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

Table 8.2 LOS for Corridors (2020)

 

Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 
http://www.atlantaregional.com/transportation/travel-demand-model 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. 
The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

http://www.atlantaregional.com/transportation/travel-demand-model
http://www.atlantaregional.com/transportation/travel-demand-model


SR 20 Improvements from Canton to Cumming   
    
 
 

 45 PI Nos: 0002862, 0003681, 0003682 
  
  

Table 8.3  V/C Ratio for Corridors (2040) 

 

Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 
http://www.atlantaregional.com/transportation/travel-demand-model 

Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

Table 8.4 LOS for Corridors (2040) 

 

Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 
http://www.atlantaregional.com/transportation/travel-demand-model 

*Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

The LOS performance measure only used qualitative ratings of ‘Meets’ and ‘Fails’ in contrast 
to the other performance measures; both ratings were based on the Project’s Need and 
Purpose stated goal of a LOS D being the desirable threshold.  Therefore, a LOS exceeding 
a LOS D was considered a ‘Fails’ or considered falling short of the Project’s goal relating to 
congestion relief.   

Based on the TDM results for LOS and V/C ratio for the 2040 analysis year, none of the 
corridor-wide alternatives attain the LOS D goal and only half of the conceptual alternative 
links meet the LOS D goal.  These results exclude Conceptual Alternatives 1, TSM, and 5B 

http://www.atlantaregional.com/transportation/travel-demand-model
http://www.atlantaregional.com/transportation/travel-demand-model
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(Widening Existing SR 20 and Rerouting onto Bethelview Road), since these were evaluated 
qualitatively.    

The following table lists the V/C ratios and their corresponding LOS, which are based on 
ARC’s modeling standards and the qualitative ratings used to assess performance. 

 

Table 8.5  ARC’s V/C and LOS Ratios 

ARC’s Thresholds SR 20 Qualitative Rating(s) 

LOS A/B V/C < 0.5 

Meets LOS C V/C = 0.5- 0.7 

LOS D V/C 0.7- 0.84 

LOS E V/C 0.85 – 1.0 
Fails 

LOS F V/C > 1.0 

 

The 2040 No Build V/C ratio was 1.03 (0.806 in 2020) or LOS F; therefore, received a ‘Fails’ 
rating.  As previously mentioned, all of the corridor-wide conceptual alternatives analyzed by 
the TDM fell short of the LOS D goal; therefore, each received a ‘Fails’ rating.   

For a link-level analysis, only half of the conceptual alternatives received a ‘Meets’ rating, 
including: Canton (4A); all of the Buffington alternatives (4B); new location bypasses in 
Lathemtown (4D-1,2,4); and new location bypasses in Ducktown (4E-1,3,4).  Conceptual 
alternatives in Macedonia and Cumming all received a ‘Fails’ rating.   

It should be noted that the TDM does not compensate for deteriorative driving conditions 
since it is a demand model.  Therefore, if travel demand is projected for a roadway facility, 
regardless of its V/C ratio, the TDM will assign vehicles on those facilities.  In real world 
conditions, when roadway facilities reach their maximum throughput, drivers tend to divert to 
other roadway facilities (e.g. navigating around the choke-point or bottleneck). 

8.3 QUALITATIVE EVALUATION - CONCEPTUAL ALTERNATIVES 1 AND 5B 

Conceptual alternatives 1 and 5B were not modeled by the TDM, but were qualitatively 
analyzed and the results presented below.  Improving capacity provides direct benefits to 
both congestion and mobility across the study corridor.  As such, congestion and mobility are 
inter-related and discussed below and in Section 3.3.   

Conceptual Alternative 1 

Conceptual alternative 1, TSM intersection strategies, is focused on providing improvements 
at site specific locations.  See Table 3.2 for a summary of intersection performance, 
specifically for seconds of delay, for SR 20 Corridor intersections in the existing (2011), build 
(2020), and design (2040) years.  Signal timing optimization and/or ITS enhancements would 
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also not produce the desired effect or improvement along the entire corridor as needed 
because they do not address the capacity limitations that exist. This can be seen at 
intersections along the corridor with the LOS F designations.  The same can be said for 
arterial strategies as they are designed to target site specific problem areas (bottlenecks) and 
not corridor issues.       

Conceptual Alternative 5B 

Conceptual alternative 5B consists of widening along the existing SR 20 corridor to 
Bethelview Road, where it will reroute along Bethelview Road until it reaches SR 400.  LOS is 
interrelated with travel time savings, and details are provided in Section 3.3 Travel Time 
Savings. 
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 USER BENEFITS-VEHICLE HOURS SAVED 9.0

9.1 APPROACH 

User benefits are expressed using two metrics; total travel time saved in hours for all trips 
during peak period and fuel saved in terms of the individual trip on SR 20.  The ‘hours saved’ 
is a function of the travel time savings achieved through each alternative as compared to the 
No Build alternative determined through the Travel Demand Model.  The ‘fuel saved’ is a 
measure based on the average running speed and efficiency of vehicle type.  The ‘fuel saved’ 
metric compares each alternative to the No Build alternative.  

The ‘hours saved’ metric measures the difference in hours of delay between the future No 
Build and the conceptual alternative.  This measure provides a quantitative measure to 
compare a conceptual alternative’s ability to reduce congestion of the corridor.  Specifically, it 
calculates the cumulative number of hours for all vehicles on SR 20 spent in congestion and 
compares both totals between the No Build and build scenario.  If a reduction is observed 
consequent to a build alternative, then it is treated as a benefit.  A negative number for this 
measure indicates that the total number of hours of delay for a conceptual alternative 
decreases along SR 20 when compared to the No Build (positive benefit to users).  A positive 
number for this measure indicates that the total number of hours of delay for a conceptual 
alternative increases along SR 20 when compared to the No Build (negative benefit to users).     

9.2 TDM RESULTS 

The TDM results for the Vehicle Hours of Delay are presented below.  It should be noted that 
the Vehicle Hours of Delay actually increases under the build alternatives.  This is due to the 
general rule of thumb where improvements in roadways actually draw traffic off of alternate 
routes since the roadway is perceived as performing better than it was previously.  This 
additional draw of traffic is called ‘latent demand’.  Due to latent demand, the increase in 
vehicle hours of delay is due to the simple increase in the number of vehicles using the 
roadway.  
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Table 9.1  Vehicle Hours of Delay- Passenger and Freight (2020) 

 

 
Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. http://www.atlantaregional.com/transportation/travel-demand-model 
Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles 

and the longest distance would be 25.43 miles. 

 

http://www.atlantaregional.com/transportation/travel-demand-model
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Table 9.2  Vehicle Hours of Delay- Passenger (2040) 

 

Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 
http://www.atlantaregional.com/transportation/travel-demand-model 

*Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

http://www.atlantaregional.com/transportation/travel-demand-model
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Table 9.3  Vehicle Hours of Delay- Freight (2040) 

 
 

Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 
http://www.atlantaregional.com/transportation/travel-demand-model 

*Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles.

http://www.atlantaregional.com/transportation/travel-demand-model
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Table 9.4  User Benefits- Hours Saved 

Conceptual 
Alternative 

Total Hours Saved* 
(combination of 

passenger and freight 
hours saved in ) 

Percent Change 
from No Build 

Qualitative 
Rating 

0 11230** 0% Fails 

1 Qualitative analysis Qualitative analysis Fails 

2 -2663 -23.7% Meets 

3A -5952 -53.0% Exceeds 

3B -7250 -64.6% Exceeds 

4A*** 106 39.3% Fails 

4B-1*** -2274 -98.0% Exceeds 

4B-2*** -2274 -98.0% Exceeds 

4B-3*** -1539 -66.3% Exceeds 

4B-4*** -2274 -98.0% Exceeds 

4C-1*** -762 -66.2% Exceeds 

4C-2*** -762 -66.2% Exceeds 

4C-3*** -49 -4.2% Fails 

4C-4*** -762 -66.2% Exceeds 

4D-1*** -1584 -73.2% Exceeds 

4D-2*** -1584 -73.2% Exceeds 

4D-3*** -502 -23.2% Fails 

4D-4*** -1584 -73.2% Exceeds 

4E-1*** -484 -71.2% Exceeds 

4E-2*** -91 -13.4% Fails 

4E-3*** -484 -71.2% Exceeds 

4E-4*** -484 -71.2% Exceeds 

4F-1*** -1520 -32.7% Meets 

4F-2*** -589 -12.7% Fails 

4F-3*** -589 -12.7% Fails 

4F-4*** -589 -12.7% Fails 

4F-5*** -589 -12.7% Fails 

4F-6*** -1685 -36.3% Meets 

5A -2691 -24.0% Meets 

5B Qualitative analysis Qualitative analysis Meets 
* Total times calculated from Tables 6-2 and 6-3 above 
**  No Build Congested Time (between I-575 and SR 400) 
*** Reduction from the No Build Congested Time for their respective links: Canton (233), Buffington 

(1,998), Macedonia (988), Lathemtown (1,813), Ducktown (553), and Cumming (4,042). 
- Conceptual Alternatives 1 and 5B were evaluated qualitatively and not through the TDM 
Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 

http://www.atlantaregional.com/transportation/travel-demand-model 
Note: The lengths for alternative 4 will  be determined after various links are analyzed in subsequent analyses. The 

shortest distance that Alternative 4 would be is 23.20 miles, and the longest distance would be 25.43 miles 

http://www.atlantaregional.com/transportation/travel-demand-model
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The results of this analysis indicate that conceptual alternatives range from an increase in 
100 hours to over 7,200 hours saved per year.  For an apples-to-apples comparison of the 
entire study corridor, conceptual alternatives 0, 2, 3A, 3B, and 5A should be directly 
compared.  The appropriate comparison of each of the conceptual alternative 4 links (A, B, C, 
D, E, and F) is to compare sub-alternatives within each link, so the comparison should be 
made thusly: 4B-1 vs. 4B-2 vs. 4B-3 vs. 4B-4, and so forth.   

9.3 QUALITATIVE EVALUATION- CONCEPTUAL ALTERNATIVES 1 AND 5B 

Conceptual alternatives 1 and 5B were not modeled by the TDM, but were qualitatively 
analyzed.   

Conceptual Alternative 1- As discussed in the Travel Time Savings section, TSM intersection 
and arterial strategies will be focused on providing improvements at site specific locations 
such as intersections. The improvements at the intersections will help provide travel time 
savings as they will become more efficient through additional through and turn lanes, 
optimized signal timing, and possibly coordination between signals in close proximity.  This 
level of design detail has not been developed yet at this phase of the project and therefore it 
cannot fully be determined how much travel times savings would be realized through these 
minor spot location improvements.  However, these improvements will not significantly 
reduce the overall corridor wide travel time for the individual driver.  Aggregated across all 
drivers, this conceptual alternative will realize some improvement in travel time but is not 
expected to provide much differentiation from the No Build conceptual alternative as they do 
not address the overall capacity issue of the corridor leaving it still in a congested condition. 

Conceptual Alternative 5B- As discussed in the Travel Time Savings section, this conceptual 
alternative will consist of a combination of widening and localized bypasses to provide 
capacity improvements from I-575 to Bethelview Road, where it will reroute SR 20 onto a 
previously widened Bethelview Road.  This conceptual alternative does not propose to add 
capacity along the Cumming Link, when compared to the No Build conceptual alternative (a 
widened Bethelview Road is included within the TDM model).  As such, this conceptual 
alternative is expected to perform similarly to Conceptual Alternative 2 – Widen Existing for 
the Canton, Buffington, Macedonia, Lathemtown, and Ducktown links and similarly to the No 
Build Conceptual Alternative for the Cumming Link.  These analogous performances indicate 
that there will be moderate improvements to the corridor wide travel time for the individual 
driver and is expected to continue to be moderate with aggregated across all drivers, even if 
congestion relief is not provided within the Cumming Link.  As a result of these expected 
results, this conceptual alternative is rated as ‘Meets.’ 
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 TRAVEL TIME INDEX (2040) 10.0

10.1 APPROACH 

The Travel Time Index (TTI) measure represents the amount of time a driver has to increase 
their anticipated travel time on SR 20 during peak periods compared to off-peak travel 
periods, to arrive to their destinations in a timely manner.  For a trip that takes twenty minutes 
before rush hour (off-peak) but takes twenty-six minutes during rush hour (peak period), the 
trip has a TTI of 1.3 (i.e., peak travel time divided by off-peak travel time).  This measure 
provides a quantitative measure to compare a conceptual alternative’s ability to improve 
mobility along the corridor.   

The TTI is the peak travel time divided by off-peak travel time, such that the larger the 
TTI means that the driver must account for an earlier departure time in order to reach 
his/her destination on-time during peak/congested periods.  A TTI of 2.0 or greater 
indicates that travel time is twice as long during the peak period compared to the off-
peak period.  

10.2 TDM RESULTS 

The TDM results for TTI are presented in the tables below. 

Table 10.1  Travel Time Index (2020) 

 

Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 
http://www.atlantaregional.com/transportation/travel-demand-model 

*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 
conducted, and alternatives are refined, impacts to various resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. 
The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

http://www.atlantaregional.com/transportation/travel-demand-model
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Table 10.2  Travel Time Index (2040) 

 

Source: Atlanta Regional Commission (ARC) Travel Demand Model: 4-Step Model 2010 Base Year. 
http://www.atlantaregional.com/transportation/travel-demand-model 

*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 
conducted, and alternatives are refined, impacts to various resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

On a corridor level, the average TTI for the conceptual alternatives was 1.91 in 2040 (1.34 in 
2020). With the exception of the widening of SR 20/SR 369 alternative, all of the corridor 
widening conceptual alternatives received a ‘Meets’ due to their TTI being closer to the mean; 
none of them received an ‘Exceeds’.  The SR 20/SR 369 widening conceptual alternative 
(5A) had a TTI of 2.07 in 2040 (1.43 in 2020) therefore received a ‘Fails’ rating.   

On a link level, the sole conceptual alternative that received an ‘Exceeds’ was the Buffington 
new location bypasses (4B-1,2,4) with a TTI of 1.11 in 2040 (1.05 in 2020).  The TTI of 1.11 
translates into the driver must pad their travel time by 11% when traveling during the peak 
period.  The average TTI for the conceptual alternatives was 1.67 in 2040 (1.22 in 2020); a 
TTI of 1.11 surpasses the mean of 1.67 TTI.  

Most of the conceptual alternatives fell within the average TTI therefore receiving a ‘Meets’ 
rating; however all of the Cumming conceptual alternatives (4F) received a ‘Fails’ rating due 
to their having a TTI of 2.0 or greater.  The only conceptual alternative in Cumming that did 
not have a TTI of 2.0 or greater was the Sawnee bypass (4F-1) having a TTI of 1.96 in 2040 
(1.34 in 2020).    

10.3 QUALITATIVE EVALUATION- CONCEPTUAL ALTERNATIVES 1 AND 5B 

Conceptual alternatives 1 and 5B were not modeled using the TDM; therefore, the qualitative 
results are presented here. 

Conceptual Alternative 1- As discussed in the Travel Time Savings section above, TSM 
intersection and arterial strategies will be focused on providing improvements at site 
specific locations.  Since these locations will not address the insufficient capacity along 

http://www.atlantaregional.com/transportation/travel-demand-model
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the corridor, they will not significantly differ the travel time from the No Build conceptual 
alternative in the congested period to that of the free-flow condition.  

Conceptual Alternative 5B- As discussed in the Travel Time Savings section, this 
conceptual alternative will consist of a combination of widening and localized bypasses 
to provide capacity improvements from I-575 to Bethelview Road, where it will reroute 
SR 20 onto a previously widened Bethelview Road.  This conceptual alternative does not 
propose to add capacity along the Cumming Link, when compared to the No Build 
conceptual alternative (a widened Bethelview Road is included within the TDM 
model).  As such, this conceptual alternative is expected to perform similarly to 
Conceptual Alternative 2 – Widen Existing for the Canton, Buffington, Macedonia, 
Lathemtown, and Ducktown links and similarly to the No Build Conceptual Alternative for 
the Cumming Link.  These analogous performances indicate that there will be moderate 
improvements to the both the congested period and free-flow conditions in all links 
except for the Cumming link.  Since the improvements will average out to a moderate 
condition across the entire corridor, this conceptual alternative is rated as ‘Meets.’ 
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 STREAMS 11.0

A conservative comparison for this evaluation assumes a worst-case estimate of 
potential impacts to streams since avoidance and minimization measures and additional 
field-level analysis would be incorporated into the ultimate design as the project 
advances.  The SR 20 corridor is primarily located on a ridge and is the point of origin of 
a number of streams flowing to both the Etowah and Chattahoochee River basins. The 
estimated number of stream impacts is a high level GIS analysis, which may change 
upon completion of a detailed Ecology Assessment for each alternative in accordance 
with GDOT’s Environmental Procedures Manual (EPM) in the DEIS phase of project 
development. 

The following figure and table provides the dataset of potential stream impacts, which 
were calculated using GIS.  No streams were identified within these conceptual 
alternatives:  0, 1, 4A, and 4B-3.  

 

Figure 11.1  Potential Quantitative/Qualitative Impacts to Streams (linear feet/mile)-  
All Conceptual Alternatives 

 
Source: ARC Rivers and Streams linear Geographic Information Systems (GIS) dataset 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed 

analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent 

analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance 
would be 25.43 miles. 
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Table 11.1  Potential Impacts to Streams 

Conceptual 
Alternative 

Length of 
Corridor 
(miles) 

Total  Potential 
Impact 

(Linear Feet) 

Linear feet of 
stream impact 

per mile 

Qualitative 
Rating 

0 0 0 0 Exceeds 

1 0 0 0 Exceeds 

2 23.16 11385.2 491.6 Meets 

3A 22.61 35794.9 1583.1 
Needs 

Improvement 

3B 20.73 39834.3 1921.6 
Needs 

Improvement 

4A 1.64 0.00 0.0 Exceeds 

4B-1 3.59 3328.4 927.1 Meets 

4B-2 3.57 2378.7 666.3 Meets 

4B-3 3.62 0.00 0.0 Exceeds 

4B-4 3.70 1696.5 458.5 Meets 

4C-1 3.05 3670.0 1203.3 
Needs 

Improvement 

4C-2 3.1 1027.7 331.5 Meets 

4C-3 2.92 102.8 35.2 Exceeds 

4C-4 3.03 1350.8 445.8 Meets 

4D-1 4.25 2876.6 676.8 Meets 

4D-2 4.47 2228.0 498.4 Meets 

4D-3 4.49 2194.5 488.8 Meets 

4D-4 4.61 2412.0 523.2 Meets 

4E-1 4.56 5762.9 1263.8 
Needs 

Improvement 

4E-2 4.51 2146.0 475.8 Meets 

4E-3 4.65 5503.1 1183.5 
Needs 

Improvement 

4E-4 4.78 4650.2 972.8 Meets 

4F-1 6.67 6555.7 982.9 Meets 

4F-2 6.47 6185.7 956.1 Meets 

4F-3 7.64 7187.1 940.7 Meets 

4F-4 7.27 8708.4 1197.9 
Needs 

Improvement 

4F-5 7.48 11592.7 1549.8 
Needs 

Improvement 

4F-6 6.36 9015.7 1,417.6 
Needs 

Improvement 

5A 24.28 14760.3 607.9 Meets 

5B 16.65 4197.0 252.1 Meets 
Source: ARC Rivers and Streams linear Geographic Information Systems (GIS) dataset 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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 WETLANDS 12.0

A conservative comparison for this evaluation assumes a worst-case estimate of potential 
impacts to wetlands since avoidance and minimization measures and additional field-
level analysis would be incorporated into the ultimate design as the project advances. 
The estimated wetland impacts is a high level GIS analysis, which may change upon 
completion of a detailed Ecology Assessment for each alternative in accordance with 
GDOT’s EPM in the DEIS phase of project development.  The following figure and table 

provides the dataset of potential wetland impacts, which were calculated using GIS.  No 
wetlands were identified within these conceptual alternatives:  0, 1, 4A, 4B-(1, 2, 3, 4), 
4C-(1, 2, 3, 4), 4D-(1, 2, 3, 4), 4E-(1, 2, 3, 4), 4F-(1), 5B.  

 

Figure 12.1  Potential Quantitative/Qualitative Impacts to Wetlands (acres/mile)-  
All Conceptual Alternatives 

 

 

Source: National Wetlands Inventory digital Geographic Information Systems (GIS) data  based on US Fish and Wildlife 
Service (USFWS) CONUS wetlands data 

*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses 
are conducted, and alternatives are refined, impacts to various resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 12.1  Potential Impacts to Wetlands 

 

Conceptual 
Alternative 

Length of 
Corridor 
(miles) 

Total Acres 
of Potential 

Impact 

Acres of 
Wetlands 

Impact per mile 
Qualitative Rating 

0 0 0 0 Exceeds 

1 0 0 0 Exceeds 

2 23.16 2.06 0.09 Meets 

3A 22.61 4.92 0.22 Meets 

3B 20.73 19.25 0.93 
Needs 

Improvement 

4A 1.64 0 0.00 Exceeds 

4B-1 3.59 0 0.00 Exceeds 

4B-2 3.57 0 0.00 Exceeds 

4B-3 3.62 0 0.00 Exceeds 

4B-4 3.70 0 0.00 Exceeds 

4C-1 3.05 0 0.00 Exceeds 

4C-2 3.1 0 0.00 Exceeds 

4C-3 2.92 0 0.00 Exceeds 

4C-4 3.03 0 0.00 Exceeds 

4D-1 4.25 0 0.00 Exceeds 

4D-2 4.47 0 0.00 Exceeds 

4D-3 4.49 0 0.00 Exceeds 

4D-4 4.61 0 0.00 Exceeds 

4E-1 4.56 0 0.00 Exceeds 

4E-2 4.51 0 0.00 Exceeds 

4E-3 4.65 0 0.00 Exceeds 

4E-4 4.78 0 0.00 Exceeds 

4F-1 6.67 0 0.00 Exceeds 

4F-2 6.47 2.1 0.32 Meets 

4F-3 7.64 2.06 0.27 Meets 

4F-4 7.27 2.06 0.28 Meets 

4F-5 7.48 0.82 0.11 Meets 

4F-6 6.36 5.1 0.80 
Needs 

Improvement 

5A 24.28 1.01 0.04 Meets 

5B 16.65 0 0.00 Exceeds 

 
Source: National Wetlands Inventory digital Geographic Information Systems (GIS) data based on US Fish and Wildlife 

Service (USFWS) CONUS wetlands data 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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 LAKES AND PONDS 13.0

A conservative comparison for this evaluation assumes a worst-case estimate of potential 
impacts to lakes and ponds since avoidance and minimization measures and additional 
field-level analysis would be incorporated into the ultimate design as the project 
advances. The estimated lakes and ponds impacts is a high level GIS analysis, which 
may change upon completion of a detailed Ecology Assessment for each alternative in 
accordance with GDOT’s EPM in the DEIS phase of project development.  The following 
figure and table provides the dataset of potential lakes and ponds impacts, which were 
calculated using GIS.  No lakes or ponds were identified within these conceptual 
alternatives:  0, 1, 4A, 4B-(1, 2, 3, 4), 4C-4, 4E-1, 4F-(1, 2, 3).  

Figure 13.1  Potential Quantitative/Qualitative Impacts to Lakes & Ponds (acres/mile) –  

All Conceptual Alternatives 

 

 
Source: NWI wetlands data 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 13.1  Potential Impacts to Lakes and Ponds 

 

Conceptual 
Alternative 

Length of 
Corridor 
(miles) 

Total Acres 
of Potential 

Impact 

Acres of Lakes 
& Ponds 

impacts per 
mile 

Qualitative Rating 

0 0 0 0 Exceeds 

1 0 0 0 Exceeds 

2 23.16 1.43 0.06 Meets 

3A 22.61 2.16 0.10 Meets 

3B 20.73 6.91 0.33 
Needs 

Improvement 

4A 1.64 0 0.00 Exceeds 

4B-1 3.59 0 0.00 Exceeds 

4B-2 3.57 0 0.00 Exceeds 

4B-3 3.62 0 0.00 Exceeds 

4B-4 3.70 0.03 0.01 Meets 

4C-1 3.05 0.4 0.13 Meets 

4C-2 3.1 0.14 0.05 Meets 

4C-3 2.92 0.17 0.06 Meets 

4C-4 3.03 0 0.00 Exceeds 

4D-1 4.25 0.79 0.19 Meets 

4D-2 4.47 1.32 0.30 
Needs 

Improvement 

4D-3 4.49 0.4 0.09 Meets 

4D-4 4.61 1.94 0.42 
Needs 

Improvement 

4E-1 4.56 0 0.00 Exceeds 

4E-2 4.51 0.86 0.19 Meets 

4E-3 4.65 3.37 0.72 
Needs 

Improvement 

4E-4 4.78 3.34 0.70 
Needs 

Improvement 

4F-1 6.67 0 0.00 Exceeds 

4F-2 6.47 0 0.00 Exceeds 

4F-3 7.64 0 0.00 Exceeds 

4F-4 7.27 0.48 0.07 Meets 

4F-5 7.48 1.21 0.16 Meets 

4F-6 6.36 1.04 0.16 Meets 

5A 24.28 2.87 0.12 Meets 

5B 16.65 1.43 0.09 Meets 
Source: NWI wetlands data 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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 FLOODPLAINS 14.0

A conservative comparison for this evaluation assumes a worst-case estimate of 
potential impacts to 100-year floodplains since avoidance and minimization measures 
and additional field-level analysis would be incorporated into the ultimate design as the 
project advances.  The estimated floodplains impacts is a high level GIS analysis, which 
may change upon completion of a detailed assessment for each alternative in 
accordance with GDOT’s EPM in the DEIS phase of project development.  The following 
figure and table provides the dataset of potential floodplains impacts, which were 
calculated using GIS.  No floodplains were identified within these conceptual 
alternatives:  0, 1, 4A, 4B (1, 2, 3, 4).  

Figure 14.1  Potential Quantitative/Qualitative Impacts to 100-Year Floodplains 
(acres/mile) - All Conceptual Alternatives 

 

 
Source: Federal Emergency Management Agency (FEMA, 2012) digital GIS data  
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 14.1  Potential Impacts to 100-Year Floodplains 
 

Conceptual 
Alternative 

Length of 
Corridor 
(miles) 

Total Acres 
of Potential 

Impact 

Acres of 100-
Year Floodplain 
Impact per mile 

Qualitative Rating 

0 0 0 0 Exceeds 

1 0 0 0 Exceeds 

2 23.16 26.57 1.15 Meets 

3A 22.61 128.67 5.69 
Needs 

Improvement 

3B 20.73 203.42 9.81 
Needs 

Improvement 

4A 1.64 0 0.00 Exceeds 

4B-1 3.59 0 0.00 Exceeds 

4B-2 3.57 0 0.00 Exceeds 

4B-3 3.62 0 0.00 Exceeds 

4B-4 3.70 0 0.00 Exceeds 

4C-1 3.05 1.79 0.59 Meets 

4C-2 3.1 1.79 0.58 Meets 

4C-3 2.92 1.79 0.61 Meets 

4C-4 3.03 1.79 0.59 Meets 

4D-1 4.25 13.09 3.08 
Needs 

Improvement 

4D-2 4.47 11.95 2.67 
Needs 

Improvement 

4D-3 4.49 10.73 2.39 
Needs 

Improvement 

4D-4 4.61 10.73 2.33 
Needs 

Improvement 

4E-1 4.56 6.61 1.45 Meets 

4E-2 4.51 1.98 0.44 Meets 

4E-3 4.65 8.28 1.78 Meets 

4E-4 4.78 12.55 2.63 
Needs 

Improvement 

4F-1 6.67 9.7 1.45 Meets 

4F-2 6.47 9.9 1.53 Meets 

4F-3 7.64 14.78 1.93 Meets 

4F-4 7.27 15.07 2.07 Meets 

4F-5 7.48 14.99 2.00 Meets 

4F-6 6.36 20.38 3.20 
Needs 

Improvement 

5A 24.28 43.48 1.79 Meets 

5B 16.65 11.79 0.71 Meets 
Source: Federal Emergency Management Agency (FEMA, 2012) digital GIS data 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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 CONSERVATION AREAS/PARKS/SECTION 4(F) 15.0

A conservative comparison for this evaluation assumes a worst-case estimate of 
potential impacts to conservation areas/parks/Section 4(f) since avoidance and 
minimization measures and additional field-level analysis would be incorporated into the 
ultimate design as the project advances. The estimated conservation areas/parks 
impacts is a high level analysis, which may change upon completion of a detailed 
assessment for each alternative in accordance with GDOT’s EPM in the DEIS phase of 
project development.  The following figure and table provides the dataset of potential 
conservation areas/parks/Section 4(f) impacts, which were calculated using GIS.  No 
conservation areas/parks/Section 4(f) were identified within 13 of these conceptual 
alternatives:  0, 1, 3B, 4A, 4B-(1, 2), 4C-4, 4D-(1, 2, 3, 4), 4E-(1, 2, 3, 4), 4F-(6).  There 
are 10 conceptual alternatives that potentially impact Section 4(f) lands.   

Figure 15.1  Potential Quantitative/Qualitative Impacts to Conservation 
Areas/Parks/Section 4(f) (acres/mile) - All Conceptual Alternatives 

 
Source: Georgia National Resources Spatial Analysis Laboratory (NARSAL) GIS data 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 15.1  Potential Impacts to Conservation Areas/Parks/Section 4(f)  
  

Conceptual 
Alternative 

Length of 
Corridor 
(miles) 

Total 
Acres of 
Potential 
Impact 

Acres of 
conservation 
areas per mile 

Name and Potential 
Impact to 

Conservation Areas  
Qualitative 

Rating 

0 0 0 0 - Exceeds 

1 0 0 0 - Exceeds 

2 23.16 25.81 1.11 

1) Buffington Park 
(4.28 acres)  

2) Proposed East 
Cherokee Park (10.29 

acres)  
3) Sawnee Preserve 

(11.24 acres)  

Needs 
Improvement 

3A 22.61 12.31 0.54 

Private Conservation 
Land: Atlantic Coast 

Conservancy  
(12.31 acres) 

Needs 
Improvement 

3B 20.73 0 0.00 - Exceeds 

4A 1.64 0 0.00 - Exceeds 

4B-1 3.59 0 0.00 - Exceeds 

4B-2 3.57 0 0.00 - Exceeds 

4B-3 3.62 4.28 1.18 
Buffington Park (4.28 

acres) 
Needs 

Improvement 

4B-4 3.70 0.92 0.25 
Buffington Park (0.92 

acre) 
Needs 

Improvement 

4C-1 3.05 36.03 11.81 

Proposed East 
Cherokee Park 
(36.03 acres) 

 

Needs 
Improvement 

4C-2 3.1 35.65 11.50 

Proposed East 
Cherokee Park 
(35.65 acres) 

 

Needs 
Improvement 

4C-3 2.92 10.29 3.52 

Proposed East 
Cherokee Park 
(10.29 acres) 

 

Needs 
Improvement 

4C-4 3.03 0 0.00 - Exceeds 

4D-1 4.25 0 0.00 - Exceeds 

4D-2 4.47 0 0.00 - Exceeds 

4D-3 4.49 0 0.00 - Exceeds 

4D-4 4.61 0 0.00 - Exceeds 

4E-1 4.56 0 0.00 - Exceeds 

4E-2 4.51 0 0.00 - Exceeds 

4E-3 4.65 0 0.00 - Exceeds 

4E-4 4.78 0 0.00 - Exceeds 

4F-1 6.67 11.24 1.69 
Sawnee Mountain 

Preserve  
(11.24 acres) 

Needs 
Improvement 

4F-2 6.47 15.67 2.42 1) Sawnee Mountain Needs 
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Table 15.1  Potential Impacts to Conservation Areas/Parks/Section 4(f)  
  

Conceptual 
Alternative 

Length of 
Corridor 
(miles) 

Total 
Acres of 
Potential 
Impact 

Acres of 
conservation 
areas per mile 

Name and Potential 
Impact to 

Conservation Areas  
Qualitative 

Rating 

Preserve  
(11.24 acres) 

2) Cumming City Park 
(4.43 acres) 

Improvement 

4F-3 7.64 11.24 1.47 
Sawnee Mountain 

Preserve  
(11.24 acres) 

Needs 
Improvement 

4F-4 7.27 11.24 1.55 
Sawnee Mountain 

Preserve  
(11.24 acres) 

Needs 
Improvement 

4F-5 7.48 11.24 1.50 
Sawnee Mountain 

Preserve  
(11.24 acres) 

Needs 
Improvement 

4F-6 6.36 0 0.00 - Exceeds 

5A 24.28 15.9 0.65 

1) Buffington Park 
(4.28 acres)  

2) Proposed East 
Cherokee Park (10.29 

ac) 
3) Restrictive 

Covenant - Bannister 
Creek Mitigation Bank-  
Managed by USACE 

(1.33 acres) 

Needs 
Improvement 

5B 16.65 14.57 0.88 

1) Buffington Park 
(4.28 acres)  

2) Proposed East 
Cherokee Park (10.29 

ac) 

Needs 
Improvement 

Source: Georgia National Resources Spatial Analysis Laboratory (NARSAL) GIS data 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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 LAND AND WATER CONSERVATION/SECTION 6(F) 16.0

A conservative comparison for this evaluation assumes a worst-case estimate of potential 
impacts to LWCF/Section 6(f) lands since avoidance and minimization measures and 
additional field-level analysis would be incorporated into the ultimate design as the project 
advances.  The estimated LWCF impacts is a high level analysis, which may change upon 
completion of a detailed assessment for each alternative in accordance with GDOT’s EPM in 
the DEIS phase of project development.  The following figure and table provides the dataset 
of potential LWCF/Section 6(f) lands impacts, which were calculated using GIS.  No 
LWCF/Section 6(f) lands were identified within 24 of these conceptual alternatives:  0, 1, 3B, 
4A, 4B-(1,2), 4C-4, 4D-(1,2,3,4), 4E-(1,2,3,4), 4F-(6).  There are six conceptual alternatives 
that impact Section 6(f) lands. 

Figure 16.1  Potential Quantitative/Qualitative Impacts to Section 6(f) Lands (acres/mile) - 
All Conceptual Alternatives  

 
Source: Cherokee and Forsyth county lists of Land and Water Conservation Funds (LWCF) lands 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 16.1  Potential Impacts to Section 6(f) Lands 

Conceptual 
Alternative 

Length of 
Corridor 

Total 
Acres of 
Potential 
Impact 

Acres of Land 
and Water 

Conservation 
Fund/Section 6f 
Lands Impacts 

per mile 

Name and Potential 
Impact to Land and 
Water Conservation 

Fund/Section 6f Lands 
Qualitative 

Rating 

0 0 0 0 - Exceeds 

1 0 0 0 - Exceeds 

2 23.16 4.28 0.18 
Buffington Park  

(4.28 acres)   
Needs 

Improvement 

3A 22.61 0 0 - Exceeds 

3B 20.73 0 0 - Exceeds 

4A 1.64 0 0 - Exceeds 

4B-1 3.59 0 0 - Exceeds 

4B-2 3.57 0 0 - Exceeds 

4B-3 3.62 4.28 1.18 
Buffington Park  

(4.28 acres) 
Needs 

Improvement 

4B-4 3.70 0.92 0.25 
Buffington Park  

(0.92 acre) 
Needs 

Improvement 

4C-1 3.05 0 0 - Exceeds 

4C-2 3.1 0 0 - Exceeds 

4C-3 2.92 0 0 - Exceeds 

4C-4 3.03 0 0 - Exceeds 

4D-1 4.25 0 0 - Exceeds 

4D-2 4.47 0 0 - Exceeds 

4D-3 4.49 0 0 - Exceeds 

4D-4 4.61 0 0 - Exceeds 

4E-1 4.56 0 0 - Exceeds 

4E-2 4.51 0 0 - Exceeds 

4E-3 4.65 0 0 - Exceeds 

4E-4 4.78 0 0 - Exceeds 

4F-1 6.67 0 0 - Exceeds 

4F-2 6.47 4.43 0.68 
Cumming City Park 

(4.43 acres) 
Needs 

Improvement 

4F-3 7.64 0 0 - Exceeds 

4F-4 7.27 0 0 - Exceeds 

4F-5 7.48 0 0 - Exceeds 

4F-6 6.36 0 0 - Exceeds 

5A 24.28 4.28 0.18 
Buffington Park  

(4.28 acres)   
Needs 

Improvement 

5B 16.65 4.28 0.26 
Buffington Park  

(4.28 acres)   
Needs 

Improvement 
Source: Cherokee and Forsyth county lists of Land and Water Conservation Funds (LWCF) lands 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses 

are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. 

The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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 PROTECTED SPECIES (AREAS AND NUMBER OF SPECIES) 17.0

The following figures and table provides the dataset of potential protected species 
impacts, which were calculated using GIS.  The darters were found in the Etowah 
drainage.  Bats could be found in both Cherokee and Forsyth Counties.  With the 
exception of conceptual alternatives 0, 1, and 4A, each alternative has the potential to 
impact six protected species (including Cherokee darter, Etowah darter, amber darter, 
gray myotis, Indiana bat, and the northern long-eared bat).  It should be noted that white 
fringeless orchid may occur within any of the alternatives.  Although there is potential for 
white fringeless orchid to occur within the study corridor based on the IPAC list 
(6/24/15), this species is not included in the total number of protected species, since 
there is no geographical reference to differentiate among potential habitats among the 
conceptual alternatives.  It should also be noted that the protected mussels having the 
potential to occur within Cherokee County according to IPAC (e.g., Alabama 
moccasinshell, finelined pocketbook, Southern clubshell, Southern pigtoe, and triangular 
kidneyshell) are located outside the geographic areas of the conceptual alternatives; 
therefore, are excluded from further analysis in Screen 2. The estimated protected 
species impacts is a high level analysis, which may change upon completion of a 
detailed protected species assessment for each alternative in accordance with GDOT’s 
EPM in the DEIS phase of project development.     

Figure 17.1  Potential Quantitative/Qualitative Impacts to Protected Species 
Habitat (Cherokee darter, Etowah darter, amber darter in linear feet of stream/mile 

of corridor) - All Conceptual Alternatives 

 
Source: Information for Planning and Conservation, USFWS, and ARC Rivers and Streams dataset 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses 

are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. 

The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Figure 17.2  Potential Quantitative/Qualitative Impacts to Number of Protected Species - 
All Conceptual Alternatives  

 
Source: Information for Planning and Conservation, USFWS and ARC Rivers and Streams dataset; includes three 

protected bats and three protected darters which have the potential to occur within the conceptual alternatives; 
excludes white fringeless orchid and five protected mussels. 

*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 
conducted, and alternatives are refined, impacts to various resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 17.1  Potential Impacts to Protected Species Areas (Cherokee darter, Etowah darter, amber darter)  

Conceptual 
Alternative 

Length 
of 

Corridor 
(miles) 

Cherokee Darter (E03J) Amber Darter (E05F) Etowah Darter (E089) 

Total 
Feet 

Feet Per 
Mile 

 
Qualitative 

Rating 

Total 
Feet 

Feet Per 
Mile 

 
Qualitative 

Rating 

Total 
Feet 

Feet per 
Mile 

Qualitative 
Rating 

0 0 0 0 Exceeds 0 0 Exceeds 0 0 Exceeds 

1 0 0 0 Exceeds 0 0 Exceeds 0 0 Exceeds 

2 23.16 2,366 102.2 
Needs  

Improvement 
2,366 102 

Needs  
Improvement 

2,366 102 
Needs  

Improvement 

3A 22.61 35,496 1,569.91 
Needs  

Improvement 
35,496 1,583 

Needs  
Improvement 

35,496 1,569.91 
Needs  

Improvement 

3B 20.73 22,840 1,101.78 
Needs  

Improvement 
22,073 1,064 

Needs  
Improvement 

22,073 1,064.79 
Needs  

Improvement 

4A 1.64 0 0 Exceeds 0 0 Exceeds 0 0 Exceeds 

4B-1 3.59 3,328 927.14 
Needs  

Improvement 
3,328 927.14 

Needs  
Improvement 

3,328 927.14 
Needs  

Improvement 

4B-2 3.57 2,379 666.31 Meets 2,379 666.39 Meets 2,379 666.31 Meets 

4B-3 3.62 0 0 Exceeds 0 0 Exceeds 0 0 Exceeds 

4B-4 3.70 1,697 458.51 Meets 1,697 458.65 Meets 1,697 458.51 Meets 

4C-1 3.05 3,670 1,203.27 
Needs  

Improvement 
3,670 1203.28 

Needs  
Improvement 

3,670 1203.27 
Needs  

Improvement 

4C-2 3.1 1,028 331.51 Meets 1,028 331.61 Meets 1,028 331.51 Meets 

4C-3 2.92 103 35.21 Exceeds 103 35.27 Exceeds 103 35.21 Exceeds 

4C-4 3.03 1,351 445.79 Meets 886 292.41 Meets 1,351 445.79 Meets 

4D-1 4.25 2,877 676.84 Meets 2,877 676.94 Meets 2,877 676.84 Meets 

4D-2 4.47 2,228 498.44 Meets 2,228 498.43 Meets 2,228 498.44 Meets 

4D-3 4.49 2,195 488.77 Meets 2,195 488.86 Meets 2,195 488.77 Meets 

4D-4 4.61 2,412 523.23 Meets 2,412 523.21 Meets 2,412 523.23 Meets 

4E-1 4.56 4,729 1,037.13 Exceeds 4,729 1037.06 Exceeds 4,729 1037.13 Exceeds 

4E-2 4.51 314 69.65 Exceeds 314 69.62 Exceeds 314 69.65 Exceeds 

4E-3 4.65 144 30.94 Exceeds 144 30.97 Exceeds 144 30.94 Exceeds 

4E-4 4.78 144 30.10 Exceeds 144 30.13 Exceeds 144 30.10 Exceeds 

4F-1 6.67 0 0 Exceeds 0 0 Exceeds 0 0 Exceeds 

4F-2 6.47 0 0 Exceeds 0 0 Exceeds 0 0 Exceeds 

4F-3 7.64 0 0 Exceeds 0 0 Exceeds 0 0 Exceeds 

4F-4 7.27 0 0 Exceeds 0 0 Exceeds 0 0 Exceeds 
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Table 17.1  Potential Impacts to Protected Species Areas (Cherokee darter, Etowah darter, amber darter)  

Conceptual 
Alternative 

Length 
of 

Corridor 
(miles) 

Cherokee Darter (E03J) Amber Darter (E05F) Etowah Darter (E089) 

Total 
Feet 

Feet Per 
Mile 

 
Qualitative 

Rating 

Total 
Feet 

Feet Per 
Mile 

 
Qualitative 

Rating 

Total 
Feet 

Feet per 
Mile 

Qualitative 
Rating 

4F-5 7.48 0.0 0.0 Exceeds 0 0 Exceeds 0 0 Exceeds 

4F-6 6.36 0.0 0.0 Exceeds 0 0 Exceeds 0 0 Exceeds 

5A 24.28 14,036 578.09 Meets 14,036 578.09 Meets 14,036 578.09 Meets 

5B 16.65 2,366 142.10 Meets 2,366 142.10 Meets 2,366 142.10 Meets 
Source: Information for Planning and Conservation, USFWS and ARC Rivers and Streams dataset 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to 

various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles 

and the longest distance would be 25.43 miles. 
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 NOISE 18.0

Noise receptors were identified within a study area analysis width of 650-700 feet (650 
feet for widening an existing road/partial new location alternatives and 700 feet for the 
new location alternatives). It should be noted that in this screen analysis, each study 
corridor of 650-700 feet encompasses an area believed to be greater than would be 
required for construction of the alternative.  The estimated number of noise receptors 
and corridor study limits will serve as a proxy until a detailed noise assessment for each 
alternative is conducted in accordance with GDOT’s Environmental Procedures Manual 
in the DEIS stage of project development. 

In order to estimate the number of noise receptors, aerial imagery was used to identify 
structures located within the analysis width for each alternative. The corridor was flown 
in 2012 to obtain geo-referenced, aerial imagery; however, several of the alternatives fall 
outside the extents of these aerials. Therefore, these aerials were supplemented with 
2010 aerials that are publicly available from the United States Department of Agriculture 
and Google Maps aerials/street view (where available). Based on comparing active 
construction sites along the corridor, the 2012 aerial imagery and the current Google 
Maps aerial imagery were collected at similar times. 

Cherokee and Forsyth counties provided their latest available parcel maps within the 
study area (2014). These data, aerials, and Google Maps aerials/street view were used 
to identify potential noise receptors. In the case of a discrepancy between sources, 
professional judgment was used to assign receptor type.  The types of receptors 
identified are residential, commercial, industrial, and institutional.   

Residential noise receptors include residences, such as houses and apartment 
complexes.  Commercial noise receptors include businesses and agricultural facilities, 
such as barns and chicken coops. The number of businesses in a building was 
estimated using Google Maps street view.  For the Screen 2 evaluation, all receptors 
were included and receptors were not differentiated by noise abatement criteria activity 
levels, which will be evaluated during the DEIS.  Industrial noise receptors include 
manufacturing facilities, poultry plants, and treatment plants. Institutional noise receptors 
include public facilities such as schools, churches, government facilities, and utility sites. 
Common facilities in neighborhoods (i.e. tennis courts, pools, etc.) were also considered 
institutional noise receptors. 

The following figure and table provides the dataset of potential noise receptor impacts.   
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Figure 18.1  Potential Quantitative/Qualitative Impacts to Noise Receptors (per mile) - All 
Conceptual Alternatives 

 
 

Source: Cherokee and Forsyth counties parcel maps, aerials, and Google Maps imagery 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses 

are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. 

The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 18.1  Potential Impacts to Noise Receptors 

Conceptual 
Alternative 

Length of 
Corridor 
(miles) 

Total Number  
of Potential 

Noise 
Impacts 

Potential Noise 
Impacts per 

mile 
Qualitative Rating 

0 0 0 0 Exceeds 

1 0 0 0 Exceeds 

2 23.16 979 42.3 Meets 

3A 22.61 287 12.7 Exceeds 

3B 20.73 825 39.8 Meets 

4A 1.64 63 38.4 Meets 

4B-1 3.59 84 23.4 Meets 

4B-2 3.57 91 25.5 Meets 

4B-3 3.62 119 32.9 Meets 

4B-4 3.70 90 24.3 Meets 

4C-1 3.05 60 19.7 Meets 

4C-2 3.1 76 24.5 Meets 

4C-3 2.92 106 36.3 Meets 

4C-4 3.03 93 30.8 Meets 

4D-1 4.25 72 16.9 Exceeds 

4D-2 4.47 93 20.8 Meets 

4D-3 4.49 145 32.3 Meets 

4D-4 4.61 100 21.7 Meets 

4E-1 4.56 133 29.2 Meets 

4E-2 4.51 152 33.7 Meets 

4E-3 4.65 131 28.2 Meets 

4E-4 4.78 124 25.9 Meets 

4F-1 6.67 268 40.2 Meets 

4F-2 6.47 306 47.3 
Needs 

Improvement 

4F-3 7.64 454 59.4 
Needs 

Improvement 

4F-4 7.27 341 46.9 
Needs 

Improvement 

4F-5 7.48 363 48.5 
Needs 

Improvement 

4F-6 6.36 261 41.0 Meets 

5A 24.28 567 23.4 Meets 

5B 16.65 566 34.0 Meets 
Source: Cherokee and Forsyth counties parcel maps, aerials, and Google Maps imagery 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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 ENVIRONMENTAL JUSTICE 19.0

Environmental justice populations include minority and low-income populations.  As 
such, during this screening process, a project alternative was evaluated for 
environmental justice considerations by determining if the alternative passed through a 
minority population, a low-income population, or a population with both minority and low-
income populations.  In order to provide detailed data on low-income and minority 
populations, the environmental justice analysis was divided to assess low-income and 
minority populations.  Environmental justice principles include: 

 To avoid, minimize, or mitigate disproportionately high and adverse human 
health and environmental effects, including social and economic effects, on 
minority populations and low-income populations. 

 To ensure the full and fair participation by all potentially affected 
communities in the transportation decision-making process. 

 To prevent the denial of, reduction in, or significant delay in the receipt of 
benefits by minority and low-income populations. 

The estimated potential for environmental justice impacts is a high level analysis, which 
may change upon completion of a detailed assessment, including public involvement 
input, for each alternative in accordance with GDOT’s EPM in the DEIS phase of project 
development.     

Low-Income  

The potential for low-income populations (i.e., populations below the poverty rates 
established by US Department of Health and Human Services) was evaluated using 
U.S. Census data for the 2012 American Community Survey 5-year estimates (2008-
2012) at the Census block group level.   

The reference populations of the state of GA, Cherokee County, and Forsyth County 
with low-income populations of 17.4 percent, 8.4 percent, and 6.7 percent, respectively, 
were used to compare the census tracts and block groups to the relatively greater or 
lesser population identified as low-income.  The following tables provide the following 
data for each conceptual alternative: 
 

1) identify the census tract and block group data for each conceptual alternative,  
2) provide total population for whom low-income was established, 
3) identify the county 
4) establish whether the census tract and block group data populations are greater 

than the respective county and state percentages; 
5) provide a percent of the study corridor that travels through census tracts and 

block groups having low-income populations greater than the respective county 
average, and 

6) provide the overall qualitative rating based on the breaks of the data outlined 
above. 

 
The following figures provide the dataset of potential environmental justice impacts, 
which were calculated using census data and GIS.   
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Figure 19.1  Potential Quantitative/Qualitative Impacts to Environmental Justice (Low-
Income) Populations - Corridor Alternatives 

 
Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-2012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses 

are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. 

The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Figure 19.2  Potential Quantitative/Qualitative Impacts to Environmental Justice (Low-
Income) Populations - Conceptual Alternative Links (4A-4F)   

 

 
Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses 

are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. 

The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.1  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternative 2 

 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

090501 2 3,942 390 9.9 CHER NO YES   

090501 1 1,968 53 2.7 CHER NO NO   

090502 4 1,686 51 3.0 CHER NO NO   

090502 1 6,264 144 2.3 CHER NO NO   

090502 3 3,384 952 28.1 CHER YES YES   

090502 2 1,512 80 5.3 CHER NO NO   

090602 2 1,855 257 13.9 CHER NO YES   

090602 1 5,404 441 8.2 CHER NO NO   

130301 1 1,652 262 15.9 FORS NO YES   

130303 1 1,502 27 1.8 FORS NO NO   

130305 1 927 0 0.0 FORS NO NO   

130305 3 1,046 58 5.5 FORS NO NO   

130307 1 1,373 137 10.0 FORS NO YES   

130403 1 1,076 186 17.3 FORS NO YES   

130403 2 1,339 2 0.1 FORS NO NO   

130405 2 2,097 139 6.6 FORS NO NO   

130406 3 1,384 71 5.1 FORS NO NO   

130408 1 2,594 662 25.5 FORS YES YES   

130408 2 1,313 248 18.9 FORS YES YES   

130410 2 982 143 14.6 FORS NO YES   

130509 1 2,221 194 8.7 FORS NO YES   

130510 3 1,911 28 1.5 FORS NO NO   

TOTAL  47,432 4,525 9.5  3 of 22 10 of 22  
45.5 

(10 of 
22 BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.2  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternative 3A   

 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

090400 2 4,951 610 12.3 CHER NO YES 
 

 

090400 1 919 66 7.2 CHER NO NO 
 

 

090501 2 3,942 390 9.9 CHER NO YES 
 

 

090501 1 1,968 53 2.7 CHER NO NO 
 

 

090602 2 1,955 257 13.1 CHER NO YES 
 

 

130202 3 2,082 19 0.9 FORS NO NO 
 

 

130205 3 533 36 6.8 FORS NO YES 
 

 

130301 2 3,161 799 25.3 FORS YES YES 
 

 

130301 1 1,652 262 15.9 FORS NO YES 
 

 

130303 2 1,404 66 4.7 FORS NO NO 
 

 

130403 3 2,408 33 1.4 FORS NO NO 
 

 

130403 4 2,099 224 10.7 FORS NO YES 
 

 

130409 2 1,407 290 20.6 FORS YES YES 
 

 

130506 2 2,125 247 11.6 FORS NO YES 
 

 

130506 1 877 0 0.0 FORS NO NO 
 

 

TOTAL 
 

31,483 3,352 10.6 
 

2 of 15 9 of 15 
60.0 

(9 of 15 
BGs) 

Needs 
Improvement 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.3  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternative 3B 

  

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

090502 4 1,686 51 3.0 CHER NO NO 
 

 

090502 1 1,968 53 2.7 CHER NO NO 
 

 

090502 3 3,384 952 28.1 CHER YES YES 
 

 

090502 2 1,512 80 5.3 CHER NO NO 
 

 

090601 2 3,332 482 14.5 CHER NO YES 
 

 

090602 1 5,404 441 8.2 CHER NO NO 
 

 

130302 1 1,047 119 11.4 FORS NO YES 
 

 

130302 2 1,844 0 0.0 FORS NO NO 
 

 

130305 1 927 0 0.0 FORS NO NO 
 

 

130306 1 2,442 114 4.7 FORS NO NO 
 

 

130307 2 2,083 172 8.3 FORS NO YES 
 

 

130404 1 1,893 166 8.8 FORS NO YES 
 

 

130404 2 2,430 97 4.0 FORS NO NO 
 

 

130406 2 1,643 95 5.8 FORS NO NO 
 

 

130406 3 1,384 71 5.1 FORS NO NO 
 

 

130510 3 1,911 28 1.5 FORS NO NO 
 

 

TOTAL  34,890 2,921 8.4  1 of 16 5 of 16 
31.3 

(5 of 16 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.4  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternative 4A 

 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

090602 1 5,404 441 8.2 CHER NO NO   

090602 2 1,855 257 13.9 CHER NO YES   

TOTAL  7,259 698 9.6  0/2 1/2 
50.0  

(1 of 2 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

Table 19.5  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternatives 4B (1,2,3,4) 

 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

090501 2 3,942 390 9.9 CHER NO YES   

090502 2 1,512 80 5.3 CHER NO NO   

090602 2 1,855 257 13.9 CHER NO YES   

090602 1 5,404 441 8.2 CHER NO NO   

TOTAL  12,713 1,168 9.2  0/4 2/4 
50.0  

(2 of 4 
BGs) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.6  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternatives 4C (1,2,3,4)    

 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

090501 2 3,942 390 9.9 CHER NO YES   

090502 2 1,512 80 5.3 CHER NO NO   

090602 2 1,855 257 13.9 CHER NO YES   

090602 1 5,404 441 8.2 CHER NO NO   

TOTAL  12,713 1,168 9.2  0/4 2/4 
50.0  

(2 of 4 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

Table 19.7  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternatives 4D (1, 2) 

 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

090501 2 3,942 390 9.9 CHER NO YES   

090501 1 1,968 53 2.7 CHER NO NO   

090502 1 6,264 144 2.3 CHER NO NO   

090502 3 3,384 952 28.1 CHER YES NO   

TOTAL  15,558 1,539 9.9  0/4 1/4 
25.0 

(1 of 4 
BG) 

Exceeds 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.8  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternatives 4D (3, 4) 

 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

090501 2 3,942 390 9.9 CHER NO YES   

090501 1 1,968 53 2.7 CHER NO NO   

090502 1 6,264 144 2.3 CHER NO NO   

090502 3 3,384 952 28.1 CHER YES NO   

090502 4 1,686 51 3.0 CHER NO NO   

TOTAL  17,244 1,590 9.2  1/5 1/5 
20.0 

(1 of 5 
BG) 

Exceeds 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

Table 19.9  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternative 4E-1 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

90501 1 1968 53 2.7 CHER NO NO   

90502 3 3384 952 28.1 CHER YES YES   

130301 1 1652 262 15.9 FORS NO YES   

130303 1 1502 27 1.8 FORS NO NO   

130305 1 927 0 0.0 FORS NO NO   

130307 1 1373 137 10.0 FORS NO YES   

TOTAL  10806 1431 13.2  1/6 3/6 
50.0 

(3 of 6 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.10  Potential Impacts to Environmental Justice (Low-Income) 
Populations Conceptual Alternative 4E-2 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

90501 1 1,968 53 2.7 CHER NO NO   

90502 3 3,384 952 28.1 CHER YES YES   

130301 1 1,652 262 15.9 FORS NO YES   

130303 1 1,502 27 1.8 FORS NO NO   

130305 1 927 0 0.0 FORS NO NO   

130305 3 1,046 58 5.5 FORS NO NO   

130307 1 1,373 137 10.0 FORS NO YES   

TOTAL  11,852 1,489 12.6  1/7 3/7 
42.9 

(3 of 7 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

Table 19.11  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternatives 4E (3,4) 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

90501 1 1,968 53 2.7 CHER NO NO   

90502 3 3,384 952 28.1 CHER YES YES   

130301 1 1,652 262 15.9 FORS NO YES   

130305 1 927 0 0.0 FORS NO NO   

130305 3 1,046 58 5.5 FORS NO NO   

130307 1 1,373 137 10.0 FORS NO YES   

TO
TAL 

 10,350 1,462 14.1  1/6 3/6 
50.0 

(3 of 6 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.12  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternative 4F-1 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

130301 1 1,652 262 15.9 FORS NO YES   

130307 1 1,373 137 10.0 FORS NO YES   

130403 1 1,076 186 17.3 FORS NO YES   

130403 2 1,339 2 0.1 FORS NO NO   

130405 2 2,097 139 6.6 FORS NO NO   

130408 2 1,313 248 18.9 FORS YES YES   

130409 1 878 314 35.8 FORS YES YES   

130506 1 877 0 0.0 FORS NO NO   

130509 1 2,221 194 8.7 FORS NO YES   

TOTAL  12,826 1,482 11.6  2/9 6/9 
66.7 

(6 of 9 
BG) 

Needs 
Improvement 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
  



SR 20 Improvements from Canton to Cumming   
    
 
 

 88 PI Nos: 0002862, 0003681, 0003682 
  
  

Table 19.13  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternative 4F-2 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

130301 1 1,652 262 15.9 FORS NO YES   

130307 1 1,373 137 10.0 FORS NO YES   

130403 1 1,076 186 17.3 FORS NO YES   

130403 2 1,339 2 0.1 FORS NO NO   

130405 2 2,097 139 6.6 FORS NO NO   

130408 1 2,594 662 25.5 FORS YES YES   

130408 2 1,313 248 18.9 FORS YES YES   

130409 1 878 314 35.8 FORS YES YES   

130410 2 982 143 14.6 FORS NO YES   

130506 1 877 0 0.0 FORS NO NO   

130509 2 1,692 64 3.8 FORS NO NO   

TOTAL  15,873 2,157 13.6  3/11 7/11 
63.6 

(7 of 11 
BG) 

Needs 
Improvement 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.14  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternative 4F-3 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

130301 1 1,652 262 15.9 FORS NO YES   

130307 1 1,373 137 10.0 FORS NO YES   

130403 1 1,076 186 17.3 FORS NO YES   

130403 2 1,339 2 0.1 FORS NO NO   

130405 2 2,097 139 6.6 FORS NO NO   

130406 3 1,384 71 5.1 FORS NO NO   

130408 1 2,594 662 25.5 FORS YES YES   

130408 2 1,313 248 18.9 FORS YES YES   

130410 2 982 143 14.6 FORS NO YES   

130410 1 681 163 23.9 FORS YES YES   

130509 2 1,692 64 3.8 FORS NO NO   

130510 3 1,911 28 1.5 FORS NO NO   

TOTAL  18,094 2,105 11.6  3/12 7/12 
58.3 

(7 of 12 
BG) 

Needs 
Improvement 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.15  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternative 4F (4,5) 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

130301 1 1,652 262 15.9 FORS NO YES   

130307 1 1,373 137 10.0 FORS NO YES   

130403 1 1,076 186 17.3 FORS NO YES   

130403 2 1,339 2 0.1 FORS NO NO   

130405 2 2,097 139 6.6 FORS NO NO   

130406 3 1,384 71 5.1 FORS NO NO   

130408 1 2,594 662 25.5 FORS YES YES   

130408 2 1,313 248 18.9 FORS YES YES   

130410 2 982 143 14.6 FORS NO YES   

130410 1 681 163 23.9 FORS YES YES   

130509 1 2,221 194 8.7 FORS NO YES   

130510 3 1,911 28 1.5 FORS NO NO   

TOTAL  18,094 2,105 11.6  3/12 8/12 
66.7 

(8 of 12 
BG) 

Needs 
Improvement 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.16  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternative 4F6 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

130301 1 1,652 262 15.9 FORS NO YES   

130307 1 1,373 137 10.0 FORS NO YES   

130404 1 1,893 166 8.8 FORS NO YES   

130405 1 1,640 0 0.0 FORS NO NO   

130405 2 2,097 139 6.6 FORS NO NO   

130406 3 1,384 71 5.1 FORS NO NO   

130408 1 2,594 662 25.5 FORS YES YES   

130410 2 982 143 14.6 FORS NO YES   

130410 1 681 163 23.9 FORS YES YES   

130509 1 2,221 194 8.7 FORS NO YES   

130510 3 1,911 28 1.5 FORS NO NO   

TOTAL  18,428 1,965 10.7  2/11 7/11 
63.6 

(7 of 11 
BG) 

Needs 
Improvement 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.17  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternative 5A 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

090501 2 3,942 390 9.9 CHER NO YES   

090501 1 1,968 53 2.7 CHER NO NO   

090502 1 6,264 144 2.3 CHER NO NO   

090502 2 1,512 80 5.3 CHER NO NO   

090602 2 1,855 257 13.9 CHER NO YES   

090602 1 5,404 441 8.2 CHER NO NO   

130201 1 1,364 46 3.4 FORS NO NO   

130201 3 1,146 58 5.1 FORS NO NO   

130201 2 1,317 18 1.4 FORS NO NO   

130202 1 1,033 0 0.0 FORS NO NO   

130202 3 2,082 19 0.9 FORS NO NO   

130202 2 585 15 2.6 FORS NO NO   

130203 1 3,073 51 1.7 FORS NO NO   

130203 2 1,929 107 5.5 FORS NO NO   

130205 3 533 36 6.8 FORS NO YES   

130205 1 980 15 1.5 FORS NO NO   

130205 2 370 32 8.6 FORS NO YES   

TOTAL  35,357 1,762 5.0  0/17 4/17 
23.5 

(4 of 17 
BG) 

Exceeds 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.18  Potential Impacts to Environmental Justice (Low-Income) Populations 
Conceptual Alternative 5B 

CT
1 

BG
2 

Population
3 

Low-Income 
County

3
 

Higher 
than 
GA? 

Higher 
than 

County? 

Study 
Corridor 

(%) 

Qualitative 
Rating # % 

090501 2 3,942 390 9.9 CHER NO YES   

090501 1 1,968 53 2.7 CHER NO NO   

090502 4 1,686 51 3.0 CHER NO NO   

090502 1 6,264 144 2.3 CHER NO NO   

090502 3 3,384 952 28.1 CHER YES YES   

090502 2 1,512 80 5.3 CHER NO NO   

090602 2 1,855 257 13.9 CHER NO YES   

090602 1 5,404 441 8.2 CHER NO NO   

130301 1 1,652 262 15.9 FORS NO YES   

130303 1 1,502 27 1.8 FORS NO NO   

130305 1 927 0 0.0 FORS NO NO   

130305 3 1,046 58 5.5 FORS NO NO   

130307 1 1,373 137 10.0 FORS NO YES   

130403 1 1,076 186 17.3 FORS NO YES   

130405 2 2,097 139 6.6 FORS NO NO   

TOTAL  35,688 3,177 8.9  1/15 6/15 
40.0 

(6 of 15 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – Total population for whom low income was established 

4
 – CHER = Cherokee, FORS = Forsyth 

Source: U.S. Census Bureau’s American Community Survey 5-year Estimates for 2008-1012 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

Minority 

The reference populations of the state of GA, Cherokee County, and Forsyth County 
with minority populations of 44.1 percent, 19.7 percent, and 18.7 percent, respectively, 
were used to compare the census tracts and block groups to the relatively greater or 
lesser population identified as low-income.  The following tables provide the following 
data for each conceptual alternative: 
 

1) identify the census tract and block group data for each conceptual alternative,  
2) provide total population for whom low-income was established, 
3) identify the county 
4) establish whether the census tract and block group data populations are greater 

than the respective county and state percentages; 
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5) provide a percent of the study corridor that travels through census tracts and 
block groups having low-income populations greater than the respective county 
average, and 

6) provide the overall qualitative rating based on the breaks of the data outlined 
above. 

 

The potential for minority populations was evaluated using U.S. Census data for the 
2012 American Community Survey 5-year estimates (2008-2012).  Conceptual 
alternatives were assessed at the block group level.  Each block group was evaluated as 
to whether the minority population was higher than the respective county minority 
population.  Then, for each conceptual alternative, the total number of block groups with 
minority populations greater than the county that were intersected by each alternative 
was calculated as a percentage of the total number of block groups through which a 
conceptual alternative passed. This percentage is provided in the tables below and 
allows for conceptual alternatives to be compared based on what portion of the 
alternative passes through block groups having minority populations greater than the 
average for the county. 
 
The following figures provide the dataset of potential environmental justice impacts, which 
were calculated using census data and GIS.   
 

Figure 19.3  Potential Quantitative/Qualitative Impacts to Environmental Justice 

(Minority) Populations (Corridor Alternatives) 

 
Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Figure 19.4  Potential Quantitative/Qualitative Impacts to Environmental Justice 

(Minority) Populations (Conceptual Alternative Links [4A-4F])  

 
Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles.
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Table 19.19  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternative 2 

 

CT
1 BG

2 
County

3 
Total 
Pop

 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic %: 
Higher GA? 

Hispanic
%: Higher 
County? 

Study 
Area 
(%): 

Higher 
County

? 

Qualitative 
Rating 

090501 2 CHER 3,969 3,777 90 15 5 3 38 41 171 4.3% 3,654 315 7.9% NO NO NO NO   

090501 1 CHER 1,908 1,844 20 7 2 1 11 23 41 2.1% 1,817 91 4.8% NO NO NO NO   

090502 4 CHER 1,391 1,339 21 3 8 0 6 14 41 2.9% 1,308 83 6.0% NO NO NO NO   

090502 1 CHER 6,650 6,095 310 98 19 1 26 101 249 3.7% 5,907 743 11.2% NO NO NO NO   

090502 3 CHER 2,355 2,191 47 35 4 3 44 31 120 5.1% 2,122 233 9.9% NO NO NO NO   

090502 2 CHER 1,669 1,575 32 31 1 0 13 17 49 2.9% 1,538 131 7.8% NO NO NO NO   

090602 2 CHER 1,951 1,611 73 14 12 5 188 48 372 19.1% 1,450 501 25.7% NO YES YES YES   

090602 1 CHER 5,056 4,333 246 50 17 2 294 114 661 13.1% 4,031 1,025 20.3% NO YES YES YES   

130301 1 FORS 1,893 1,733 36 44 2 0 60 18 129 6.8% 1,662 231 12.2% NO NO NO NO   

130303 1 FORS 2,295 2,128 28 10 20 0 70 39 190 8.3% 2,023 272 11.9% NO NO NO NO   

130305 1 FORS 1,143 1,075 11 11 7 0 25 14 60 5.2% 1,046 97 8.5% NO NO NO NO   

130305 3 FORS 1,240 1,101 49 45 6 0 14 25 49 4.0% 1,063 177 14.3% NO NO NO NO   

130307 1 FORS 2,070 1,811 60 85 5 0 76 33 240 11.6% 1,662 408 19.7% NO NO YES YES   

130403 1 FORS 1,097 938 16 5 6 0 122 10 161 14.7% 906 191 17.4% NO NO YES YES   

130403 2 FORS 1,444 1,313 8 11 20 1 75 16 129 8.9% 1,283 161 11.1% NO NO YES NO   

130405 2 FORS 1,986 1,619 32 23 6 0 279 27 426 21.5% 1,480 506 25.5% NO YES YES YES   

130406 3 FORS 1,476 1,017 100 157 8 0 158 36 408 27.6% 797 679 46.0% YES YES YES YES   

130408 2 FORS 1,262 912 8 13 2 0 306 21 466 36.9% 765 497 39.4% NO YES YES YES   

130408 1 FORS 2,346 1,898 38 36 8 1 328 37 544 23.2% 1,720 626 26.7% NO YES YES YES   

130410 2 FORS 1,785 1,413 112 36 20 0 165 39 498 27.9% 1,106 679 38.0% NO YES YES YES   

130410 1 FORS 615 448 39 43 2 0 71 12 122 19.8% 403 212 34.5% NO YES YES YES   

130509 1 FORS 1,742 1,608 17 11 13 0 66 27 192 11.0% 1,495 247 14.2% NO NO YES YES   

130510 3 FORS 1,646 1,461 13 10 1 0 136 25 296 18.0% 1,321 325 19.7% NO NO YES YES   

TOTAL 
  

48,989 43,240 1,406 793 194 17 2,571 768 5,614 11.5% 40,559 8,430 17.2% 1/23 8/23 13/23 12/23 
34.8 

(8 of 23 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – CHER = Cherokee, FORS = Forsyth 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.20  Potential Impacts to Environmental Justice (Minority) Populations -  Conceptual Alternative 3A   

CT
1 BG

2 
County

3 
Total 
Pop

 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two or 
More 

Hispanic Hisp.% 
White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County? 

Hispanic%
: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Study 
Area 
(%): 

Higher 
County? 

Qualitativ
e Rating 

090400 2 CHER 4,593 3,389 403 31 68 5 583 114 1,035 22.5% 3,011 1,582 34.4% NO YES YES YES   

090400 1 CHER 1,135 1,074 16 3 7 0 15 20 99 8.7% 1,002 133 11.7% NO NO NO NO   

090501 2 CHER 3,969 3,777 90 15 5 3 38 41 171 4.3% 3,654 315 7.9% NO NO NO NO   

090501 1 CHER 1,908 1,844 20 7 2 1 11 23 41 2.1% 1,817 91 4.8% NO NO NO NO   

090602 2 CHER 1,951 1,611 73 14 12 5 188 48 372 19.1% 1,450 501 25.7% NO YES YES YES   

130202 3 FORS 1,752 1,648 33 24 6 0 9 32 85 4.9% 1,576 176 10.0% NO NO NO NO   

130205 3 FORS 698 554 6 0 3 0 115 20 182 26.1% 501 197 28.2% NO YES YES YES   

130301 2 FORS 2,857 2,685 14 27 3 1 87 40 202 7.1% 2,584 273 9.6% NO NO NO NO   

130301 1 FORS 1,893 1,733 36 44 2 0 60 18 129 6.8% 1,662 231 12.2% NO NO NO NO   

130303 2 FORS 1,141 1,063 16 9 5 0 36 12 72 6.3% 1,028 113 9.9% NO NO NO NO   

130403 3 FORS 1,298 1,054 129 43 2 5 50 15 134 10.3% 974 324 25.0% NO YES YES YES   

130403 4 FORS 1,827 1,694 1 19 10 0 78 25 174 9.5% 1,620 207 11.3% NO NO YES YES   

130409 2 FORS 1,725 1,365 40 17 3 0 260 40 392 22.7% 1,262 463 26.8% NO YES YES YES   

130506 2 FORS 2,180 2,012 32 37 1 1 85 12 170 7.8% 1,933 247 11.3% NO NO NO NO   

130506 1 FORS 986 953 6 8 3 0 8 8 56 5.7% 905 81 8.2% NO NO NO NO   

TOTAL 
  

29,913 26,456 915 298 132 21 1,623 468 3,314 11.1% 24,979 4,934 16.5% 0/15 5/15 6/15 6/15 
33.3 

(5 of 15 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – CHER = Cherokee, FORS = Forsyth 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.21  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternative 3B 

CT
1 

BG
2 County

3 
Total 
Pop

 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic%
: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Study 
Area 
(%): 

Higher 
County

? 

Qualitativ
e Rating 

090502 4 CHER 1,391 1,339 21 3 8 0 6 14 41 2.9% 1,308 83 6.0% NO NO NO NO   

090502 1 CHER 6,650 6,095 310 98 19 1 26 101 249 3.7% 5,907 743 11.2% NO NO NO NO   

090502 3 CHER 2,355 2,191 47 35 4 3 44 31 120 5.1% 2,122 233 9.9% NO NO NO NO   

090502 2 CHER 1,669 1,575 32 31 1 0 13 17 49 2.9% 1,538 131 7.8% NO NO NO NO   

090601 2 CHER 4,080 3,523 226 16 27 1 202 85 525 12.9% 3,228 852 20.9% NO YES YES YES   

090602 1 CHER 5,056 4,333 246 50 17 2 294 114 661 13.1% 4,031 1,025 20.3% NO YES YES YES   

130302 1 FORS 1,362 1,271 14 36 4 0 21 16 56 4.1% 1,236 126 9.3% NO NO NO NO   

130302 2 FORS 1,415 1,309 14 53 2 6 12 19 67 4.7% 1,261 154 10.9% NO NO NO NO   

130305 1 FORS 1,143 1,075 11 11 7 0 25 14 60 5.2% 1,046 97 8.5% NO NO NO NO   

130306 1 FORS 2,277 2,180 21 29 3 2 23 19 77 3.4% 2,129 148 6.5% NO NO NO NO   

130307 2 FORS 1,217 1,054 14 68 3 0 58 20 141 11.6% 975 242 19.9% NO YES YES YES   

130404 1 FORS 1,867 1,637 46 81 2 0 62 39 154 8.2% 1,550 317 17.0% NO NO NO NO   

130404 2 FORS 2,046 1,527 74 375 4 0 26 40 151 7.4% 1,405 641 31.3% NO YES NO NO   

130406 2 FORS 1,476 1,017 100 157 8 0 158 36 408 27.6% 797 679 46.0% YES YES YES YES   

130406 3 FORS 1,911 1,528 76 146 1 0 108 52 244 12.8% 1,401 510 26.7% NO YES YES YES   

130510 3 FORS 1,646 1,461 13 10 1 0 136 25 296 18.0% 1,321 325 19.7% NO NO YES YES   

TOTAL 
  

37,561 33,115 1,265 1,199 111 15 1,214 642 3,299 8.8% 31,255 6,306 16.8% 1/16 6/16 6/16 6/16 
37.5 

(6 of 16 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – CHER = Cherokee, FORS = Forsyth 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

Table 19.22  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternative 4A 

 

CT
1 

BG
2 

County
3 Total 

Pop
 White Black Asian AIAN 

Pacific 
Islander 

Other 
Two 
or 

More 
Hispanic Hisp.% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County? 

Hispanic%: 
Higher 
GA? 

Hispanic%: 
Higher 

County? 

Study 
Area 
(%): 

Higher 
County? 

Qualitative 
Rating 

090602 1 CHER 5,056 4,333 246 50 17 2 294 114 661 13.1% 4,031 1,025 20.3% NO YES YES YES   

090602 2 CHER 1,951 1,611 73 14 12 5 188 48 372 19.1% 1,450 501 25.7% NO YES YES YES   

TOTAL 
  

7,007 5,944 319 64 29 7 482 162 1,033 14.7% 5,481 1,526 21.8% 0/2 2/2 2/2 2/2 
100.0 
(2 of 2 
BG) 

Needs 
Improvement 

1
 – Census Tract 

2
 – Block Group 

3
 – CHER = Cherokee 
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Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

 
 
 

Table 19.23  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternatives 4B (1,2,3,4) 

CT
1 BG

2 
County

3 
Total 
Pop

 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic%
: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Study 
Area 
(%): 

Higher 
County

? 

Qualitativ
e Rating 

090501 2 CHER 3,969 3,777 90 15 5 3 38 41 171 4.3% 3,654 315 7.9% NO NO NO NO   

090502 2 CHER 1,669 1,575 32 31 1 0 13 17 49 2.9% 1,538 131 7.8% NO NO NO NO   

090602 2 CHER 1,951 1,611 73 14 12 5 188 48 372 19.1% 1,450 501 25.7% NO YES YES YES   

090602 1 CHER 5,056 4,333 246 50 17 2 294 114 661 13.1% 4,031 1,025 20.3% NO YES YES YES   

TOTAL 
  

12,645 11,296 441 110 35 10 533 220 1,253 9.9% 10,673 1,972 15.6% 0/4 2/4 2/4 2/4 
50.0 

(2 of 4 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – CHER = Cherokee 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

Table 19.24  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternatives 4C (1,2,3,4)   

CT
1 BG

2 
County

3 
Total 
Pop

 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic 
%: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Study 
Area 
(%): 

Higher 
County

? 

Qualitativ
e Rating 

090501 2 CHER 3,969 3,777 90 15 5 3 38 41 171 4.3% 3,654 315 7.9% NO NO NO NO   

090502 1 CHER 6,650 6,095 310 98 19 1 26 101 249 3.7% 5,907 743 11.2% NO NO NO NO   

090502 2 CHER 1,669 1,575 32 31 1 0 13 17 49 2.9% 1,538 131 7.8% NO NO NO NO   

TOTAL 
  

12,288 11,447 432 144 25 4 77 159 469 3.8% 11,099 1,189 9.7% 0/3 0/3 0/3 0/3 0.0% Exceeds 
1
 – Census Tract 

2
 – Block Group 

3
 – CHER = Cherokee 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.25  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternatives 4D (1, 2)   

CT
1 BG

2 
County

3 
Total 
Pop

 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic%
: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Study 
Area 
(%): 

Higher 
County

? 

Qualitativ
e Rating 

090501 2 CHER 3,969 3,777 90 15 5 3 38 41 171 4.3% 3,654 315 7.9% NO NO NO NO   

090501 1 CHER 1,908 1,844 20 7 2 1 11 23 41 2.1% 1,817 91 4.8% NO NO NO NO   

090502 1 CHER 6,650 6,095 310 98 19 1 26 101 249 3.7% 5,907 743 11.2% NO NO NO NO   

090502 3 CHER 2,355 2,191 47 35 4 3 44 31 120 5.1% 2,122 233 9.9% NO NO NO NO   

TOTAL 
  

14,882 13,907 467 155 30 8 119 196 581 3.9% 13,500 1,382 9.3% 0/4 0/4 0/4 0/4 
0 

(0 of 4 
BG) 

Exceeds 

1
 – Census Tract 

2
 – Block Group 

3
 – CHER = Cherokee 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
 

 

Table 19.26  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternatives 4D (3, 4)  

 

CT
1 BG

2 
County

3 
Total 
Pop

 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic%
: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Study 
Area 
(%): 

Higher 
County

? 

Qualitativ
e Rating 

090501 2 CHER 3,969 3,777 90 15 5 3 38 41 171 4.3% 3,654 315 7.9% NO NO NO NO   

090501 1 CHER 1,908 1,844 20 7 2 1 11 23 41 2.1% 1,817 91 4.8% NO NO NO NO   

090502 1 CHER 6,650 6,095 310 98 19 1 26 101 249 3.7% 5,907 743 11.2% NO NO NO NO   

090502 3 CHER 2,355 2,191 47 35 4 3 44 31 120 5.1% 2,122 233 9.9% NO NO NO NO   

090502 4 CHER 1,391 1,339 21 3 8 0 6 14 41 2.9% 1,308 83 6.0% NO NO NO NO   

TOTAL 
  

16,273 15,246 488 158 38 8 125 210 622 3.8% 14,808 1,465 9.0% 0/5 0/5 0/5 0/5 
0 

(0 of 5 
BG) 

Exceeds 

1
 – Census Tract 

2
 – Block Group 

3
 – CHER = Cherokee 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

  



SR 20 Improvements from Canton to Cumming   
    

 
 

 101  PI Nos: 0002862, 0003681, 0003682 
  
  

Table 19.27  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternative 4E-1 

CT
1 BG

2 
County

3 
Total 
Pop

 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic%
: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Study 
Area 
(%): 

Higher 
County

? 

Qualitativ
e Rating 

090501 1 CHER 1,908 1,844 20 7 2 1 11 23 41 2.1% 1,817 91 4.8% NO NO NO NO   

090502 3 CHER 2,355 2,191 47 35 4 3 44 31 120 5.1% 2,122 233 9.9% NO NO NO NO   

130301 1 FORS 1,893 1,733 36 44 2 0 60 18 129 6.8% 1,662 231 12.2% NO NO NO NO   

130303 1 FORS 2,295 2,128 28 10 20 0 70 39 190 8.3% 2,023 272 11.9% NO NO NO NO   

130305 1 FORS 1,143 1,075 11 11 7 0 25 14 60 5.2% 1,046 97 8.5% NO NO NO NO   

130307 1 FORS 2,070 1,811 60 85 5 0 76 33 240 11.6% 1,662 408 19.7% NO NO YES YES   

TOTAL 
  

11,664 10,782 202 192 40 4 286 158 780 6.7% 10,332 1,332 11.4% 0/6 0/6 1/6 1/6 
0.0 

(0 of 6 
BG) 

Exceeds 

1
 – Census Tract 

2
 – Block Group 

3
 – CHER = Cherokee, FORS = Forsyth 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
 

 

 

Table 19.28  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternative 4E-2 

CT
1 BG

2 
County

3 
Total 
Pop

 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic%
: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Study 
Area 
(%): 

Higher 
County

? 

Qualitativ
e Rating 

090501 1 CHER 1,908 1,844 20 7 2 1 11 23 41 2.1% 1,817 91 4.8% NO NO NO NO   

090502 3 CHER 2,355 2,191 47 35 4 3 44 31 120 5.1% 2,122 233 9.9% NO NO NO NO   

130301 1 FORS 1,893 1,733 36 44 2 0 60 18 129 6.8% 1,662 231 12.2% NO NO NO NO   

130303 1 FORS 2,295 2,128 28 10 20 0 70 39 190 8.3% 2,023 272 11.9% NO NO NO NO   

130305 1 FORS 1,143 1,075 11 11 7 0 25 14 60 5.2% 1,046 97 8.5% NO NO NO NO   

130305 3 FORS 1,240 1,101 49 45 6 0 14 25 49 4.0% 1,063 177 14.3% NO NO NO NO   

130307 1 FORS 2,070 1,811 60 85 5 0 76 33 240 11.6% 1,662 408 19.7% NO NO YES YES   

TOTAL 
  

12,904 11,883 251 237 46 4 300 183 829 6.4% 11,395 1,509 11.7% 0/7 0/7 1/7 1/7 
0 

(0 of 7 
BG) 

Exceeds 

1
 – Census Tract 

2
 – Block Group 

3
 – CHER = Cherokee, FORS = Forsyth 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.29  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternatives 4E (3,4) 

CT
1 BG

2 
County

3 
Total 
Pop

 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic%
: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Study 
Area 
(%): 

Higher 
County

? 

Qualitativ
e Rating 

090501 1 CHER 1,908 1,844 20 7 2 1 11 23 41 2.1% 1,817 91 4.8% NO NO NO NO   

090502 3 CHER 2,355 2,191 47 35 4 3 44 31 120 5.1% 2,122 233 9.9% NO NO NO NO   

130301 1 FORS 1,893 1,733 36 44 2 0 60 18 129 6.8% 1,662 231 12.2% NO NO NO NO   

130305 1 FORS 1,143 1,075 11 11 7 0 25 14 60 5.2% 1,046 97 8.5% NO NO NO NO   

130305 3 FORS 1,240 1,101 49 45 6 0 14 25 49 4.0% 1,063 177 14.3% NO NO NO NO   

130307 1 FORS 2,070 1,811 60 85 5 0 76 33 240 11.6% 1,662 408 19.7% NO NO YES YES   

TOTAL 
  

10,609 9,755 223 227 26 4 230 144 639 6.0% 9,372 1,237 11.7% 0/6 0/6 1/6 1/6 
0 

(0 of 6 
BG) 

Exceeds 

1
 – Census Tract 

2
 – Block Group 

3
 – CHER = Cherokee, FORS = Forsyth 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

 

Table 19.30  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternative 4F-1 

CT
1 BG

2 
County

3 
Total 
Pop

 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic%
: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Study 
Area 
(%): 

Higher 
County

? 

Qualitativ
e Rating 

130301 1 FORS 1,893 1,733 36 44 2 0 60 18 129 6.8% 1,662 231 12.2% NO NO NO NO   

130307 1 FORS 2,070 1,811 60 85 5 0 76 33 240 11.6% 1,662 408 19.7% NO NO YES YES   

130403 1 FORS 1,097 938 16 5 6 0 122 10 161 14.7% 906 191 17.4% NO NO YES YES   

130403 2 FORS 1,444 1,313 8 11 20 1 75 16 129 8.9% 1,283 161 11.1% NO NO YES NO   

130405 2 FORS 1,986 1,619 32 23 6 0 279 27 426 21.5% 1,480 506 25.5% NO YES YES YES   

130408 2 FORS 1,262 912 8 13 2 0 306 21 466 36.9% 765 497 39.4% NO YES YES YES   

130409 1 FORS 799 653 6 2 0 4 132 2 235 29.4% 553 246 30.8% NO YES YES YES   

130506 1 FORS 986 953 6 8 3 0 8 8 56 5.7% 905 81 8.2% NO NO NO NO   

130509 1 FORS 1,742 1,608 17 11 13 0 66 27 192 11.0% 1,495 247 14.2% NO NO YES YES   

TOTAL 
  

13,279 11,540 189 202 57 5 1,124 162 2,034 15.3% 10,711 2,568 19.3% 0/9 3/9 7/9 6/9 
33.3 

(3 of 9 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – FORS = Forsyth 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.31  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternative 4F-2 

 

CT
1 

BG
2 

County
3 Total 

Pop
 White Black Asian AIAN 

Pacific 
Islander 

Other 
Two 
or 

More 
Hispanic Hisp.% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County? 

Hispanic%: 
Higher 
GA? 

Hispanic%: 
Higher 

County? 

Study 
Area 
(%): 

Higher 
County? 

Qualitative 
Rating 

130301 1 FORS 1,893 1,733 36 44 2 0 60 18 129 6.8% 1,662 231 12.2% NO NO NO NO   

130307 1 FORS 2,070 1,811 60 85 5 0 76 33 240 11.6% 1,662 408 19.7% NO NO YES YES   

130403 1 FORS 1,097 938 16 5 6 0 122 10 161 14.7% 906 191 17.4% NO NO YES YES   

130403 2 FORS 1,444 1,313 8 11 20 1 75 16 129 8.9% 1,283 161 11.1% NO NO YES NO   

130405 2 FORS 1,986 1,619 32 23 6 0 279 27 426 21.5% 1,480 506 25.5% NO YES YES YES   

130408 1 FORS 2,346 1,898 38 36 8 1 328 37 544 23.2% 1,720 626 26.7% NO YES YES YES   

130408 2 FORS 1,262 912 8 13 2 0 306 21 466 36.9% 765 497 39.4% NO YES YES YES   

130409 1 FORS 799 653 6 2 0 4 132 2 235 29.4% 553 246 30.8% NO YES YES YES   

130410 2 FORS 1,785 1,413 112 36 20 0 165 39 498 27.9% 1,106 679 38.0% NO YES YES YES   

130506 1 FORS 986 953 6 8 3 0 8 8 56 5.7% 905 81 8.2% NO NO NO NO   

130509 2 FORS 1,509 1,337 9 5 12 0 128 18 382 25.3% 1,104 405 26.8% NO YES YES YES   

TOTAL 
  

17,177 14,580 331 268 84 6 1,679 229 3,266 19.0% 13,146 4,031 23.5% 0/11 6/11 9/11 8/11 
54.5 

(6 of 11 
BG) 

Needs 
Improvement 

1
 – Census Tract 

2
 – Block Group 

3
 – FORS = Forsyth 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.32  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternative 4F-3 

 

CT
1 BG

2 
County

3 
Total 
Pop

 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic%
: Higher 

GA? 

Hispanic%
: Higher 
County? 

Study 
Area 
(%): 

Higher 
County

? 

Qualitative 
Rating 

130301 1 FORS 1,893 1,733 36 44 2 0 60 18 129 6.8% 1,662 231 12.2% NO NO NO NO   

130307 1 FORS 2,070 1,811 60 85 5 0 76 33 240 11.6% 1,662 408 19.7% NO NO YES YES   

130403 1 FORS 1,097 938 16 5 6 0 122 10 161 14.7% 906 191 17.4% NO NO YES YES   

130403 2 FORS 1,444 1,313 8 11 20 1 75 16 129 8.9% 1,283 161 11.1% NO NO YES NO   

130405 2 FORS 1,986 1,619 32 23 6 0 279 27 426 21.5% 1,480 506 25.5% NO YES YES YES   

130406 3 FORS 1,476 1,017 100 157 8 0 158 36 408 27.6% 797 679 46.0% YES YES YES YES   

130408 1 FORS 2,346 1,898 38 36 8 1 328 37 544 23.2% 1,720 626 26.7% NO YES YES YES   

130408 2 FORS 1,262 912 8 13 2 0 306 21 466 36.9% 765 497 39.4% NO YES YES YES   

130410 2 FORS 1,785 1,413 112 36 20 0 165 39 498 27.9% 1,106 679 38.0% NO YES YES YES   

130410 1 FORS 615 448 39 43 2 0 71 12 122 19.8% 403 212 34.5% NO YES YES YES   

130509 2 FORS 1,509 1,337 9 5 12 0 128 18 382 25.3% 1,104 405 26.8% NO YES YES YES   

130510 3 FORS 1,646 1,461 13 10 1 0 136 25 296 18.0% 1,321 325 19.7% NO NO YES YES   

TOTAL 
  

19,12
9 

15,90
0 

471 468 92 2 1,904 292 3,801 19.9% 14,209 4,920 25.7% 1/12 7/12 11/12 10/12 
58.3 

(7 of 12 
BG) 

Needs 
Improvemen

t 
1
 – Census Tract 

2
 – Block Group 

3
 – FORS = Forsyth 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.33  Potential Impacts to Environmental Justice (Minority) Populations  - Conceptual Alternative 4F (4,5) 
 

CT
1 

BG
2 

County
3 Total 

Pop
4 White Black Asian AIAN 

Pacific 
Islander 

Other 
Two 
or 

More 
Hispanic Hisp.% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County? 

Hispanic%: 
Higher 
GA? 

Hispanic%: 
Higher 

County? 

Study 
Area (%): 

Higher 
County? 

Qualitative 
Rating 

130301 1 FORS 1,893 1,733 36 44 2 0 60 18 129 6.8% 1,662 231 12.2% NO NO NO NO   

130307 1 FORS 2,070 1,811 60 85 5 0 76 33 240 11.6% 1,662 408 19.7% NO NO YES YES   

130403 1 FORS 1,097 938 16 5 6 0 122 10 161 14.7% 906 191 17.4% NO NO YES YES   

130403 2 FORS 1,444 1,313 8 11 20 1 75 16 129 8.9% 1,283 161 11.1% NO NO YES NO   

130405 2 FORS 1,986 1,619 32 23 6 0 279 27 426 21.5% 1,480 506 25.5% NO YES YES YES   

130406 3 FORS 1,476 1,017 100 157 8 0 158 36 408 27.6% 797 679 46.0% YES YES YES YES   

130408 1 FORS 2,346 1,898 38 36 8 1 328 37 544 23.2% 1,720 626 26.7% NO YES YES YES   

130408 2 FORS 1,262 912 8 13 2 0 306 21 466 36.9% 765 497 39.4% NO YES YES YES   

130410 2 FORS 1,785 1,413 112 36 20 0 165 39 498 27.9% 1,106 679 38.0% NO YES YES YES   

130410 1 FORS 615 448 39 43 2 0 71 12 122 19.8% 403 212 34.5% NO YES YES YES   

130509 1 FORS 1,742 1,608 17 11 13 0 66 27 192 11.0% 1,495 247 14.2% NO NO YES YES   

130510 3 FORS 1,646 1,461 13 10 1 0 136 25 296 18.0% 1,321 325 19.7% NO NO YES YES   

TOTAL 
  

19,362 16,171 479 474 93 2 1,842 301 3,611 18.6% 14,600 4,762 24.6% 1/12 6/12 11/12 10/12 
50 

(6 of 12 
BG) 

Meets 

1
 – Census Tract 

2
 – Block Group 

3
 – FORS = Forsyth 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.34  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternative 4F-6 
 

CT
1 BG

2 
County

3 
Total 
Pop

4 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic%
: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Higher 
than 

Study
? 

Qualitativ
e Rating 

130301 1 FORS 1,893 1,733 36 44 2 0 60 18 129 6.8% 1,662 231 12.2% NO NO NO NO   

130307 1 FORS 2,070 1,811 60 85 5 0 76 33 240 11.6% 1,662 408 19.7% NO NO YES YES   

130404 1 FORS 1,867 1,637 46 81 2 0 62 39 154 8.2% 1,550 317 17.0% NO NO NO NO   

130405 1 FORS 2,051 1,804 68 78 6 5 26 64 154 7.5% 1,692 
 

0.0% NO NO NO NO   

130405 2 FORS 1,986 1,619 32 23 6 0 279 27 426 21.5% 1,480 506 25.5% NO YES YES YES   

130406 3 FORS 1,476 1,017 100 157 8 0 158 36 408 27.6% 797 679 46.0% YES YES YES YES   

130408 1 FORS 2,346 1,898 38 36 8 1 328 37 544 23.2% 1,720 626 26.7% NO YES YES YES   

130410 2 FORS 1,785 1,413 112 36 20 0 165 39 498 27.9% 1,106 679 38.0% NO YES YES YES   

130410 1 FORS 615 448 39 43 2 0 71 12 122 19.8% 403 212 34.5% NO YES YES YES   

130509 1 FORS 1,742 1,608 17 11 13 0 66 27 192 11.0% 1,495 247 14.2% NO NO YES YES   

130510 3 FORS 1,646 1,461 13 10 1 0 136 25 296 18.0% 1,321 325 19.7% NO NO YES YES   

TOTAL 
  

19,477 16,449 561 604 73 6 1,427 357 3,163 16.2% 14,888 4,230 21.7% 1/11 5/11 8/11 8/11 45.5% Meets 
1
 – Census Tract 

2
 – Block Group 

3
 – FORS = Forsyth 

Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.35  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternative 5A 
 

CT
1 

BG
2 County

3 
Total 
Pop

4 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic%
: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Higher 
than 

Study
? 

Qualitativ
e Rating 

090501 2 CHER 3,969 3,777 90 15 5 3 38 41 171 4.3% 3,654 315 7.9% NO NO NO NO   

090501 1 CHER 1,908 1,844 20 7 2 1 11 23 41 2.1% 1,817 91 4.8% NO NO NO NO   

090502 1 CHER 6,650 6,095 310 98 19 1 26 101 249 3.7% 5,907 743 11.2% NO NO NO NO   

090502 2 CHER 1,669 1,575 32 31 1 0 13 17 49 2.9% 1,538 131 7.8% NO NO NO NO   

090602 2 CHER 1,951 1,611 73 14 12 5 188 48 372 19.1% 1,450 501 25.7% NO YES YES YES   

090602 1 CHER 5,056 4,333 246 50 17 2 294 114 661 13.1% 4,031 1,025 20.3% NO YES YES YES   

130201 1 FORS 1,566 1,471 9 9 1 5 46 25 98 6.3% 1,424 142 9.1% NO NO NO NO   

130201 3 FORS 1,607 1,534 10 24 4 0 10 25 70 4.4% 1,485 122 7.6% NO NO NO NO   

130201 2 FORS 1,552 1,490 31 16 4 0 2 9 53 3.4% 1,440 112 7.2% NO NO NO NO   

130202 1 FORS 1,274 1,215 11 12 5 0 16 15 47 3.7% 1,187 87 6.8% NO NO NO NO   

130202 3 FORS 1,752 1,648 33 24 6 0 9 32 85 4.9% 1,576 176 10.0% NO NO NO NO   

130202 2 FORS 1,143 1,098 2 15 5 3 8 12 47 4.1% 1,064 79 6.9% NO NO NO NO   

130203 1 FORS 2,733 2,580 48 7 5 0 56 37 112 4.1% 2,531 202 7.4% NO NO NO NO   

130203 2 FORS 1,993 1,873 18 4 6 0 58 34 123 6.2% 1,815 178 8.9% NO NO NO NO   

130205 3 FORS 698 554 6 0 3 0 115 20 182 26.1% 501 197 28.2% NO YES YES YES   

130205 1 FORS 969 733 108 43 14 0 53 18 112 11.6% 683 286 29.5% NO YES YES YES   

130205 2 FORS 484 452 1 5 1 0 24 1 41 8.5% 436 48 9.9% NO NO NO NO   

TOTAL 
  

36,974 33,883 1,048 374 110 20 967 572 2,513 6.8% 32,539 4,435 12.0% 0/17 4/17 4/17 4/17 23.5% Exceeds 

1 – Census Tract 
2 – Block Group 
3 – CHER = Cherokee, FORS = Forsyth 
Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 19.36  Potential Impacts to Environmental Justice (Minority) Populations - Conceptual Alternative 5B 

 

CT
1 BG

2 
County

3 
Total 
Pop

4 White Black Asian AIAN 
Pacific 

Islander 
Other 

Two 
or 

More 
Hispanic 

Hisp.
% 

White 
Non-
Hisp. 

Total 
Minority 

Minority 
% 

Higher 
than 
GA? 

Higher 
than 

County
? 

Hispanic%
: Higher 

GA? 

Hispanic%: 
Higher 

County? 

Higher 
than 

Study
? 

Qualitativ
e Rating 

090501 2 CHER 3,969 3,777 90 15 5 3 38 41 171 4.3% 3,654 315 7.9% NO NO NO NO   

090501 1 CHER 1,908 1,844 20 7 2 1 11 23 41 2.1% 1,817 91 4.8% NO NO NO NO   

090502 4 CHER 1,391 1,339 21 3 8 0 6 14 41 2.9% 1,308 83 6.0% NO NO NO NO   

090502 1 CHER 6,650 6,095 310 98 19 1 26 101 249 3.7% 5,907 743 11.2% NO NO NO NO   

090502 3 CHER 2,355 2,191 47 35 4 3 44 31 120 5.1% 2,122 233 9.9% NO NO NO NO   

090502 2 CHER 1,669 1,575 32 31 1 0 13 17 49 2.9% 1,538 131 7.8% NO NO NO NO   

090602 2 CHER 1,951 1,611 73 14 12 5 188 48 372 19.1% 1,450 501 25.7% NO YES YES YES   

090602 1 CHER 5,056 4,333 246 50 17 2 294 114 661 13.1% 4,031 1,025 20.3% NO YES YES YES   

130301 1 FORS 1,893 1,733 36 44 2 0 60 18 129 6.8% 1,662 231 12.2% NO NO NO NO   

130303 1 FORS 2,295 2,128 28 10 20 0 70 39 190 8.3% 2,023 272 11.9% NO NO NO NO   

130305 1 FORS 1,143 1,075 11 11 7 0 25 14 60 5.2% 1,046 97 8.5% NO NO NO NO   

130305 3 FORS 1,240 1,101 49 45 6 0 14 25 49 4.0% 1,063 177 14.3% NO NO NO NO   

130307 1 FORS 2,070 1,811 60 85 5 0 76 33 240 11.6% 1,662 408 19.7% NO NO YES YES   

130403 1 FORS 1,097 938 16 5 6 0 122 10 161 14.7% 906 191 17.4% NO NO YES YES   

130405 2 FORS 1,986 1,619 32 23 6 0 279 27 426 21.5% 1,480 506 25.5% NO YES YES YES   

TOTAL 
  

36,673 33,170 1,071 476 120 15 1,266 555 2,959 8.1% 31,669 5,004 13.6% 0/15 3/15 5/15 5/15 20.0% Exceeds 

1 – Census Tract 
2 – Block Group 
3 – CHER = Cherokee, FORS = Forsyth 
Source: US Census Bureau 2010 Census 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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 FARMLAND 20.0

The following figure and table provides the dataset of potential farmland impacts, which 
were calculated using GIS.  The estimated number of farmlands will serve as a proxy 
until a detailed farmland coordination for each alternative is conducted in accordance 
with GDOT’s Environmental Procedures Manual in the DEIS phase of project 
development. 

Figure 20.1  Potential Quantitative/Qualitative Impacts to Farmland (acres/mile)  - All 
Conceptual Alternatives   

 
Source: GIS County Soil Survey data for Cherokee (2008 data) and Forsyth (2007 data) counties from the U.S. 

Department of Agriculture, Natural Resources Conservation Service of Prime Farmland Soils and Soils of 
Statewide importance and Atlanta Regional Commission’s LandPro 2010 dataset 

*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses 
are conducted, and alternatives are refined, impacts to various resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. 
The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 20.1  Potential Impacts to Farmland 

Conceptual 
Alternative 

Length 
of 

Corridor 
(miles) 

A. 
Potential 

Prime 
Farmland 
Impacts  
(acres) 

 

B.  
Potential 

Prime 
Farmland 
Currently 

Developed  
(acres) 

C.  
Total 

Potential 
Net Prime 
Farmland 
Impacts 
(=A-B, 
where 

applicable) 

D.  
Potential 
Farmland 

of 
Statewide 

Importance 
Impacts  
(acres) 

 

E.  
Potential 
Statewide 
Important 
Farmland 
Currently 

Developed 
(acres)  

F.  
Total 

Potential 
Net 

Statewide 
Important 
Farmland 
Impacts 
(=D-E, 
where 

applicable) 

G.  
Total Area of 

Potential 
Prime  

Farmland 
and 

Farmland of 
Statewide 

Importance 
Impacts in 

miles (=C+F) 

H.  
Potential 

Prime  
Farmland and 
Farmland of 
Statewide 

Importance 
Impacts 

(acres per 
mile) 

 
Qualitative 

Rating 

0 0 0 0 0 0 0 0 0 0 Exceeds 

1 0 0 0 0 0 0 0 0 0 Exceeds 

2 23.16 432.22 332.26 99.96 300.15 191.83 108.32 208.28 8.99 Exceeds 

3A 22.61 241.93 122.65 119.28 356.25 89.02 267.23 386.51 17.09 Meets 

3B 20.73 281.2 82.33 198.87 415.19 121.64 293.55 492.42 23.75 

Needs 
Improvement 

4A 1.64 0 0 0 58.11 30.16 27.95 27.95 17.04 Meets 

4B-1 3.59 21.41 15.83 5.58 42.59 12.7 29.89 35.47 9.88 Exceeds 

4B-2 3.57 29.3 18.95 10.35 39.19 12.7 26.49 36.84 10.32 Exceeds 

4B-3 3.62 31.38 18.21 13.17 48.08 24.94 23.14 36.31 10.03 Exceeds 

4B-4 3.7 17.36 14.69 2.67 44.74 12.1 32.64 35.31 9.54 Exceeds 

4C-1 3.05 41.32 16.03 25.29 47.69 14.45 33.24 58.53 19.19 
Meets 

4C-2 3.1 47.46 23.29 24.17 35.06 13.62 21.44 45.61 14.71 Meets 

4C-3 2.92 54.98 36.27 18.71 23.81 8.82 14.99 33.7 11.54 Exceeds 

4C-4 3.03 37.73 17.25 20.48 40.95 2.85 38.1 58.58 19.33 
Meets 
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Table 20.1  Potential Impacts to Farmland 

Conceptual 
Alternative 

Length 
of 

Corridor 
(miles) 

A. 
Potential 

Prime 
Farmland 
Impacts  
(acres) 

 

B.  
Potential 

Prime 
Farmland 
Currently 

Developed  
(acres) 

C.  
Total 

Potential 
Net Prime 
Farmland 
Impacts 
(=A-B, 
where 

applicable) 

D.  
Potential 
Farmland 

of 
Statewide 

Importance 
Impacts  
(acres) 

 

E.  
Potential 
Statewide 
Important 
Farmland 
Currently 

Developed 
(acres)  

F.  
Total 

Potential 
Net 

Statewide 
Important 
Farmland 
Impacts 
(=D-E, 
where 

applicable) 

G.  
Total Area of 

Potential 
Prime  

Farmland 
and 

Farmland of 
Statewide 

Importance 
Impacts in 

miles (=C+F) 

H.  
Potential 

Prime  
Farmland and 
Farmland of 
Statewide 

Importance 
Impacts 

(acres per 
mile) 

 
Qualitative 

Rating 

4D-1 4.25 40.21 18.12 22.09 71.28 19.08 52.2 74.29 17.48 Meets 

4D-2 4.47 69.03 43.89 25.14 81.56 38.56 43 68.14 15.24 Meets 

4D-3 4.49 106.98 86.71 20.27 67.61 44.73 22.88 43.15 9.61 Exceeds 

4D-4 4.61 85.69 72.49 13.2 83.33 46.65 36.68 49.88 10.82 Exceeds 

4E-1 4.56 152.05 125.29 26.76 64.19 25.43 38.76 65.52 14.37 Meets 

4E-2 4.51 173.22 143.04 30.18 44.87 28.69 16.18 46.36 10.28 Exceeds 

4E-3 4.65 102.55 63.44 39.11 84.11 21.12 62.99 102.1 21.96 

Needs 
Improvement 

4E-4 4.78 78.41 49.05 29.36 100.03 60.48 39.55 68.91 14.42 Meets 

4F-1 6.67 147.55 130.33 17.22 64.13 51.67 12.46 29.68 4.45 Exceeds 

4F-2 6.47 127.66 106.01 21.65 80.02 64.16 15.86 37.51 5.80 Exceeds 

4F-3 7.64 148.93 120.7 28.23 83.38 66.37 17.01 45.24 5.92 Exceeds 

4F-4 7.27 161.12 127.19 33.93 108.39 81.07 27.32 61.25 8.43 Exceeds 

4F-5 7.48 145.45 111.52 33.93 82.29 63.87 18.42 52.35 7.00 Exceeds 

4F-6 6.36 134.86 84.95 49.91 99.16 49.07 50.09 100 15.72 Meets 

5A 24.28 427.13 189.26 237.87 329.77 176.7 153.07 390.94 16.10 Meets 

5B 16.65 340.55 263.48 77.07 225.49 134.15 91.34 168.41 10.11 Exceeds 

Source: GIS County Soil Survey data for Cherokee (2008 data) and Forsyth (2007 data) counties from the U.S. Department of Agriculture, Natural Resources Conservation 
Service of Prime Farmland Soils and Soils of Statewide importance and Atlanta Regional Commission’s LandPro 2010 dataset 
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*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are conducted, and alternatives are refined, impacts 
to various resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 
miles and the longest distance would be 25.43 miles. 
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 DISPLACEMENTS 21.0

Displacements presented in the table below distinguish between total displacements of a 
conceptual alternative and displacements per mile.  Each table is formatted so that the Total 
column indicates both the total displacements and the rate of displacements per mile. It 
should be noted that displacements are not evenly distributed throughout the corridor.  For 
example, in densely populated areas, clusters of displacements may occur.  Therefore, the 
rate per mile does not differentiate between densely or sparsely populated areas. The 
number outside the parentheses represents the total displacements, while inside the rate of 
displacements.  For example, Conceptual Alternative 3A shows 287 (12.7), so that this 
conceptual alternative has 287 total displacements at a rate of 12.7 displacements per mile.  
The figures below provide a summary of both combined displacements and rate of 
displacements per mile. The estimated number of displacements will serve as a proxy until a 
detailed assessment for each alternative is conducted in accordance with GDOT’s 
Environmental Procedures Manual in the DEIS phase of project development. 

In order to aggregate the number of potential displacements, aerial imagery was used to 
identify impacted structures for each alternative. The corridor was flown in 2012 to obtain 
geo-referenced, aerial imagery; however, several of the alternatives fall outside the 
extents of these aerials. Therefore, these aerials were supplemented with 2010 aerials 
that are publicly available from the United States Department of Agriculture and Google 
Maps aerials/street view (where available). Based on comparing active construction sites 
along the corridor, the 2012 aerial imagery and the current Google Maps aerial imagery 
were collected at similar times. 

Cherokee and Forsyth counties provided their latest parcel maps within the study area. 
This data, along with the impacted structures and Google Maps aerials/street view, was 
used to identify displacements. Displacements are different than impacted structures 
because one building does not necessarily constitute one displacement. For example, if 
one parcel has a house with a separate garage, it would be counted as two structures 
but only one displacement. Similarly, a strip mall could have one building but hold 
multiple businesses and was therefore counted as multiple displacements.  

Land use maps were provided by Cherokee and Forsyth counties and were used, along 
with aerials and Google Maps aerials/street view, to identify type of displacement. In the 
case of a discrepancy between sources, professional judgment was used to assign 
displacement type.  The types of displacement identified are residential, commercial, 
industrial, and institutional.   

Residential displacements include residences, such as houses and apartment 
complexes. Each house was considered one displacement. Displacements for 
apartment complexes were estimates based on building height. If a townhome building 
was impacted, only the townhomes the alternative touched were considered 
displacements; it was assumed that the building could be renovated to preserve the 
remaining townhomes. 

Commercial displacements include businesses and agricultural facilities, such as barns 
and chicken coops. The number of businesses in a building was estimated using Google 
Maps street view. Similar to townhome buildings, if a strip mall building was impacted, 
only the businesses the alternative impacted were considered displacements. 
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Industrial displacements include manufacturing facilities, poultry plants, and treatment 
plants.  

Institutional displacements include public facilities such as schools, churches, 
government facilities, and utility sites. Common facilities in neighborhoods (i.e. tennis 
courts, pools, etc.) were also considered institutional displacements. 

The following figure and table provides the dataset of potential displacements, which 
were calculated using aerial photography.   

Figure 21.1  Potential Quantitative and Qualitative Displacements per Mile - All Conceptual 
Alternatives  

 

 
Source: Cherokee and Forsyth counties parcel maps, aerials, and Google Maps imagery 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
***Note: Displacements may occur in clusters within densely populated areas.  
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Figure 21.2  Potential Total Displacements - Corridor Alternatives   

 
Source: Cherokee and Forsyth counties parcel maps, aerials, and Google Maps imagery 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses 

are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. 

The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

 

Figure 21.3  Potential Total Quantitative and Qualitative Displacements - Conceptual 
Alternatives - Links 
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Source: Cherokee and Forsyth counties parcel maps, aerials, and Google Maps imagery 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

 
 

Table 21.1  Potential Displacements 

 

Conceptual 
Alternative 

Length of 
Corridor  
(miles) 

Total 
Displacements 

(per mile) 

Residential Commercial Industrial Institutional Qualitative 

0  0 0 (0) 0 0 0 0  

1  0 0 (0) 0 0 0 0  

2  23.16 979 (42.3) 415 523 6 35  

3A  22.61 287 (12.7) 251 32 0 4  

3B  20.73 825 (39.8) 770 50 0 5  

4A  1.64 63 (38.4) 32 31 0 0  

4B-1  3.59 84 (23.4) 64 19 0 1  

4B-2  3.57 91 (25.5) 71 19 0 1  

4B-3  3.62 119 (32.9) 81 33 0 5  

4B-4 3.70 90 (24.3) 78 9 0 3  

4C-1  3.05 60 (19.7) 52 7 0 1  

4C-2  3.1 76 (24.5) 65 10 0 1  

4C-3  2.92 106 (36.3) 71 32 0 3  

4C-4  3.03 93 (30.8) 85 6 0 2  

4D-1  4.25 72 (16.9) 56 15 0 1  

4D-2  4.47 93 (20.8) 69 22 1 1  

4D-3  4.49 145 (32.3) 76 62 2 5  

4D-4  4.61 100 (21.7) 63 36 0 1  

4E-1  4.56 133 (29.2) 86 40 2 5  

4E-2  4.51 152 (33.7) 82 61 3 6  
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Table 21.1  Potential Displacements 

 

Conceptual 
Alternative 

Length of 
Corridor  
(miles) 

Total 
Displacements 

(per mile) 

Residential Commercial Industrial Institutional Qualitative 

4E-3  4.65 131 (28.2) 117 12 1 1  

4E-4 4.78 124 (25.9) 114 8 1 1  

4F-1  6.67 268 (40.2) 177 73 2 16  

4F-2 6.47 306 (47.3) 137 143 2 24  

4F-3  7.64 454 (59.4) 106 328 3 17  

4F-4  7.27 341 (46.9) 115 204 7 15  

4F-5  7.48 363 (48.5) 184 145 11 23  

4F-6  6.36 261 (41.0) 190 49 15 7  

5A  24.28 567 (23.4) 375 170 3 19  

5B  16.65 566 (34.0) 327 216 5 18  

Source: Cherokee and Forsyth counties parcel maps, aerials, and Google Maps imagery 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

Widening the existing SR 20 would result in 979 total displacements. About 53% of these 
displacements are commercial displacements, as there are many businesses along the 
existing road. This alternative has the largest number of displacements of any alternative and 
was rated as Needs Improvement.  The Northern New Location alternative (3A) 
displacements are mostly residential (~87%). As this alternative has one of the lowest rates 
of displacements (12.7 displacements per mile), it receives a rating of Exceeds.  The 
Southern New Location alternative (3B) has over 2.5 times the displacements of the Northern 
New Location. These displacements are still primarily residential (~93%). About a third of the 
residential displacements come from impacting an apartment complex next I-575. These 
could potentially be avoided by shifting the alignment to the north or south. This alternative 
rates as Meets due to its moderate rate of displacements. 

The Canton link from I-575 to Buffington has an almost equal amount of residential and 
commercial displacements. The majority of commercial displacements are a result of the 
impact to the Canton Marketplace. This alternative rates as Meets due to its moderate rate of 
displacements. 

4B-1 has the least amount of total displacements at 84, while 4B-3 has the most at 119. All 
alignments result in primarily residential displacements, ranging from 87% for 4B-4 to 68% for 
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4B-3. There are no industrial displacements for any of the alternatives and relatively few 
institutional displacements. 4B-1 rates as Exceeds, while the other alternatives rate as Meets.  

4C-1 has the least amount of total displacements at 60, while 4C-3 has the most at 106. All of 
these alternatives result in primarily residential displacements. Compared to the other areas 
along the corridor, the Macedonia alternatives have a relatively low number of displacements. 
4C-1 receives a rating of Exceeds, while 4C-2, 4C-3, and 4C-4 receive a rating of Meets. 

4D-1 has the least amount of total displacements at 72, while 4D-3 nearly doubles that 
amount with the most total displacements at 143. The majority of displacements for 4D-1, 4D-
2, and 4D-4 are residential, while 4D-3 is comprised of a more even spread between 
residential and non-residential displacements. All the Lathemtown alternatives receive a 
rating of Exceeds, except for 4D-3, which receives a rating of Meets. 

4D-4 has the least amount of total displacements at 124, while 4D-3 has the most at 150. 
Compared to the other areas along the corridor, all the alternatives for Ducktown have a 
relatively high number of total displacements. 4D-3 and 4D-4 have a very high percentage of 
residential displacements, while the displacements for 4D-1 and 4D-2 are more evenly 
distributed. All of these alternatives receive a rating of Meets. 

Although 4F-6 has the least amount of total displacements at 261, it also has the most 
residential displacements at 190. 4F-3 has the most total displacements at 451, but the least 
amount of residential displacements at 106. As expected, widening along the existing corridor 
(4F-3) has the most amount of commercial displacements by far. Compared to the other 
areas, the displacements resulting from these alternatives are more evenly distributed 
between residential and non-residential, as they are going through the more developed areas 
of the City of Cumming. 4F-1 and 4F-6 receive a rating of Meets; the rest of the conceptual 
alternatives in Cumming receive a rating of Needs Improvement. 

5A would result in 567 total displacements, with about 66% of those being residential 
displacements.  5B assumes that SR 20 will be widened from I-575 to Bethelview, then 
diverted onto the existing Bethelview Rd (programmed to be constructed in 2014/2015); this 
alternative would result in 566 total displacements. Both of these partial rerouting alternatives 
receive a rating of Meets. 
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 POTENTIAL HISTORIC PROPERTIES/SECTION 4(F) 22.0

22.1 APPROACH 

For the purposes of the screening, identified resources within the analysis area for each 
conceptual alternative corridor, 650 feet for each alternative (700 feet for the new location 
alternatives 3A and 3B), were grouped into two distinct categories: 1) those requiring 
individual evaluation for eligibility for listing in the National Register of Historic Places 
(National Register, NRHP); and 2) those that are already listed on or have been previously 
determined eligible for listing in the National Register.  For the resources requiring individual 
evaluation, properties were identified as constructed in, or prior to 1969 per a previous 
agreement with the GDOT (History Research Design (2012) as referenced in the 
Environmental Methodologies Memo [Dec. 2013]) and to conform with the period of 
significance for certain types of mid-twentieth century domestic architecture established in 
The Ranch House in Georgia: Guidelines for Evaluation. 

After establishing the spatial and temporal parameters of the screening, Cherokee and 
Forsyth County tax assessor’s records were consulted for all properties within each survey 
corridor in order to ascertain each property’s date of construction.  In addition to the tax 
records, the National Park Service’s inventory of National Register-listed properties in 
Cherokee and Forsyth Counties as well as Georgia’s Department of Natural Resources’ 
Natural, Archaeological, and Historical Resources GIS (GNAHRGIS) database were 
consulted to identify any previously surveyed historic resources located along the various 
alignments. The estimated number of potential historic properties and corridor study limits will 
serve as a proxy until a detailed cultural resources assessment is conducted in accordance 
with GDOT’s Environmental Procedures Manual in the DEIS phase of project development. 

22.2 RESULTS 

The following figure and table provides the dataset of potential historic impacts, which were 
calculated using parcels over 45 years or older, National Register of Historic Places-eligible 
resources, and GNAHRGIS.   
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Figure 22.1  Potential Historic Resources Impacts 

 
Source: National Register of Historic Places (NRHP) in Cherokee and Forsyth counties and Georgia’s Natural 

Archaeological, and Historical Resources Geographic Information System (GNAHRGIS) database and Cherokee 
and Forsyth County tax assessor’s records 

*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 
conducted, and alternatives are refined, impacts to various resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 22.1  Potential Impacts to Historic Resources/Section 4(f) 

 

Conceptual 
Alternative 

Length 
of 

Corridor 
(miles) 

Total Number of 
Potential Historic 
Parcels  Impacted 

Total Number of Potential 
Historic Parcels  Impacted 

(per mile) 

Qualitative 
Rating 

0 0 0 0.00 Exceeds 

1 0 0 0.00 Exceeds 

2 23.16 406 17.53 
Needs 

Improvement 

3A 22.61 64 2.83 Meets 

3B 20.73 84 4.05 Meets 

4A 1.64 15 9.15 Meets 

4B-1 3.59 52 
14.48 

Meets 

4B-2 3.57 62 
17.37 

Meets 

4B-3 3.62 74 
20.44 

Meets 

4B-4 3.70 39 
10.54 

Meets 

4C-1 3.05 25 
8.20 

Meets 

4C-2 3.1 48 
15.48 

Meets 

4C-3 2.92 55 
18.84 

Meets 

4C-4 3.03 18 
5.94 

Meets 

4D-1 4.25 41 
9.65 

Meets 

4D-2 4.47 53 
11.86 

Meets 

4D-3 4.49 90 
20.04 

Meets 

4D-4 4.61 63 
13.67 

Meets 

4E-1 4.56 77 
16.89 

Meets 

4E-2 4.51 95 
21.06 

Meets 

4E-3 4.65 31 
6.67 

Meets 

4E-4 4.78 31 
6.49 

Meets 

4F-1 6.67 72 
10.79 

Meets 

4F-2 6.47 101 
15.61 

Meets 

4F-3 7.64 110 
14.40 Needs 

Improvement 
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Table 22.1  Potential Impacts to Historic Resources/Section 4(f) 

 

Conceptual 
Alternative 

Length 
of 

Corridor 
(miles) 

Total Number of 
Potential Historic 
Parcels  Impacted 

Total Number of Potential 
Historic Parcels  Impacted 

(per mile) 

Qualitative 
Rating 

4F-4 7.27 83 
11.42 Needs 

Improvement 

4F-5 7.48 94 
12.57 

Meets 

4F-6 6.36 37 
5.82 

Meets 

5A 24.28 240 
9.88 

Meets 

5B 16.65 314 
18.86 

Meets 

Source: National Register of Historic Places (NRHP) in Cherokee and Forsyth counties and Georgia’s Natural 
Archaeological, and Historical Resources Geographic Information System (GNAHRGIS) database and Cherokee 
and Forsyth County tax assessor’s records 

*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 
conducted, and alternatives are refined, impacts to various resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
 

The detailed results of the screening are as follows:  

Conceptual Alternative 0- No resources were identified since no geographic area would be 
affected by the No Build alternative. 

Conceptual Alternative 1- No specific resources were identified since specific 
intersections/spot improvements were not evaluated; rather the concept was evaluated. 

Conceptual Alternative 2 

 Three (3) National Register listed resources were identified along the SR 369 
survey corridor, all of which were located in Forsyth County.  These properties 
are the Cumming Public School – Cumming High School; the Cumming 
Bandstand; and the Cumming Cemetery.    

 Fifty-three (53) previously surveyed historic resources along the existing SR 20 
survey corridor were identified in the Department of Natural Resources 
GNAHRGIS database.  Fourteen (14) of these properties were identified in 
Cherokee County, while 39 were identified in Forsyth County.   

 Four hundred seven (407) total historic resources along the existing SR 20 
survey corridor were identified in the Cherokee and Forsyth County tax 
assessors’ records.  Two hundred thirty-eight (238) of these properties were 
identified in Cherokee County, while 169 were identified in Forsyth County.  
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Conceptual Alternative 3A 

 One National Register listed property was identified along the Northern New 
Location (Freeway North) survey corridor.  This property is identified as the 
Canton Cotton Mills No. 2 and is located in Cherokee County.   

 Eight (8) previously surveyed historic resources along the Northern New Location 
(Freeway North) survey corridor were identified in the Department of Natural 
Resources GNAHRGIS database.  One (1) of these properties was identified in 
Cherokee County, while seven (7) were identified in Forsyth County.   

 Sixty-four (64) total historic resources along the Northern New Location (Freeway 
North) survey corridor were identified in the Cherokee and Forsyth County tax 
assessors’ records.  Sixteen (16) of these properties were identified in Cherokee 
County, while 48 were identified in Forsyth County.   

 

Conceptual Alternative 3B 

 No National Register listed resources were identified along the Southern New 
Location (Freeway South) survey corridor.   

 Nine (9) previously surveyed historic resources along the Southern New Location 
(Freeway South) survey corridor were identified in the Department of Natural 
Resources GNAHRGIS database.  Three (3) of these properties were identified 
in Cherokee County, while six (6) were identified in Forsyth County.   

 Eighty-four (84) total historic resources along the Southern New Location 
(Freeway South) survey corridor were identified in the Cherokee and Forsyth 
County tax assessors’ records.  Sixty-three (63) of these properties were 
identified in Cherokee County, while 21 were identified in Forsyth County.  

 

Conceptual Alternative 4B-F 

Conceptual Alternatives 4B-1-4  

4B-1  
o Fifty-two (52) total historic resources were identified in the Cherokee 

County tax assessor’s records.  
4B-2  

o Sixty-two (62) total historic resources were identified in the Cherokee 
County tax assessor’s records.  

4B-3  
o Seventy-four (74) total historic resources were identified in the Cherokee 

County tax assessor’s records.  
4B-4  

o Thirty-nine (39) total historic resources were identified in the Cherokee 
County tax assessor’s records.  
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Conceptual Alternatives 4C-1-4  

4C-1  
o Twenty-five (25) total historic resources were identified in the Cherokee 

County tax assessor’s records.  
4C-2  

o Forty-eight (48) total historic resources were identified in the Cherokee 
County tax assessor’s records.  

4C-3  
o Fifty-five (55) total historic resources were identified in the Cherokee 

County tax assessor’s records.  
4C-4  

o Eighteen (18) total historic resources were identified in the Cherokee 
County tax assessor’s records.  

  
Conceptual Alternatives 4D-1-4  

4D-1  
o  Forty-one (41) total historic resources were identified in the Cherokee 

County tax assessor’s records.  
4D-2  

o  Fifty-three (53) total historic resources were identified in the Cherokee 
County tax assessor’s records.  

4D-3  
o  Ninety (90) total historic resources were identified in the Cherokee County 

tax assessor’s records.  
4D-4  

o  Sixty-three (63) total historic resources were identified in the Cherokee 
County tax assessor’s records.  

 
Conceptual Alternatives 4E-1-4  

4E-1  
o  77 total historic resources were identified in the Cherokee and Forsyth County 

tax assessors’ records.  Of these, 21 were identified in Cherokee County and 
56 were identified in Forsyth County.   

4E-2 
o  95 total historic resources were identified in the Cherokee and Forsyth County 

tax assessors’ records.  Of these, 21 were identified in Cherokee County and 
74 were identified in Forsyth County.  

 
4E-3 

o  31 total historic resources were identified in the Cherokee and Forsyth County 
tax assessors’ records.  Of these, 13 were identified in Cherokee County and 
18 were identified in Forsyth County.  

4E-4 
o  31 total historic resources were identified in the Cherokee and Forsyth County 

tax assessors’ records.  Of these, 13 were identified in Cherokee County and 
18 were identified in Forsyth County.  
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Conceptual Alternatives 4F-1-6  

4F-1 
o  Seventy-two (72) total historic resources were identified in the Forsyth County 

tax assessor’s records.  
4F-2 

o  One hundred one (101) total historic resources were identified in the Forsyth 
County tax assessor’s records.  

4F-3 
o  One hundred eleven (111) total historic resources were identified in the 

Forsyth County tax assessor’s records.  
4F-4 

o  Ninety-four (94) total historic resources were identified in the Forsyth County 
tax assessor’s records.  

4F-5 
o  Eighty-four (84) total historic resources were identified in the Forsyth County 

tax assessor’s records.  
4F-6 

o  Thirty-seven (37) total historic resources were identified in the Forsyth County 
tax assessor’s records.  

 
Conceptual Alternative 5A  

 No National Register listed resources were identified along the SR 369 survey 
corridor.   

 Twenty-one (21) previously surveyed historic resources along the SR 369 survey 
corridor were identified in the Department of Natural Resources GNAHRGIS 
database.  Two (2) of these properties were identified in Cherokee County, while 
19 were identified in Forsyth County.   

 Ninety-two (92) total historic resources along the SR 369 survey corridor were 
identified in the Cherokee and Forsyth County tax assessors’ records.  Eighteen 
(18) of these properties were identified in Cherokee County, while 74 were 
identified in Forsyth County.  

 

The resources identified include several examples of single and multi-family housing; mobile 
homes and mobile home parks; commercial, industrial, and institutional structures; 
cemeteries; and agricultural properties.  According to the tax assessors’ records, the majority 
of these properties were constructed between the late-nineteenth and mid-twentieth 
centuries.   

At least two additional historic properties are known to exist along the survey corridors which 
would fall within the APE of multiple conceptual alternatives.  These resources are the Old 
Federal Road and Fort Buffington.  Old Federal Road, a circa 1800s roadway which was built 
through Cherokee territory following eighteenth century trade routes, intersects SR 369 at the 
northwest corner of Forsyth County and would potentially fall within the APE for at least two 
of the proposed alignments: 5A (SR 369) and 3A (Northern New Location).  While other 
segments of Old Federal Road have been determined eligible for listing in the National 
Register, further research and documentation are necessary to determine whether the 
section of Old Federal Road which falls within the APE for this project is eligible for listing in 
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the National Register.  Fort Buffington, an 1830s detention site associated with Cherokee 
removal and the “Trail of Tears”, is reportedly located in the vicinity of the existing SR 20 
corridor; however, the exact location of the former fort is not known.  A historical marker at the 
intersection of Dobson Circle and SR 20, adjacent to Buffington Elementary School, indicates 
that the fort location is south of SR 20 in the vicinity of the marker.  However, research and 
preliminary archaeological survey indicate that the fort may have been located on the east 
side of Harmony Drive, in the vicinity of Harmony Baptist Church, or on the south side of SR 
20 near the intersection with Jay Green Road.  Additional research and archaeological survey 
are necessary to determine the exact location of the Fort Buffington archaeological site and 
whether or not its location is within the APE of any of the conceptual alternatives. 

It should be noted that the potential for additional historic resources exists for each of the 
proposed conceptual alternatives.  During the review of tax assessor data, multiple parcels 
along each alignment were identified in the tax records as having “no building”’; however, 
review of aerial photography in this area indicates that many of these parcels do in fact have 
structures on them.  For example, 171 parcels along the 5A alternative were identified as 
having no structures in the tax assessors’ records; however, structures were visible on at 
least 50 of these parcels on aerial photography.  Therefore, it is highly likely that the actual 
number of potential historic properties for each alignment is much higher than the numbers 
represented by the tax assessors’ records.  A thorough field survey is required to determine 
the exact number of historic properties along each conceptual alternative.  

The National Register eligibility of most of the identified properties is unknown.  Additional 
research and documentation would be required before an adequate assessment of each 
property’s National Register eligibility can be made.   

It should also be noted that all assumptions and observations regarding resource eligibility 
made herein are preliminary and have not been reviewed or approved by the Georgia SHPO.  
As such, they are subject to change. 

National Register eligible or listed properties would be categorized as a Section 4(f) resource. 
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 POTENTIAL ARCHAEOLOGICAL SITES/SECTION 4(F) 23.0

23.1 RESULTS 

A search of GA Archaeological Site File (GASF) and GNAHRGIS was conducted to 
determine NRHP status.  The evaluation revealed a total of 20 previously recorded sites in 
the four SR 20 alternatives. Of this total, two (2) previously recorded sites are within 
Alternative 3A, five (5) are in Alternative 3B, eight (8) are in Alternative 5A, four (4) in 
Alternative 2, and eight (8) are situated in Alternatives 4A, 4B, 4C, 4D, 4E, and 4F. Of the 
20 combined sites within the various alternatives, three have been recommended 
eligible for the NRHP, five (5) are of unknown or unlisted eligibility, and the remaining 12 
have been recommended ineligible for the NRHP. The estimated number of potential 
archaeological sites and corridor study limits will serve as a proxy until a detailed cultural 
resources assessment for each alternative is conducted in accordance with GDOT’s 
Environmental Procedures Manual in the DEIS phase of project development. 

Figure 23.1  Potential Archaeological Resources Impacts 

 
 

Source: Georgia Archaeological Site File (GASF) and NAHRGIS online database 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 23.1  Potential Quantitative and Qualitative Archaeological Impacts –  

All Conceptual Alternatives 

Conceptual 
Alternative 

Length of 
Corridor 
(miles) 

Total Number of 
Potential 

Archaeological 
Impacted 

Total Number of 
Potential 

Archaeological 
Impacted (per mile) 

Qualitative Rating 

0 0 0 0.00 Exceeds 

1 0 0 0.00 Exceeds 

2 23.16 4 
0.17 

Meets 

3A 22.61 2 
0.09 

Needs Improvement 

3B 20.73 5 
0.24 

Meets 

4A 1.64 1 
0.61 

Meets 

4B-1 3.59 0 
0.00 

Exceeds 

4B-2 3.57 0 
0.00 

Exceeds 

4B-3 3.62 0 
0.00 

Exceeds 

4B-4 3.70 0 
0.00 

Exceeds 

4C-1 3.05 1 
0.33 

Meets 

4C-2 3.1 1 
0.32 

Meets 

4C-3 2.92 1 
0.34 

Meets 

4C-4 3.03 0 
0.00 

Exceeds 

4D-1 4.25 3 
0.71 

Meets 

4D-2 4.47 1 
0.22 

Meets 

4D-3 4.49 1 
0.22 

Meets 

4D-4 4.61 2 
0.43 

Meets 

4E-1 4.56 1 
0.22 

Meets 

4E-2 4.51 1 
0.22 

Meets 

4E-3 4.65 0 
0.00 

Exceeds 

4E-4 4.78 1 
0.21 

Needs Improvement 

4F-1 6.67 0 
0.00 

Exceeds 
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Table 23.1  Potential Quantitative and Qualitative Archaeological Impacts –  

All Conceptual Alternatives 

Conceptual 
Alternative 

Length of 
Corridor 
(miles) 

Total Number of 
Potential 

Archaeological 
Impacted 

Total Number of 
Potential 

Archaeological 
Impacted (per mile) 

Qualitative Rating 

4F-2 6.47 0 
0.00 

Exceeds 

4F-3 7.64 0 
0.00 

Exceeds 

4F-4 7.27 0 
0.00 

Exceeds 

4F-5 7.48 0 
0.00 

Exceeds 

4F-6 6.36 1 
0.16 

Meets 

5A 24.28 8 
0.33 

Needs Improvement 

5B 16.65 4 
0.24 

Meets 

Source: Georgia Archaeological Site File (GASF) and NAHRGIS online database 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

 

23.2 DETAILED RESULTS 

For the SR 20 Screen 2, the geographic areas of these routes were evaluated: 3A, a 
Northern Alternative, 2, Existing SR 20, 3B, a Southern Alternative, and 5A, SR 369 
Alternative.  These areas comprise the extents of all the conceptual alternatives. It should 
be noted that these are preliminary findings and detailed analysis may change the number of 
potentially impacted archaeological resources. 
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Table 23.2  Potential Impacts to Archaeological Sites 

Site 

Number 

(Name)  

Site Type  Cultural-Temporal 

Association  

Alternative 

Location (Keyed to 

Figure 23-2)  

NRHP 

Eligibility  

Comments  

9CK9 
(Hickory 
Log Site) 

Village; 
Homestead 

Early Paleoindian 
Period, Folsom 
Phase; Middle 
Woodland Period, 
Cartersville Phase; 
Late Woodland 
Period, Woodstock 
Phase; Middle 
Mississippi Period, 
Wilbanks Phase; 
Historic Period, 
Cherokee Phase 

Northern 
Recommended 
Eligible 

Site has been the 
subject of Phase I 
survey, Phase II 
testing, and Phase 
III data recovery. 
Phase III report is 
currently in 
preparation 

9CK800 
Lithic 
Scatter 

Unspecified 
Precontact Period 

Southern 
Recommended 
Ineligible 

- 

9CK816 
Lithic 
Scatter 

Unspecified 
Precontact Period 

Northern 
Recommended 
Ineligible 

- 

9CK1051 
Lithic 
Scatter 

Unspecified 
Precontact Period 

SR 369 
Recommended 
Ineligible 

- 

9CK1208  
House or 
Structure  

Late Nineteenth 
through Early 
Twentieth Century  

SR 369; Canton-
Buffington, Existing  

Recommended 
Ineligible  

-  

9CK1241  
Lithic 
Scatter  

Unspecified 
Precontact Period  

SR 369; Lathemtown 
Alt. A (North); 
Lathemtown Alt. B 
(North); Lathemtown 
Alt. C (Existing); 
Lathemtown Alt. D 
(South)  

Unknown  

-  

9CK1242  
House or 
Structure  

Middle to Late 
Twentieth Century  

SR 369; Macedonia 
Alt. A (North); 
Macedonia Alt. B 
(North); Macedonia 
Alt. C (Existing)  

Not Listed  

Site form indicates 
this site has been 
destroyed.  

9CK1254  
Lithic 
Scatter  

Unspecified 
Precontact Period  

Lathemtown Alt. A 
(North)  

Recommended 
Ineligible  

-  

9CK1255  
Lithic 
Scatter  

Late Archaic Period; 
Early Woodland 
Period, Middle 
Woodland Period  

Lathemtown Alt. A 
(North)  

Recommended 
Ineligible  

- 

9CK1256  
Artifact 
Scatter  

Historic Period, 
Twentieth Century  

Ducktown Alt. A 
(North); Ducktown 
Alt. B (Existing); 
Lathemtown Alt. B 
(North); Lathemtown 
Alt. D (South)  

Recommended 
Ineligible  

-  

9FO257  
House or 
Structure  

Historic Period, Late 
Nineteenth through 
Early Twentieth 

Southern  
Recommended 
Ineligible  

-  
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Table 23.2  Potential Impacts to Archaeological Sites 

Site 

Number 

(Name)  

Site Type  Cultural-Temporal 

Association  

Alternative 

Location (Keyed to 

Figure 23-2)  

NRHP 

Eligibility  

Comments  

Centuries  

9FO426 
Lithic 
Scatter 

Unspecified 
Precontact Period 

Southern 
Recommended 
Ineligible 

- 

9FO427 
Artifact  
Scatter 

Historic Period, Early 
Twentieth Century 

Southern 
Recommended 
Ineligible 

- 

9FO434 
Artifact  
 
Scatter 

Historic Period, Late 
Nineteenth through 
Early Twentieth 
Centuries 

Cumming, Alt. F 
(Chamblee Gap) 

Unknown - 

9FO435 
House or 
Structure 

Historic Period, Late 
Nineteenth through 
Early Twentieth 
Centuries 

Ducktown Alt. D 
(South) 

Recommended 
Eligible 

Site form indicates 
intact subsurface 
deposits remain at 
site. 

9FO454 
Indian 
Camp; 
Farm 

Middle Mississippi 
Period; Historic 
Period, Twentieth 
Century 

Southern 
Recommended 
Ineligible 

- 

9FO469 

House or 
Structure;  
 
Artifact 
Scatter 

Late Woodland 
Period, Woodstock 
Phase; Early 
Mississippi Period; 
Historic Period, 
Nineteenth through 
Twentieth Centuries 

SR 369 Recommended 
Eligible 

GNAHRGIS 
database has no 
site form on file 
nor any record of a 
report; information 
about this site is 
incomplete. Site 
has apparently 
been tested as it is 
described as being 
more than 50 
percent disturbed 
and having 
suffered from 
effects of 
cultivation and 
erosion. No 
justification for 
eligibility 
recommendation is 
provided. 

9FO476 
Lithic 
Scatter 

Unspecified 
Precontact Period 

SR 369 
Recommended 
Ineligible 

- 

9FO527 Farmstead 
Historic Period, Early 
to Middle Twentieth 
Century 

SR 369 
Unknown 

Site form indicates 
damage to the site 
is extensive and 
further work was 
not  
recommended. 

9FO528 
Artifact  
Scatter 

Woodland Period; 
Mississippi Period 

SR 369 
Unknown 

Site form indicates 
damage to the site 
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Table 23.2  Potential Impacts to Archaeological Sites 

Site 

Number 

(Name)  

Site Type  Cultural-Temporal 

Association  

Alternative 

Location (Keyed to 

Figure 23-2)  

NRHP 

Eligibility  

Comments  

is extensive and 
further work was 
not  
recommended. 

Source: Georgia Archaeological Site File (GASF) and NAHRGIS online database 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

 

Detailed Results 

Conceptual Alternative 0  

No resources were identified since no geographic area would be affected by the No Build 
alternative. 

Conceptual Alternative 1  

No specific resources were identified since specific intersections/spot improvements were not 
evaluated; rather the concept was evaluated. 

Conceptual Alternative 2  

The Existing SR 20 Route and SR 369 alternatives share a portion of proposed route in 
common; therefore, several previously recorded sites located on the SR 369 Alternative 
are also situated on the Existing SR 20 Route Alternative and/or the several proposed 
alternative bypass segments. Consequently, the eight previously recorded sites located 
in the Existing SR 20 Route Alternative, or on one of the several alternative bypass 
segments, can be sorted into four general categories: 1) those on the Existing SR 20 
Route Alternative and one of the several bypass alternatives (n=1); 2) those sites on the 
Existing SR 20 Route Alternative and the SR 369 Alternative (n=1); 3) those situated 
within the Existing SR 20 Route Alternative, on the SR 369 Alternative, and on a bypass 
alternative (n=2); and 4) those located solely on one of the bypass alternatives (n=4) (as 
in Table 23-2).  

Site 9CK1256 is situated on the Existing SR 20 Route Alternative, as well as on the 
Ducktown Alt. A (North), Ducktown Alt. B (Existing), Lathemtown Alt. B (North), and 
Lathemtown Alt. D (South) alternative bypass segments. This site is described above in 
the discussion of the Existing SR 20 Route Alternative. The site was recommended 
ineligible for the NRHP and will not be adversely affected by the proposed construction.  

Site 9CK1208 is located on both the Existing SR 20 Route and SR 369 alternatives. This 
site is described above in the SR 369 Alternative discussion. This locale was 
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recommended ineligible for the NRHP and will not be adversely affected by the 
proposed construction.  

Two previously recorded sites, 9CK1241 and 9CK1242, are situated along the Existing 
SR 20 Route and SR 369 alternatives, as well as on several of the proposed conceptual 
alternatives. The former of the two sites is located on the Lathemtown Alt. A (North), 
Lathemtown Alt. B (North), Lathemtown Alt. C (Existing), and on the Lathemtown Alt. D 
(South) bypass conceptual alternatives. The latter of the sites is situated on the 
Macedonia Alt. A (North), Macedonia Alt. B (North), and Macedonia Alt. C (Existing) 
bypass conceptual alternatives. Both of these sites are described above in the SR 369 
Alternative discussion. Site 9CK1241 has been recommended as of unknown eligibility. 
Information on the site form indicates that the site was classified as a lithic scatter that 
yielded no diagnostic artifacts nor any indication of intact cultural deposits or features. 
Given this, it is not likely that this site retains the potential to yield additional significant 
data. No eligibility recommendation was provided for 9CK1242, but site form data indi-
cates the site has been destroyed. Consequently, it is highly unlikely that 9CK1242 will 
be adversely affected by the proposed construction.  

Four previously recorded sites, 9CK1254, 9CK1255, 9FO434, and 9FO435, are situated 
along one of the several alternative bypass segments (see figure and table above). Site 
9CK1254 is located on the Lathemtown Alt. A (North) bypass segment. This site was 
classified as a lithic scatter dating to an unspecified period of the Precontact era. No 
temporally diagnostic artifacts were recovered, nor were any features or intact cultural 
deposits observed. This site was recommended ineligible for the NRHP and should pose 
no problems for the proposed construction. Site 9CK1255 is likewise located along the 
Lathemtown Alt. A (North) bypass segment. Also a lithic scatter, 9CK1255 yielded 
artifacts dating to the Late Archaic period, the Early Woodland period, and the Middle 
Woodland period. Information on the site form indicates this locale has suffered 
extensive subsurface disturbance such that it no longer possesses integrity. Accordingly, 
the site was recommended ineligible for the NRHP and should present no concerns for 
the proposed construction. Site 9FO434 is situated along the Cumming, Alt. F 
(Chamblee Gap) bypass segment. Classified as an artifact scatter dating to the late 
nineteenth through early twentieth centuries of the Historic period, the site was 
recommended as of unknown eligibility for the NRHP. Information found in the report of 
investigations indicates the artifact scatter was associated with a standing structure of 
relatively recent construction. Soils were observed as having suffered extensive 
subsurface disturbances. NRHP eligibility was listed as unknown, but given the observed 
disturbances and association with a recently constructed dwelling, it is very unlikely that 
9FO434 will pose any problems for the proposed construction. Site 9FO435 is located 
along the Ducktown Alt. D (South) bypass segment. This site was classified as a “House 
or Structure” and was dated to the late nineteenth through early twentieth centuries. The 
site was recommended potentially eligible for the NRHP, but no justification for this 
recommendation was reported. The site form indicates that the locale remains relatively 
undisturbed and it is assumed that is why the site was so recommended. Given the 
absence of a justification, it is unclear as to how this particular site would impact the 
proposed construction. Due to the site’s recommendation as eligible for the NRHP, any 
impacts would require additional testing and possible mitigation if avoidance is not 
possible.  



SR 20 Improvements from Canton to Cumming   
    
 
 

 134 PI Nos: 0002862, 0003681, 0003682 
  
  

Should the Existing SR 20 Route Alternative (i.e., widening existing SR 20) be chosen, 
four previously recorded sites would be potentially impacted. None of the four, 9CK1208, 
9CK1241, 9CK1242, and 9CK1256, is eligible or potentially eligible for the NRHP. A 
combination of widening existing SR 20 and selecting alternative bypass segments could 
result in a maximum of eight previously recorded sites, and a minimum of two, being po-
tentially impacted; the total is dependent on the configuration of the final design.  

Conceptual Alternative 3A 

Two previously recorded sites, 9CK9 and 9CK816, are located within the proposed route 
of the Northern Alternative. Site 9CK9, the Hickory Log site, is a Precontact era village 
and an Historic period Cherokee homestead that has been the subject of large-scale 
Data Recovery excavations (see table above). This site has been recommended eligible 
for the NRHP. The other site located in the proposed Northern Alternative, 9CK816, is a 
lithic scatter that dates to an unknown time in the Precontact era. Survey of this locale 
resulted in a recommendation of ineligible for the NRHP.  

As the Hickory Log site is a major Mississippi period village site as well as an Historic 
period Cherokee homestead that has been recommended eligible for the NRHP, the 
proposed Northern Alternative could pose a threat to the integrity of the site and require 
certain considerations for avoidance or mitigation. In short, the presence of this site in 
the Northern Alternative raises concerns about adverse effects to this important 
archaeological resource. These concerns are lessened considerably by the fact that the 
site has been the subject of Data Recovery excavations. There still exists the possibility 
of encountering small sites surrounding and possibly related to 9CK9, but the chances of 
adversely effecting a site that has undergone Data Recovery excavations is small. The 
second site, 9CK816, is a small lithic scatter that does not have research potential and 
should not be a concern for the proposed Northern Alternative.  

Conceptual Alternative 3B 

Five previously recorded sites have been documented as located within the proposed 
Southern Alternative, all of which have been recommended ineligible for the NRHP. Two 
of the sites within the Southern Alternative, 9CK800 and 9FO426, are lithic scatters that 
did not yield any diagnostic artifacts, so it is unclear to what time in the past these sites 
date. The third site, 9FO454, yielded both Precontact era and Historic period artifacts. 
The precontact component consisted of artifacts typical of the Middle Mississippi period 
and reflected what the recording archaeologist believed was a Mississippi period 
encampment. The Historic period component was comprised of artifacts associated with 
a twentieth century farm. This site was found to have been disturbed and was 
accordingly recommended ineligible for the NRHP. The last two sites located within the 
Southern Alternative, 9FO257 and 9FO427, both yielded artifacts dating to the Historic 
period. The former was determined to be a house or other structure that dated to the late 
nineteenth through early twentieth centuries, whereas the latter consisted of a scatter of 
artifacts that dated to the early twentieth century. Both 9FO257 and 9FO427 were 
determined to retain little, if any, research potential and were recommended ineligible for 
the NRHP.  

Although the Southern Alternative contains five previously recorded archaeological sites, 
none have been recommended eligible for the NRHP. All five of the sites have been 
classified as low density artifact scatters or as structures in advanced state of ruin. 
Respective to previously recorded sites, the Southern Alternative poses little threat to 
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previously recorded archaeological resources. As none of the five sites within the 
proposed Southern Alternative have been recommended eligible or potentially eligible, 
no mitigation of any of the five sites would be required should that alternative be 
selected.  

 

Conceptual Alternative 4A-F  

See results for Conceptual Alternative 2 above. 

 
Conceptual Alternative 5A 

Eight previously recorded sites, 9CK1051, 9CK1208, 9CK1241, 9CK1242, 9FO469, 
9FO476, 9FO527, and 9FO528, are located within the proposed SR 369 Alternative. Of 
these, only one, 9FO469, has been recommended potentially eligible for the NRHP. This 
site has been recorded as containing both Precontact era and Historic period artifacts 
and classified as an artifact scatter and a house or structure. Sites 9CK1241, 9FO527, 
and 9FO528 have been recommended as of unknown eligibility, whereas 9CK1242 has 
no eligibility recommendation listed. The remaining sites have all been recommended 
ineligible for the NRHP.  

The eight previously recorded sites in the proposed SR 369 Alternative corridor contain 
a variety of archaeological components and site type classifications. Three previously re-
corded sites, 9CK1051, 9CK1241, and 9FO476, have been classified as lithic scatters 
associated with the Precontact era, none of which yielded any diagnostic artifacts. Due 
to a lack of diagnostic artifacts and an absence of research potential, all three of the 
lithic scatters have been recommended ineligible for the NRHP and should not be of 
concern for the SR 369 Alternative. Site 9FO528 is a site that also yielded artifacts from 
the Woodland and Mississippi periods of the Precontact era. While this site was 
recommended as of unknown eligibility, data listed on the site form indicated that the site 
has suffered significant damage and lacks the integrity needed to justify additional work. 
Two sites, 9CK1208 and 9CK1242, have both been classified as a house or structure 
dating to the nineteenth and twentieth centuries. Additionally, 9FO469 has been 
recorded as a precontact artifact scatter and Historic period house or structure. Site 
9CK1208 has been recommended ineligible for the NRHP, whereas 9CK1242’s eligibility 
recommendation is not listed. That said, information found on GNAHRGIS database 
indicates 9CK1242 has been destroyed; therefore, it may be safely presumed that the 
locale will not be adversely affected by construction as it no longer exists. Site 9FO469 
contains both Precontact era and Historic period components and has been 
recommended eligible for the NRHP. Predicting the potential adverse effects to the site 
should the SR 369 Alternative be selected is problematic given the lack of information 
available for this particular site. The GNAHRGIS database has no site form on file nor 
any record of a report; information about this site is incomplete. The site has apparently 
been tested as it is described as being more than 50 percent disturbed and having 
suffered from the effects of cultivation and erosion. No justification for the eligibility 
recommendation is provided and predicting what manner of adverse effects the site 
might suffer from construction of the SR 369 Alternative is unknown. The eighth 
previously recorded site in the proposed SR 369 Alternative corridor is 9FO527, a 
farmstead dating to the twentieth century. This site was recommended as of unknown 
eligibility, but the site form indicates the locale has suffered extensive damage and no 
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additional work is needed. Therefore, construction of the proposed SR 369 Alternative 
would have no adverse effect on this site.  

Summary  

A search of GASF and the GNAHRGIS database has revealed a total of 20 previously 
recorded sites.  

Table 23.3  Potential Impacts to Archaeological Sites- Summary 

Conceptual 
Alternative 

NRHP Status 

  

Ineligible Eligible Total 
Unknown/ Not 
Listed 

2 2 2 - 4 

3A - 1 1* 2 

3B - 5 - 5 

4A-F 3 4 1** 8 

5A 4 3 1* 8 

* Minimal potential for adversely impacting site. 

** Some potential for adversely impacting site. Located on Ducktown Alt. D (South) bypass link. 
Source: Georgia Archaeological Site File (GASF) and NAHRGIS online database 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

Each alternative is listed in Table 23.3 with the number of sites in each, broken down by 
NRHP eligibility status. As these data show, 3A would potentially impact the fewest 
number of previously recorded archaeological sites. One of two has been recommended 
eligible for the NRHP; however, as described above, this site, 9CK9, has been subjected 
to large-scale archaeological Data Recovery. Consequently, there is little remaining 
potential for adversely affecting this site. With four, the Existing SR 20 Route Alternative 
has the next fewest previously recorded sites, with the Southern Alternative 
encompassing five. None of the sites in either of these alternatives have been 
recommended eligible for the NRHP. The SR 369 Alternative, which is a combination of 
widening existing SR 20 and existing SR 369, has eight previously recorded sites, of 
which one has been recommended eligible for the NRHP. This site, 9FO469, is recorded 
as having been heavily disturbed and previous archaeological testing recommended no 
additional work. Conceptual Alternatives 2 and 4 A-F contain a total of eight previously 
recorded sites, one of which has been recommended eligible for the NRHP. This site, 
9FO434, is recorded as having intact cultural deposits and some potential exists for an 
adverse impact to this site should avoidance not be possible. When considering this 
information, it is important to realize that a very small percentage of the overall area of 
the several alternatives has been subjected to formal archaeological survey. Therefore, 
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the results of this screening may not be based on a sample that can be considered to be 
truly representative.  

Native American Interests  

Regardless of which alternative is ultimately selected, an archaeological survey is 
eventually undertaken it may come to pass that discoveries are made that will be of 
concern to consulting Tribal Partners. Until such a survey is completed, it is not possible 
to definitively make any statements as to the existence of, or potential for, any issues 
that would be of concern for participating Tribal Partners. However, under Section 25.0, 
below, Native American Interests, a desktop evaluation of sites potentially of interest to 
Native Americans is provided. 

Section 4(f) 

There exists a potential for impacts that would fall under Section 4(f) of the U.S. 
Department of Transportation Act of 1966. Section 4(f) properties include publicly owned 
parks, recreation areas, and wildlife or waterfowl refuges, or any publicly or privately 
owned historic site listed or eligible for listing on the NRHP. Until systematic 
archaeological survey is completed for the selected alternative, it is not possible to form 
any conclusions as to what kind of properties may be impacted so as to fall under 
Section 4(f), nor is it possible to deduce whether one alternative has a higher or lower 
relative probability of containing such a cultural resource. 
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 CEMETERIES 24.0

Cemeteries identified along the corridor were counted and data are found in the 
following table and figure. The estimated number of cemeteries and corridor study limits 
will serve as a proxy until a detailed cultural resources assessment for each alternative 
is conducted in accordance with GDOT’s Environmental Procedures Manual in the DEIS 
phase of project development.  The Cherokee County GIS data and 
www.findagrave.com were referenced to identify cemeteries. 

Figure 24.1  Potential Cemetery Impacts   

 
Source: Cherokee County GIS Department and www.findagrave.com 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
  

http://www.findagrave.com/
http://www.findagrave.com/
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Table 24.1  Potential Impacts to Cemeteries   

Conceptual 
Alternative 

Length 
of 

Corridor 

Total Number of 
Potential 

Cemeteries  Impacted 

Total Number of 
Potential Cemeteries 
Impacted (per mile) 

Qualitative Rating 

0 0 0 0.00 Exceeds 

1 0 0 0.00 Exceeds 

2 23.16 7 
0.30 

Needs Improvement 

3A 22.61 0 
0.00 

Exceeds 

3B 20.73 2 
0.10 

Needs Improvement 

4A 1.64 0 
0.00 

Meets 

4B-1 3.59 0 
0.00 

Exceeds 

4B-2 3.57 0 
0.00 

Exceeds 

4B-3 3.62 2 
0.55 

Needs Improvement 

4B-4 3.70 0 
0.00 

Exceeds 

4C-1 3.05 0 
0.00 

Exceeds 

4C-2 3.1 0 
0.00 

Exceeds 

4C-3 2.92 1 
0.34 

Needs Improvement 

4C-4 3.03 0 
0.00 

Exceeds 

4D-1 4.25 0 
0.00 

Exceeds 

4D-2 4.47 0 
0.00 

Exceeds 

4D-3 4.49 1 
0.22 

Needs Improvement 

4D-4 4.61 0 
0.00 

Exceeds 

4E-1 4.56 1 
0.22 

Needs Improvement 

4E-2 4.51 1 
0.22 

Needs Improvement 

4E-3 4.65 0 
0.00 

Exceeds 

4E-4 4.78 0 
0.00 

Exceeds 

4F-1 6.67 0 
0.00 

Exceeds 
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Table 24.1  Potential Impacts to Cemeteries   

Conceptual 
Alternative 

Length 
of 

Corridor 

Total Number of 
Potential 

Cemeteries  Impacted 

Total Number of 
Potential Cemeteries 
Impacted (per mile) 

Qualitative Rating 

4F-2 6.47 0 
0.00 

Exceeds 

4F-3 7.64 2 
0.26 

Needs Improvement 

4F-4 7.27 1 
0.14 

Needs Improvement 

4F-5 7.48 0 
0.00 

Exceeds 

4F-6 6.36 0 
0.00 

Exceeds 

5A 24.28 9 
0.37 

Needs Improvement 

5B 16.65 6 0.36 Needs Improvement 
 Source: Cherokee County GIS Department and www.findagrave.com 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
 

 

  

http://www.findagrave.com/
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 NATIVE AMERICAN INTERESTS 25.0

Native American interests were evaluated for each alternative by researching NRHP 
eligible sites via the GASF, GNAHRGIS, and National Register that contain pre-contact 
era (predate European contact circa 1540) and historic period Native American 
archaeological components or historic association.  Data are found in the table below, 
per the discussion regarding Archaeology above. The estimated Native American 
interests and corridor study limits will serve as a proxy until a detailed cultural resources 
assessment for each alternative is conducted in accordance with GDOT’s Environmental 
Procedures Manual in the DEIS phase of project development. 

Table 25.1  Potential Impacts to Native American Interests 

Conceptual 
Alternative 

Length of 
Corridor 

Total Number of 
Potential Native 

American 
Interests  Impacted 

Total Number of Potential 
Native American Interests 

Impacted (per mile) 
Qualitative Rating 

0 0 0 0.00 Exceeds 

1 0 0 0.00 Exceeds 

2 23.16 0 0.00 Exceeds 

3A 22.61 2 0.09 Needs Improvement 

3B 20.73 3 0.14 Meets 

4A 1.64 0 0.00 Exceeds 

4B-1 3.59 0 0.00 Exceeds 

4B-2 3.57 0 0.00 Exceeds 

4B-3 3.62 0 0.00 Exceeds 

4B-4 3.70 0 0.00 Exceeds 

4C-1 3.05 0 0.00 Exceeds 

4C-2 3.1 0 0.00 Exceeds 

4C-3 2.92 0 0.00 Exceeds 

4C-4 3.03 0 0.00 Exceeds 

4D-1 4.25 3 0.71 Meets 

4D-2 4.47 1 0.22 Meets 

4D-3 4.49 1 0.22 Meets 

4D-4 4.61 1 0.22 Meets 

4E-1 4.56 0 0.00 Exceeds 

4E-2 4.51 0 0.00 Exceeds 

4E-3 4.65 0 0.00 Exceeds 

4E-4 4.78 0 0.00 Exceeds 

4F-1 6.67 0 0.00 Exceeds 

4F-2 6.47 0 0.00 Exceeds 

4F-3 7.64 0 0.00 Exceeds 

4F-4 7.27 0 0.00 Exceeds 

4F-5 7.48 0 0.00 Exceeds 

4F-6 6.36 0 0.00 Exceeds 

5A 24.28 5 0.21 Needs Improvement 

5B 16.65 1 0.06 Needs Improvement 
Source: NRHP archaeological and historic sites 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are 

conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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 AIR QUALITY 26.0

The estimated impact on air quality and corridor study limits will serve as a proxy until a 
detailed air quality assessment for each alternative is conducted in accordance with GDOT’s 
Environmental Procedures Manual in the DEIS phase of project development.  Preliminary 
impacts are based on a high level analysis. As detailed analyses are conducted, and 
alternatives are refined, impacts to various resources may change.  Qualitative rankings 
found in Appendix A result in all conceptual alternatives receiving a ‘Meets’ rating due to 
project development being in the early phases and lacking data with which to make a 
reasonable presumption of ‘Exceeds’ or ‘Needs Improvement’.  The ‘Meets’ rating indicates 
that all conceptual alternatives would require an air quality analysis.   

The summary below outlines current air quality understanding and data needs 
anticipated at this stage in project development. 

Conceptual Alternative 0 (0) – No Build Conceptual alternative 

No action; therefore, no MOVES model or air quality analysis required. 

Conceptual Alternative 1 (1) – Transportation System Management (TSM) 

1) No change in facility capacity; therefore, no MOVES model required 

2) 2012-2017 ARC TIP does not include PI 0003682; therefore, ARC TIP needs to be 
updated to include this PI number 

3) Construction proposed past 2020 while the current ARC TIP extends through 2017; 
therefore, future ARC TIP updates need to include PIs 0002862, 0003681, 0003682 

4) GDOT Air Assessment required for PM2.5, CO, ozone, and MSAT 

Capacity Conceptual alternatives (all remaining Build Conceptual alternatives, i.e., 
Conceptual Alternatives 3, 4, 5) 

1) MOVES and CAL3QHC model required for CO analysis for intersections LOS D or worse.  
Interagency consultation required for PM 2.5 for preferred conceptual alternative.    
Analysis of impact for ozone and MSAT required. 

2) MOVES model requires data including vehicle type fuel mix and vehicle type traffic mix 

3) ARC RTP programs this project as a 4-lane facility; however, GDOT proposes a 
combination of a 4 and 6-lane facility.  The RTP will need to be updated accordingly. 

4) PIs 0002862 and 0003681 are programmed in the ARC TIP 2012-2017 but PI 0003682 is 
not programmed.  The ARC TIP will need to be updated to include PI 0003682. 

5) Construction proposed past 2020 while the current ARC TIP extends through 2017; 
therefore, future ARC TIP updates need to include PIs 0002862, 0003681, 0003682 
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 INDIRECT AND CUMULATIVE EFFECTS 27.0

The evaluation of the potential for indirect effects and cumulative effects (ICE) is 
required per NEPA.  Indirect effects, as defined in 40 Code of Federal Regulations 
(CFR) 1508.8, also known as secondary effects, are caused by the action, but they 
occur at a later time or distance from the action, but are reasonably foreseeable.  As 
defined in 40 CFR 1508.7, cumulative effects are impacts on the environment which 
results from the incremental impact of the action when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency (Federal or non-
Federal) or person undertakes such other actions. Cumulative effects can result from 
individually minor but collectively significant actions taking place over a period of time.  
Preliminary assessments are based on a high level analysis. As detailed analyses are 
conducted, and alternatives are refined, impacts to various resources may change. 
 
Currently, detailed desktop evaluations and field surveys have not been conducted for all 
conceptual alternatives so the indirect effect and cumulative effects evaluation described 
below provides a preliminary and generalized assessment for these environmental 
resources.  As of Screen 2, a resource by resource evaluation for each conceptual alternative 
has not occurred, and impacts to ICE are not able to be determined.  Therefore, due to the 
conceptual nature of the alternatives, the overview nature of this criteria in Screen 2, and the 
potential for competing results depending on resource area, the summary of all conceptual 
alignments for the ICE qualitative ratings are designated as ‘Meets’ since this is an early 
phase of project development. 

Instead of a detailed assessment, a desktop landscape level indirect and cumulative 
effects assessment is included.  The identification of previous disturbances served as an 
indicator of potential for previous impacts to have occurred to natural and community 
resources.  This analysis provides general trends based on previously 
disturbed/undisturbed areas and potential for natural and community impacts.  Results 
may change upon completion of a detailed assessment for each alternative in 
accordance with GDOT’s EPM in the DEIS phase of project development.  In the DEIS 
phase of the project, possible ICE methods of analysis may include: interviews, 
checklists, matrices, ICE sub-committees of the TAC and CACs, conducting panel 
discussions, a Delphi panel, consulting experts, modeling, GIS, ecosystem analysis, 
economic impact analysis, and social impact analysis.   

Environmental resources can be differentiated between natural resources (including 
streams, wetlands, lakes and ponds, floodplains, protected species) and social/cultural 
resources (including conservation areas/parks/Section 4[f], land and water 
conservation/Section 6[f], noise receptors, EJ populations, displacements, potential 
historic properties, potential archeological sites, cemeteries, and Native American 
interests).  Resources can occur in two area types:  previously undisturbed areas and 
previously disturbed areas.  It should be noted that the use of undisturbed and disturbed 
is not an absolute condition; in other words, previously undisturbed areas do not exist in 
an unaltered state.  The use of these terms at this level of analysis serves to provide a 
relative comparison between areas that have experienced higher rates and degree of 
development (i.e., previously disturbed) than those that have not (i.e., previously 
undisturbed).  Generalized comparisons about the project’s potential for indirect effects 
and cumulative effects among natural resources and social/cultural resources in these 
areas are presented below. 
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As a generality, in previously undisturbed areas within the SR 20 project study area, 
there is potential for indirect effects, which would consist of reasonably foreseeable 
development that could occur as a result of a new location roadway (conceptual 
alternatives 3A and 3B) providing access to previously inaccessible areas.  Similarly, 
indirect effects are possible for environmental resources located within previously 
disturbed areas, for example adjacent to the existing SR 20 corridor and in developed 
areas.  While indirect effects could occur to both environmental resources in previously 
undisturbed areas and previously disturbed areas, the comparison of a conceptual 
alternative’s effect to an environmental resource requires the establishment of baseline 
conditions, specifically in terms of quality and quantity of existing levels of impact.  It 
could be assumed that environmental resources in previously undisturbed areas are of a 
“higher” quality than resources in previously disturbed areas and that the relative indirect 
effects and cumulative effects to these “higher” quality resources could be greater than 
those in previously disturbed areas.  However, this type of generalization is not 
necessarily true; field surveys are necessary to describe and evaluate the status of 
environmental resources (i.e., the integrity of a potentially historic resource, the quality of 
a wetland or stream, the presence of potential suitable habitat for protected species).   

Natural Resources in Previously Undisturbed Areas:  Natural resources in previously 
undisturbed areas would experience indirect effects as the result of induced growth 
associated with the construction of a new roadway or expansion of an existing roadway 
network.  These indirect effects would result additional runoff from residential and 
commercial development, alterations in water quality associated with runoff from these 
developments, alteration and loss of existing land use (i.e., forest, farmland) that would 
be converted for other uses, including residential and commercial development.  
Cumulative effects to these resources would result from the direct effects of the roadway 
construction (i.e., culverts, land use transition to accommodate the roadway) and the 
indirect effects previously described.  

Natural Resources in Previously Disturbed Areas:  Natural resources in previously 
disturbed areas have been previously directly affected by existing development and by 
existing roadway and development infrastructure (i.e., previous loss/degradation of 
streams and/or wetlands, previous land transition to accommodate development).  
Indirect effects would result from induced new development or increased development 
density associated with improvements to the existing roadway infrastructure.  These 
indirect effects could result in further degradation to stream/wetland quality and loss or 
alteration of existing land types that could result in loss of potential habitat for protected 
species.  Cumulative effects could be more extensive in previously disturbed areas as 
the result of existing development and development planned that is not associated with 
this project.   

Social/Cultural Resources in Previously Undisturbed Areas:  Social/cultural resources in 
previously undisturbed areas would experience indirect effects as the result of induced 
growth associated with the construction of a new roadway or expansion of an existing 
roadway network.  These indirect effects could involve alteration of view-sheds of 
historic resources, encroachment or proximity of development on archeological 
sites/Native American interests, and displacements associated with induced residential 
and/or commercial development.  Cumulative effects to these resources would result 
from the direct effects of the roadway and the indirect effects previously described. 
Cumulative effects to social/cultural resources in previously undisturbed areas could 
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include, but would not be limited to, increasing pressure to EJ communities (i.e., 
displacements associated with induced development, separation from work/community 
centers, etc.) and enhancements to community resources (i.e., improved access to 
emergency responders).   

Social/Cultural Resources in Previously Disturbed Areas:  Social/cultural resources in 
previously disturbed areas have been previously directly affected by existing 
development and by existing roadway infrastructure (i.e., previous loss/degradation of 
historic and/or archeological resources, previous displacements).  Indirect effects would 
result from induced new development or increased development density associated with 
improvements to the existing roadway infrastructure.  These indirect effects could result 
in loss of lands that could be utilized as parks, residential and/or commercial 
displacement associated with new development, and increased noise levels by the 
placement of development adjacent to roadway infrastructure.  Cumulative effects could 
be more exhaustive in previously disturbed areas as the result of existing development 
and development planned that is not associated with this project.   
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 CONSTRUCTION IMPACTS 28.0

Quantitative and qualitative results for potential construction impacts are found in the 
table below.  Stakeholder coordination will be ongoing throughout the project 
development and impacts due to construction will become thoroughly evaluated.  Public 
meetings will disclose the construction impacts and solicit input at the time of project 
development when the details are available.   
 
Three types of potential construction impacts were evaluated in Screen 2.  In general, new 
location facilities can be constructed without the need for an off-site detour; however, project 
design is preliminary and as design advances more details will be available regarding 
detours.  On a two to four-lane widening section, two existing lanes could be used for 
maintaining traffic, while the additional two lanes are constructed.  Based off this evaluation, 
off-site detours are described in the table above as having a high or low potential for detours.  
Impacts to access during construction (both residential and commercial) were evaluated by 
identifying which alternatives will limit access to parcels during construction.  For the ratings 
justifications in this high level screening, noise impacts were assessed by considering the 
type of construction equipment likely to generate noise and the number of potential noise 
receptors.   

Table 28.1  Potential Construction Impacts   

Conceptual 
Alternative 

Overall 
Off-Site 

Detour?
1
 

Access Impacts 

Commercial     Residential 

Noise Impacts 

Commercial     Residential 
Qualitative 

0 - No Build Exceeds 
Low 
Potential 

Exceeds Exceeds Exceeds Exceeds 
 

1  
Exceeds 

Low 
Potential 

Exceeds Exceeds Exceeds Exceeds 
 

2  
Needs 
Improvement 

Low 
Potential 

Needs 
Improvement 

Needs 
Improvement 

Exceeds Exceeds 
 

3A  
Exceeds 

Low 
Potential 

Exceeds Exceeds Exceeds 
Needs 
Improvement 

 

3B  
Meets 

Low 
Potential 

Exceeds Meets Exceeds 
Needs 
Improvement 

 

4A  Needs 
Improvement 

Low 
Potential 

Needs 
Improvement 

Meets Exceeds Exceeds 
 

4B-1  Exceeds 
Low 
Potential 

Exceeds Exceeds Exceeds Exceeds 
 

4B-2  
Exceeds 

Low 
Potential 

Exceeds Exceeds Exceeds Exceeds 
 

4B-3  
Meets 

Low 
Potential 

Meets Meets Exceeds Exceeds 
 

4B-4 
Exceeds 

Low 
Potential 

Exceeds Meets Exceeds Exceeds 
 

4C-1 Exceeds 
Low 
Potential 

Exceeds Exceeds Exceeds Exceeds 
 

4C-2 Exceeds 
Low 
Potential 

Exceeds Meets Exceeds Exceeds 
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Table 28.1  Potential Construction Impacts   

Conceptual 
Alternative 

Overall 
Off-Site 

Detour?
1
 

Access Impacts 

Commercial     Residential 

Noise Impacts 

Commercial     Residential 
Qualitative 

4C-3  
Needs 
Improvement 

Low 
Potential 

Needs 
Improvement 

Needs 
Improvement 

Exceeds Exceeds 
 

4C-4 Exceeds 
Low 
Potential 

Exceeds Exceeds Exceeds Exceeds 
 

4D-1  Exceeds 
Low 
Potential 

Exceeds Meets Exceeds Exceeds 
 

4D-2 Meets Low 
Potential 

Exceeds Meets Exceeds Meets 
 

4D-3  Meets Low 
Potential 

Needs 
Improvement 

Meets Exceeds Meets 
 

4D-4  Meets Low 
Potential 

Meets Meets Exceeds Meets 
 

4E-1 Exceeds 
Low 
Potential 

Meets Exceeds Exceeds Exceeds 
 

4E-2 
Needs 
Improvement 

Low 
Potential 

Needs 
Improvement 

Needs 
Improvement 

Exceeds Exceeds 
 

4E-3 Meets 
Low 
Potential 

Exceeds Meets Exceeds Meets 
 

4E-4 Meets 
Low 
Potential 

Exceeds Meets Exceeds Meets 
 

4F-1  Meets 
Low 
Potential 

Needs 
Improvement 

Needs 
Improvement 

Meets Exceeds 
 

4F-2 
Needs 
Improvement 

Low 
Potential 

Needs 
Improvement 

Needs 
Improvement 

Meets Exceeds 
 

4F-3 
Needs 
Improvement 

Low 
Potential 

Needs 
Improvement 

Meets 
Needs 
Improvement 

Meets 
 

4F-4 
Needs 
Improvement 

High 
Potential 

Needs 
Improvement 

Meets 
Needs 
Improvement 

Meets 
 

4F-5  
Needs 
Improvement 

Low 
Potential 

Needs 
Improvement 

Needs 
Improvement 

Needs 
Improvement 

Needs 
Improvement 

 

4F-6  Meets 
Low 
Potential 

Meets 
Needs 
Improvement 

Meets 
Needs 
Improvement 

 

5A – SR 369 
as SR 20 

Meets 
Low 
Potential 

Meets Meets Exceeds Exceeds 
 

5B – 
Bethelview 
Rd as SR 20 

Meets 
Low 
Potential 

Needs 
Improvement 

Meets Meets Meets 
 

1
 Preliminary evaluation of potential for detour based on the likelihood that traffic could be maintained along existing SR 20 during 

construction. 
*Note: Preliminary impacts for tables and figures are based on a high level analysis. As detailed analyses are conducted, and 

alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Conceptual Alternative 2-  Widening the existing SR 20 would have significant construction 
impacts. During construction, access to businesses and residences along the corridor would 
be hindered. Construction would be staged so there is a low potential for off-site detours. 
Relative to the other alternatives, there are few bridges anticipated along the corridor; 
therefore, the rating for noise impacts is higher than the other alternatives (e.g., Exceeds).  
Because the existing SR 20 is so developed, the high negative impacts to access outweigh 
the potential for noise impacts, resulting in an overall rating of “Needs Improvement”. 

Conceptual Alternative 3A- The Northern New Location conceptual alternative (3A) has 
relatively few commercial and residential areas, so access is not a large concern. There are 
numerous bridges along this alignment and most are near residential areas. The low ratings 
for access impacts and commercial noise impacts outweigh the high residential noise 
impacts, resulting in an overall rating of “Exceeds”. 

Conceptual Alternative 3B-  The Southern New Location conceptual alternative (3B) goes 
through primarily residential areas and will impact access to numerous subdivisions. In 
addition, there are many residential and commercial areas near bridges that will be affected 
by construction noise.  

Conceptual Alternative 4A- The 4A link runs from I-575 to Autumn Brook Drive and includes 
the Canton Marketplace shopping center. Access to this commercial area would be 
significantly impacted. There are a few residential areas off this segment, but no bridges. 
Access to the Canton Marketplace will be very highly impacted during construction, which 
warrants an overall rating of “Needs Improvement”. 

Conceptual Alternative 4B- Residential and commercial impacts are minimal for conceptual 
alternatives 4B-1, 4B-2, and 4B-4. The northern alignments do not impact any major 
neighborhoods or commercial centers. 4B-4 to the south would affect the entrance to Forest 
Creek Neighborhood, but is still considered to be relatively low impact. 4B-3 would affect 
access for the various commercial areas and houses already along the existing alignment. 
There are no bridges in Buffington. 

Conceptual Alternative 4C- The bypasses around Macedonia were all determined to have 
minimal impacts to commercial and residential areas. 4C-2 was given a rating of “Meets” for 
residential access impacts because it starts out north of SR 20 and impacts two subdivisions, 
then dips south and impacts access to another subdivision before tying in. Macedonia has 
fairly developed commercial and residential areas along the existing alignment that would be 
impacted by widening along existing (4C-3). There are no bridges in Macedonia.  

Conceptual Alternative 4D- Conceptual alternative 4D-1 was the only alternative in 
Lathemtown given a low impact rating of “Exceeds”. A bridge would need to be constructed 
near a residential area for conceptual alternatives 4D-2, 4D-3, and 4D-4, which results in a 
rating of “Meets” for residential noise impacts, driving up their overall rating.  All of the 
commercial areas along the existing alignment (i.e. Publix shopping center) would be 
impacted by 4D-3, giving that alternative a rating of “Needs Improvement” for commercial 
access impacts.  

Conceptual Alternative 4E- Conceptual alternatives 4E-1 & 4E-2 require no bridges, giving 
them a low impact rating of “Exceeds” for noise impacts. Both southern alignments (4E-3 & 
4E-4) go through multiple residential areas and require several bridges, giving them a rating 
of “Meets” for both residential access and noise impacts. Widening along the existing corridor 
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would impact access for many commercial and residential areas, resulting in an access 
impact rating of “Needs Improvement”.  

Conceptual Alternative 4F- Conceptual alternatives 4F-1 and 4F-6 are the only alternatives 
that have an overall rating of “Meets”; all other alternatives have an overall rating of “Needs 
Improvement”. 4F-2, 4F-3, and 4F-4 have an overall rating of “Needs Improvement” primarily 
due to the access and noise impacts to commercial areas, while 4F-5 has significant impacts 
to both commercial and residential areas. 4F-6 has relatively few impacts to commercial 
areas, but does go through numerous subdivisions resulting in a “Needs Improvement” rating 
for residential access and noise impacts. 4F-4 is the only alternative along the corridor that 
would need a detour, as it goes directly through downtown Cumming.  

4F-1 and 4F-2 have different overall ratings despite identical individual ratings because 4F-2 
has more displacements. Therefore, although both alternatives have a “Needs Improvement” 
rating for both commercial and access impacts, the impacts associated with 4F-2 will be more 
significant. Both alternatives have a rating of “Meets” for commercial noise impacts because 
both impact a significant number of commercial developments. However, 4F-2 requires a 
bridge to be built near a commercial area, making the impacts more severe. 

4F-4 and 4F-6 have different overall ratings despite similar individual ratings because of 4F-
4F-4’s severe commercial impacts to downtown Cumming. 

Conceptual Alternative 5A- The majority of 5A’s impacts would be a result of widening the SR 
20; SR 369 is much less developed and therefore has fewer impacts. There are no bridges 
on the SR 20 portion of this alternative and few on SR 369, but not near any major 
commercial or residential areas.  

Conceptual Alternative 5B- 5B assumes that the existing SR 20 is widened then diverted onto 
the existing Bethelview Rd. Therefore, there will be no construction impacts on Bethelview. 
This alternative is given an overall rating of “Meets”. 

The potential construction impacts analysis was performed to estimate impacts and 
disruption to the traveling public, as well as nearby businesses, residents, and 
communities.  The analysis was developed to estimate the impact that each of the 
alternatives will have during construction.  Potential construction impacts were identified from 
three potential sources of disruptions, detour potential, disruptions to access during 
construction, and noise impacts generated from construction.   
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 MITIGATION/AVOIDANCE POTENTIAL 29.0

Proposed improvements that would occur along the existing SR 20 corridor would encounter 
a higher proportion of environmental resources, such as potential historic resources, 
businesses, residences, are located adjacent to the existing SR 20.  Alignment shifts would 
be made within the width of the new location conceptual alternative corridors (e.g., 3A and 
3B) in order to avoid additional environmental resource impacts.  The potential for alignment 
shifts within the conceptual alternative corridors to avoid historic resources, 
streams/wetlands, and displacements served as the basis for the ratings justification.  
 
In addition to potential avoidance options, mitigation was evaluated for streams and wetlands. 
Mitigation costs for stream and wetlands data were gathered and included for three reasons: 
these data are readily available data, resource impacts to these resources are likely to occur, 
and there is a standard practice using a banking instrument that could be comparable across 
alternatives to obtain costs.  These costs are associated with the environmental component 
and are not included in total costs of the project, as reflected in Appendix A.   
 
The conceptual alternative with the most stream/wetlands impacts based on the Screen 2 
analysis is Conceptual Alternative 3A that would require 193,292 stream and 49.7 wetland 
credits.  The Conceptual Alternative 4 combination with the most stream/wetlands impacts 
would require 118,737 stream credits and 82.6 wetland credits.  As of September 9, 2014, 
mitigation banks within the Etowah and Upper Chattahoochee river basins (both primary 
service areas for the study area) had a total of 79,675.92 stream credits and 0 wetland credits 
available.  It is possible that the mitigation banks existing within the primary and secondary 
service areas will not have adequate credits to accommodate the needs of the proposed SR 
20 corridor.  Coordination with the USACE would occur throughout the project development 
process to identify options for mitigation. 

For history, archaeology, displacement, noise, and other environmental resources, further 
analysis as to quantity and type of impact and avoidance options would be needed to 
evaluate potential mitigation options and associated costs.  The mitigation approach would 
need to be tailored to the individual impacts.  The estimated mitigation/avoidance potential 
and corridor study limits will serve as a proxy until a detailed assessment for each alternative 
is conducted in accordance with GDOT’s Environmental Procedures Manual in the DEIS 
phase of project development. 
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 COSTS 30.0

For cost estimating, there were two primary tools utilized, both are Georgia DOT’s Planning 
Office applications: RUCEST (Right of Way and Utility Relocation Cost Estimate Tool) and 
CES (Cost Estimation System).  Costs at this phase are preliminary and are subject to 
change as detailed analyses are performed.   

RUCEST 
This tool is used to develop right of way planning level cost estimates for a diverse set of 
project types, ranging from auxiliary lanes, bridges, frontage roads, multi-use trails, turn lanes, 
sidewalks, roundabouts, and traditional widening projects. The pricing variables used within 
RUCEST are derived from actual historical data from previously let projects in coordination 
with GDOT’s ROW Office and its Utility Office.  Data is updated on recurring cycles.  Note: An 
alternate tool to RUCEST is the ROW Preliminary Cost Estimate Spreadsheet; however due 
to this spreadsheet requiring ROW components that are typically established in the later 
stages of project design, it was determined that the ROW Preliminary Cost Estimate 
Spreadsheet was not the most appropriate tool to utilize for Screen 2. RUCEST provides 
planning level ROW estimates which are more appropriate for this stage of analysis.  
Additionally, when removing its contingency rates, the base estimates of the spreadsheet 
were fairly comparable to RUCEST’s calculations. 

CES 
Similarly, this tool is used for cost estimating the construction phase of projects where it is 
capable of estimating regular roadway widenings, Interstate widenings, bridges, and new 
location projects. Costing variables are derived from actual historical data from previously let 
projects and is updated on a recurring cycle. 

GIS 
Geographic Information System (GIS) was used to measure lengths of roadway segments for 
the alternatives and for creating the respective buffers used for determining land use impacts. 

30.2 RIGHT OF WAY 

Since RUCEST was the tool used for calculating ROW costs, certain assumptions were 
made, documented, and ultimately entered into the RUCEST tool.  The following describes 
the steps involved. 

  
ESTABLISHING RIGHT OF WAY ASSUMPTIONS 

Assumptions concerning ROW primarily involved the determination of ROW width, 
inventorying land use types, and counting the number of improvements and displacements 
by land use type. Additionally, the particular county an alternative was located, is a significant 
variable to capture, which is discussed further in the section, RUCEST inputs. 

  
EXISTING ROW WIDTH AND ROW WIDTH NEEDED 

The existing ROW along a roadway segment was determined via GDOT’s Transportation 
Data Viewer; this GDOT tool provides roadway characteristics for a facility covering the 
number of lanes, width of lanes, type of medians, signalized vs. un-signalized intersections, 
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and especially existing ROW. As far as the ROW needed, it was assumed that all of the 
alternatives would have a 250’ width of ROW with the exception of the two freeway 
alternatives, which would have 300’ of ROW (i.e. a typical cross-section for a freeway is wider 
than for an arterial). If for example, a specific road segment already had 100’ of ROW, then it 
was assumed that an additional 150’ of ROW would be needed, therefore estimated 
accordingly. 

Determining how wide of a ROW footprint needed was especially essential for alternatives 
that were on existing and/or new alignment. For alternatives on new alignment, there would 
be no existing ROW, therefore the full width of 250’ or 300’ would be assumed for acquisition. 
Certain overrides were made for the future ROW width needed and are discussed in ROW 
assumptions below. 

  
DETERMINING LAND USE TYPE 

RUCEST categorizes land use into four categories: Commercial, Residential, Industrial, and 
Agricultural.  Based on historical ROW data, a price per acre is applied based on the land use 
type, which will be discussed later in this report.  The method used for determining the land 
use type for an alternative was GIS as well as the land use online maps and shapefiles 
provided by Cherokee and Forsyth Counties. Each of the Screen 2 alternatives had GIS 
shapefiles created, therefore they were either overlaid with county information or compared to 
online mapping to determine what type of land use the alternative was located. The next task 
was measuring the length in miles for a particular land use type and documenting that 
mileage, which in turn provided a ratio by land type for each alternative. Ultimately, an 
alternative would have its respective ratio by land use type and by total miles for each 
category. 

  
INVENTORYING POTENTIAL IMPACTS 

RUCEST groups effects on real-estate into two categories: impacts and relocations. To 
determine potential impacts for each alternative, buffers were created in GIS in order to 
capture visually a count of these improvements. Buffers for regular roadway widenings and 
bypasses were set at 250’, and for the freeway alternatives, 300’. Conservatively, it was 
assumed that if a property or structure fell within the buffer, it was considered to be impacted, 
and in some cases a full taking. 

Collating these counts of improvements was done manually by tallying properties affected by 
a certain alternative. For example, if one of the Buffington bypasses, based on its 250’ buffer, 
enveloped 100 properties, then those properties would be counted. However, the important 
task was determining which type of property it was (i.e. commercial, residential). Following 
this determination, the count as well as property type was documented. RUCEST categorizes 
improvements by the following categories: 

 Miscellaneous Small 

 Miscellaneous Large 

 Residential 

 Commercial 
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Improvements are generally defined as impacts to a property whereas the property in 
question is impacted by the proposed roadway project, whether it is a full taking or necessary 
adjustment to the property itself. RUCEST assumes that if an improvement is necessary or a 
full taking as far as residential and commercial, then the user must have the same number of 
relocations. The logic here is that affected properties are assumed to be occupied versus 
vacant. The number of improvements and relocations are counted but also are categorized 
by land use type. 

  
UTILITIES AND RAILROAD  

Due to some engineering assumptions being unknown at the time of cost estimate 
development, utilities were not included in the cost estimating.  As far as railroads, potentially 
there would be one sole rail crossing impacting only the Northern Freeway (3A), at the 
western portion of the study area, near I-575 in Canton; and the particular type of rail crossing 
(e.g. overpass, underpass) has not been established, therefore is not included in the cost 
analyses/estimation.  Table 30-1 provides an overview and listing of the key ROW variables 
that need to be determined prior to data entry into RUCEST.  

Table 30.1  List of Key ROW Variables 

 

30.3 RUCEST INPUTS  

Based on the ROW assumptions determined, the appropriate data was entered into 
RUCEST.  The figure below provides a screen shot of the data entries necessary for 
RUCEST. The next sections of this report discuss the primary RUCEST inputs in further 
detail. 

  

Land use type  Length in Miles  

Residential  determined via GIS  

Commercial  determined via GIS  

Industrial  determined via GIS  

Agriculture  determined via GIS  

  
Improvements  Counted manually  

Misc. small  determined via GIS  

Misc. large  determined via GIS  

Residential  determined via GIS  

Commercial  determined via GIS  

  
Relocations  Counted manually  

Commercial  determined via GIS  

Residential  determined via GIS  
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Figure 30.1  RUCEST Screen Shot - Example 
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The RUCEST tool provides templates for the particular typical section desired.  The table 
below summarizes the RUCEST inputs for the typical section(s).  

 

  

  
FUTURE ROW WIDTH NEEDED  

Based on the template chosen, the RUCEST user must compensate for the differential of 
ROW already owned versus the ROW width needed. The template used for the widening and 
bypass alternatives has the future typical, set at 200’ ROW width.  Using GDOT’s 
Transportation Data Viewer, existing ROW was determined; therefore if a larger ROW width 
was necessary, the template’s width could be overridden to compensate for the differential 
between the template’s pre-set width with what is actually needed.  For the most part, the 
existing ROW width was recorded at 100’.  Keep in mind that the ROW width needed for 
most of the alternatives was 250’; freeways required 300’.  For example, along SR 20, the 
existing ROW already owned was 100’, therefore if the future ROW width is 250’ then only 
150’ in ROW was necessary.  The future ROW needed was essential for calculating the land 
value by length of miles, which is discussed in the next section.  The table below provides the 
varying ROW widths entered into RUCEST for future widths needed.  

Table 30.3  Required Future ROW Widths  

 

  
LAND USE TYPE IN MILES  

An alternative’s location was overlaid with a county’s land use shapefile or compared to 
online mapping software to determine the land uses that intersect each segment. The next 
step was to measure a particular land use type in terms of miles.  Keep in mind that RUCEST 
has four land use types: Commercial, Residential, Industrial, and Agricultural.    

Portions of the alternatives that were intersecting the four land use types were measured for 
their length in miles; ultimately, the alternative’s full segment length would also be broken out 
by land use type and with its respective length.  For example, if an alternative was 3.8 miles 

Description of 
Alternative  

Template’s ROW 
Width  

Override - Width 
Needed  

Total 
Width  

Widenings and 
bypasses  

200’  150’  250’  

Freeways  0’  300’  300’  

 

Table 30.2  Typical Sections Selected 

Description of Alternative  
Existing 
Typical  

 
Future Typical   

Widenings and bypasses on 
existing and new alignment  

2-lane with 
pavement 
width  

24
’  

4-lane with 44’ grassed median   

Freeways  No Roadway   4-lane Interstate with 12’ outside 
and inside shoulders with 80’ 
grassed median.  
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and it intersected each of the four land use types, then the 3.8 miles would be disaggregated 
by land use type (i.e. 2 miles of commercial, ½ mile of industrial, ½ mile of agricultural, and 
0.8 miles of residential).  The mile segments by land use type were recorded for each 
alternative and those respective lengths were entered into RUCEST.  

In addition to selecting land use type and the length in miles, it was necessary to select the 
particular county in which an alternative was located; in this case, the primary county was 
chosen.  There is a price differential for Industrial and Agricultural land uses for Forsyth and 
Cherokee. Therefore, this differential was accounted for, and segment lengths by land use 
type were entered into RUCEST.  See table below for the price differential between Forsyth 
and Cherokee Counties for Industrial and Agricultural land uses, which applies to all of the 
alternatives. The Freeway alternatives, especially, had to reflect this cost differential for both 
counties due to these alternatives having significant mileage in both Cherokee and Forsyth 
Counties. The Ducktown bypasses were treated as being 100% in Forsyth although parts of 
them being in Cherokee; the majority of these segments are in Forsyth however. The value of 
land could be overridden in RUCEST in the event the user had more appropriate land pricing 
information.  

 

Table 30.4  Agricultural and Industrial Land Use Value: Cherokee vs. Forsyth  

 

 

 

 

NUMBER OF IMPROVEMENTS AND RELOCATIONS BY LAND TYPE  

RUCEST requires that the user enter the number of improvements and relocations by land 
use type, and as previously mentioned, the county selection impacts the cost for these types 
of acquisitions and/or improvements.  The value of land could be overridden in RUCEST in 
the event the user had more appropriate land pricing information.  Based on the buffers 
created in GIS, the number of impacts was entered into RUCEST.  

ROW assumptions are found in the table below. 

  

Land Type  
Cherokee unit costs 
per acre  

Forsyth unit costs 
per acre  

Industrial  $75,000  $30,000  

Agricultural  $50,000  $25,000  
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Table 30.5  ROW Assumptions for Each Alternative 
 
 

 
*Note: Preliminary impacts for tables and figures are based on a high level analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 30.5  ROW Assumptions for Each Alternative 

 

 *Note: Preliminary impacts for tables and figures are based on a high level analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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30.4 COST CALCULATIONS AND RESULTS- ROW 

Due to the alternatives’ variability in the number of lanes; some being on existing alignment 
and others on new alignment; and some located in either Cherokee or Forsyth Counties, the 
appropriate cost factors needed to be applied for a given scenario. In order to determine 
these cost factors, demonstration projects were entered into RUCEST and CES to get an 
idea of how and what cost factors apply. Subsequently, these factors were used to calculate 
the costs but without using the software tools; this was done to account for the former 
mentioned variability associated with each alternative analyzed. This section provides an 
overview of the methodology as well as the final results. 

Cost factors remained constant for all scenarios in terms of land value (i.e. price per acre - 
see Table 30-4), and by particular county. The default cost factors were used for each 
alternative whereas no overrides were done in RUCEST. However, ROW costs had to be 
split in terms of the particular county a conceptual alternative was located in, and the amount 
of ROW needed, based on Figure 30-2 below. 

Figure 30.2  Stick Diagram for SR 20 

  

PRICE PER ACRE BY LAND TYPE 

The price per acre was based on RUCEST values; however the county split was accounted 
for outside of RUCEST and via an excel spreadsheet to capture the segment lengths in both 
counties. For example, the freeways cross into both Cherokee and Forsyth Counties 
therefore the varying cost per acre for industrial and agricultural land uses, was captured and 
calculated within the excel spreadsheet. The costs were based off of the number of miles 
located in that particular county for each freeway alternative. 

  
ROW COSTS FOR EXISTING ALIGNMENT VS. NEW ALIGNMENT 

The ROW needed for both four lane and six lane typical sections did not vary. However, 
because some of the conceptual alternatives had a mixture of being on existing and new 
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alignments, this variation needed to be accounted for within the calculations. For each 
alternative, the length in miles with four lanes and with six lanes was calculated in the cost 
spreadsheet by applying the respective land value unit of cost for each. The variation 
between existing alignment versus new alignment is essential to capture because it impacts 
the ROW width needed for the build alternative. For all new alignment alternatives, it was 
assumed that there is currently no ROW owned by GDOT; therefore this determined the 
amount of ROW needed. Conversely, existing alignment alternatives already have ROW 
owned by GDOT, so only the amount needed was priced. The only links that had the four 
lane and six lane combination were Buffington and Cumming (4B, 4F) but all of the new 
location bypasses (4B, 4C, 4D, 4E, 4F) have a mixture of alternatives that are on existing as 
well as new alignments. 

As mentioned previously, alternatives with widening on existing alignment assumed 100’ was 
already within current ROW, so only 150’ extra was required. New alignment alternatives 
were calculated to need 250’ in ROW, or in the case of the freeways, they required 300’. 
Furthermore, the bypasses with both existing and new alignment alternatives were accounted 
for by calculating the ratio of existing and new alignment by mile. 

RUCEST CONTINGENCIES 

RUCEST applies three contingencies to the sub totals for land costs, improvement and 
relocation costs.  The specific type and percentages for each contingency is listed below: 

 Damages Cost – 50% 

 Scheduling – 60% 

 Administrative and Court Costs – 60% 
 

These contingencies are applied cumulatively versus only to the subtotal for land costs, 
improvement costs, and relocation costs. For the purposes of the Screen 2 Memo, ROW 
contingencies were calculated but not included within the cost totals. 

ROW COSTS BY ALTERNATIVE 

ROW for each alternative was consistently a higher costs line item in comparison to CST. 
The only exception for this was for the TSM alternative (1), which typically requires little or no 
ROW. The ROW costs for each alternative are provided below. 

30.5 SUMMARY OF ROW RESULTS 

ROW for each alternative was consistently a higher costs line item in comparison to 
CST.  The only exception for this was for conceptual alternative 1, which typically 
requires little or no ROW.  The most expensive conceptual alternative, in ROW costs, 
was conceptual alternative 2, estimated at $137.1 million ($526.5 million with 
contingencies).  The most expensive conceptual alternative segment was 4F-3 that 
widens SR 20 on existing alignment.  The ROW cost for this conceptual alternative is 
estimated at $70.8 million ($271.9 million with contingencies).  The 4F-3 Cumming Red 
alignment had 56 total displacements (52 commercial and 4 residential).  The conceptual 
alternative with the smallest ROW costs is 4C-4.  The ROW cost for this alternative is 
estimated at $12.5 million ($47.9 million with contingencies) and is associated with 10 
residential displacements and no commercial displacements. 
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 CONSTRUCTION 31.0

31.1 CONSTRUCTION METHODOLOGY – PER CES  

Since CES was the tool used for calculating construction (CST) costs, certain assumptions 
were made, documented, and ultimately entered into the CES tool.  The next sections 
describe the necessary steps involved. . Costs at this phase are preliminary and are subject 
to change as detailed analyses are performed. 

Establishing CST Assumptions  

The key variables/assumptions necessary for CES are pavement width (in feet) and link 
length (in miles).  

The number of lanes was determined based on the alternative’s location.  Figure 30-2 above 
demonstrates how the number of lanes by link and location.  

As illustrated in Figure 30-2 above, some of the alternatives have four lane and six lane 
combinations; therefore the percentage or length in miles for each alternative was calculated 
for each alternative showing how many miles have four lanes and how many have six lanes.  
Combining link length with the respective pavement width needed provided the necessary 
information for CES calculations. The assumptions made for pavement widths are listed 
below in the table.    

Table 31.1  Pavement Width Assumptions for 4 & 6 Lane Segments 

 

In addition to pavement width and segment lengths, it was necessary to count the 
number of bridges and traffic signals for each alternative, which was documented 
accordingly. The source used for determining the number of traffic signals was GDOT’s 
Transportation Data Viewer, along with the assumption that the build scenarios would 
include traffic signals at the locations of existing signals. Note: the design for this level of 
analysis was done at a high level; therefore the number, location, and lengths of turn 
lanes have not yet been determined. 

31.2 CES INPUTS 

Based on the CST assumptions selected, the appropriate data was entered into CES. 
The following sections describe the data inputs relating to pavement width, segment 
lengths, and the cost overrides manually entered for asphalt and base. Similar to 
RUCEST, CES also uses templates, which were created by GDOT’s Planning staff, One 
template was for traditional widening on existing alignment, a second template was for 

 
Number of 
Lanes  

Travel 
Lanes  

Paved-Outside 
Shoulders  

Paved-Inside 
Shoulders  

Median  Bike lane Total  

4  48’  13’  4’  44’  n/a  109’  

6  72’  13’  4’  44’  n/a  133’  
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widening on new alignment, and the third one was for Interstate/Freeway widening, but 
on new alignment. 

Pavement Width 

CES only requires or accounts for the pavement width of travel lanes, outside shoulders, 
and inside shoulders; therefore these respective metrics were entered into CES, 
reflecting the variability for alternatives with four lanes, six lanes, and freeways. The 
table below lists the widths in feet for each alternative type. 

Table 31.2  Pavement Width for Alternatives 

Number of 
Lanes  

Travel 
Lanes  

Paved-Outside 
Shoulders  

Paved-Inside 
Shoulders  

Total  

4  48’ 13’  4’  65’ 

6  72’ 13’  4’  89’ 

Freeways 48’ 24’ 20’ 92’ 

 

Link Width 

The link length for each alternative was entered into CES, but equally important was the 
variation of alternatives with both 4-lane and 6-lane segments. Therefore, this distinction 
and variability was accounted for and entered into CES for a price point for each 
alternative. For example, for the Buffington bypasses, the portions with 4 lanes were 
costed separately from the portions with 6 lanes. For both cases, the respective link 
length for the 4 lane sections and 6 lane sections were entered into CES. 

Cost Overrides 

After creating a demonstration estimate into CES, the variability for certain cost items 
was observed; therefore certain overrides were made to ensure practical construction 
cost estimates. The particular cost items overridden were for asphalt and base material. 
The CES uses a regression that varies the cost of asphalt and base according to total 
quantity purchased. Therefore, since it is likely and common practice for projects similar 
to the length of the SR 20 Improvements Project (24 miles) to be let in six to eight mile 
links versus the entire length at once, the standard cost rates for these two cost items 
were recalculated via a weighted average. This was done to prevent underestimating. 
The rate overridden for asphalt per ton was $53.31, compared to $48.46 per ton; the rate 
used for base per ton was $11.92, compared to $7.12 per ton. 

Construction assumptions are found in the table below. 
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Table 31.3  Construction Assumptions for Alternatives 

 

*Note: Preliminary impacts for tables and figures are based on a high level analysis. As detailed analyses are conducted, 
and alternatives are refined, impacts to various resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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*Note: Preliminary impacts for tables and figures are based on a high level analysis. As detailed analyses are conducted, 
and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 

shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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*Note: Preliminary impacts for tables and figures are based on a high level analysis. As detailed analyses are conducted, 
and alternatives are refined, impacts to various resources may change. 
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31.3 COST CALCULATIONS AND RESULTS- CST 

Costs for CST were constant, similarly to ROW cost factors, however variability applied 
to alternatives with a combination of four and six lane typical sections as well as for 
those alternatives that varied between being on existing alignment versus new 
alignment. The CST costs for each alternative are also provided in the table below. 
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Table 31.4  Overall ROW and CST Costs for Each Alternative 
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Price Variability for New vs. Existing Alignment 

There was variability in costs for roadway segments on existing alignment compared to 
segments on new alignment; the same applies to the contingency percentage as well 
which is covered in a later section of this report. The differential between new alignment 
and existing alignment is attributed to the amount of earthwork necessary, whereas less 
earthwork is required for widening on existing alignment compared to a substantial 
amount more required for new alignments segments. This variability was observed in the 
average cost per mile, which is illustrated in the table below. 

Table 31.5  Cost Variability 

Typical Section Average Cost per mile 

 New Alignment Existing Alignment  

Four Lanes $9.7 M  $5.3 M 

Six Lanes $11.8 M  $6.9 M 

 

The figure below provides a screen shot illustrating the difference between widening on 
existing and new alignment in terms of the amount of earthwork required. 

Figure 31.1  New Alignment and Existing Alignment Cost Variability 
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Contingencies 

The CES only applies one line item of contingency and that rate is based on whether the 
roadway segment is a standard roadway widening versus a freeway. The contingency 
for a standard widening was 15% compared to 30% for freeways. 

Costs for Bridges 

Bridge costs were not calculated in CES but instead via an Excel spreadsheet. 
Calculations were based on pavement widths and lengths (square footage) for each 
facility, using $120.00 per sq. ft. as the base rate factor. For the freeway alternatives, a 
standard diamond interchange was assumed at each crossing of a major side road and 
a lump sum cost of $15M each was used along the corridor (This factor was suggested 
by the GDOT Planning Office as a round figure to assume for typical diamond 
interchanges). For the larger scale interchanges at I-575 and GA 400, this required a 
more in depth calculation which was done by engineering staff; key variables such as 
length and height of ramps and walls were components that impacted cost estimates for 
the interchanges at I-575 and GA 400. The tables below provide additional details.  
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Table 31.6  Costs for Bridges 



SR 20 Improvements from Canton to Cumming   
    
 
 

 172 PI Nos: 0002862, 0003681, 0003682 
  
  

 
  



SR 20 Improvements from Canton to Cumming   
    
 
 

 173 PI Nos: 0002862, 0003681, 0003682 
  
  

THIS PAGE INTENTIONALLY LEFT BLANK



SR 20 Improvements from Canton to Cumming   
    

 
 

 174 PI Nos: 0002862, 0003681, 0003682 
  
  

Table 31.7  Costs for Interchanges 

 

 

 

*Note: Preliminary impacts for tables and figures are based on a high level analysis. As detailed analyses are conducted, and alternatives are refined, impacts to various 
resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest distance for Alternative 4 would be 23.20 
miles and the longest distance would be 25.43 miles. 
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Other CST Line Items 

CES, in addition to the necessary pavement required, calculates the costs for other line 
items that are not manually entered but rather automatically included (i.e. these line 
items’ cost can be overridden). The table below illustrates these in further detail. 

Table 31.8  Other CST Line Items 

Categories 

Drainage 

Erosion 

Signs 

Pavement Markings 

Traffic Control 

Earthwork 

 

31.4 SUMMARY OF CST RESULTS 

Accounting for varying typical sections, whether an alternative had links on existing or 
new alignment, and the varying roadway lengths, the most expensive alternatives were 
conceptual alternatives 3A and 3B.  Conceptual alternative 3A was estimated at $521 
million ($678 million with contingencies) and conceptual alternative 3B was estimated at 
$541 million ($704 million with contingencies). The freeway alternatives were also the 
ones with interchanges, notably the larger-scale facilities at I-575 and SR 400.  As far as 
individual links, the least expensive conceptual alternative link is 4C-3.  Not all 
alternatives had bridges, which was the case for the Macedonia link.   
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 OPERATIONS AND MAINTENANCE 32.0

Calculating the anticipated costs of maintaining a new or improved roadway facility for 
SR 20 is captured in operations and maintenance.  These costs are typically based on 
maintaining quality pavement, bridges, and signage along the corridor 
(http://www.dot.ga.gov/Projects/programs/Documents/AssetMgmt/TAMPlan.pdf); however, most 
of these cost items are difficult to project due to them being based on the severity of 
need as well as being tied to scheduled inspections.  Therefore, operations and 
maintenance costs were based on resurfacing, since resurfacing needs are easily 
foreseeable and anticipated. It was assumed that a roadway facility will be resurfaced at 
least twice within its 20 year design life.  The key driver in resurfacing costs is the 
amount of pavement needed (i.e. square yard and tonnage).  Costs at this phase are 
preliminary and are subject to change as detailed analyses are performed. 

Costs are expressed in terms of annual projections by dividing the total construction 
costs by 20 to represent the design life of twenty years.  The total construction costs are 
based on the total number of miles to repave/resurface.  The constant variable used for 
each conceptual alternative was $54 per ton for asphalt.  Data for operations and 
maintenance costs for each alternative is found below. 
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Table 32.1  Operations and Maintenance Costs 
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Source: GDOT Transportation Assessment Management Plan 
*Note: Preliminary impacts for tables and figures are based on a high level analysis. As detailed analyses are conducted, and 

alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The shortest 

distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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 BENEFIT/COST RATIO 33.0

The Benefits-to-Cost (B/C) Ratio developed for this project measures the benefits, as related 
to the Need and Purpose objectives, and compares them to the total project costs.  The Need 
and Purpose objectives for the SR 20 Corridor Improvements project are: improve Mobility, 
reduce Congestion, and improve Safety along the corridor.  Measuring each objective 
requires a metric that can act as a proxy and can be quantitatively evaluated; Mobility uses 
travel time savings, Congestion uses changes in V/C ratio, but Safety lacks an available 
quantitative metric at this stage of project development.  Costs at this phase are preliminary 
and are subject to change as detailed analyses are performed. 

Mobility can be measured by comparing the travel times between the No Build alternative 
and each conceptual alternative.  The results of this comparison can be monetized and then 
directly compared with the total project cost for each conceptual alternative.  Congestion can 
be measured by looking at the change in volume to capacity (V/C) ratio that each conceptual 
alternative achieves compared against its total project cost, as discussed in the LOS 
discussion above.  The V/C ratio can be used to estimate average operating speed which 
provides a similar result to the method described below.  Intersection delay provides a better 
measure of congestion than V/C ratio; however, developing intersection delay requires a 
different traffic modeling tool than the TDM.  These tools are inappropriate to use at this stage 
of project development.  Due to the nature of the congestion metrics, the reduction in 
congestion provides a redundant calculation and was excluded from this B/C analysis.   

To calculate benefits associated with safety for a conceptual alternative would require the use 
of stochastic modeling of the roadway geometry, as described in the Highway Safety Manual.  
This methodology calculates the reduction in probability that collisions occur along a 
conceptual alternative.  This reduction can be monetized by multiplying it by the average 
costs of a collision, which in turn can be directly compared to total project costs (typically 
aggregated with travel time savings).  However, this methodology requires substantial 
preliminary engineering and traffic modeling, which is inconsistent with Screen 2 Alternatives 
Analysis process and the fact that this level of design detail has not been developed at this 
stage of the alternatives development process.  Monetized benefits associated with safety 
were not included in this B/C ratio and may be developed at a later stage of project 
development. 

Although we considered the use of GDOT Planning Benefits-to-Cost (B/C) Ratio tool, it was 
determined to be inappropriate for this process as it is a tool used for project prioritization.  It 
compares the performance of various projects within the network of roadways in order to 
prioritize their implementation.  The primary components of the GDOT Planning B/C ratio tool 
are taken from the output of the Travel Demand Model (TDM) and looks at benefits 
associated with vehicle miles traveled (VMT) and vehicle hours traveled (VHT) reductions.  
Ultimately, the VMT and VHT metrics provide the best measures of the network effects of a 
project, which is very useful when comparing the different projects.  However, the SR 20 
Corridor Improvements Project requires a slightly different approach to measure the benefits 
and costs, since this project is trying to compare the improvements along a single corridor 
rather than the differences between two projects within the overall roadway network (includes 
side roads and parallel roads in the general vicinity of SR 20) encompassing this corridor. 

A new approach was developed to calculate the various benefits of each conceptual 
alternative, which looks at the annualization and monetization of travel time savings.  Travel 
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time savings is a comparison between the conceptual alternative and the No Build 
alternative.  Travel time savings is calculated by using the output of the TDM for total VMT 
and VHT, and calculating an average speed for the corridor. 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑆𝑝𝑒𝑒𝑑 =  
𝑉𝑒ℎ𝑖𝑐𝑙𝑒 𝑀𝑖𝑙𝑒𝑠 𝑇𝑟𝑎𝑣𝑒𝑙𝑒𝑑

𝑉𝑒ℎ𝑖𝑐𝑙𝑒 𝐻𝑜𝑢𝑟𝑠 𝑇𝑟𝑎𝑣𝑒𝑙𝑒𝑑
 

This average speed for a conceptual alternative is then divided by its length, to calculate the 
average time it takes to drive the length of the conceptual alternative.   

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒 (𝐶𝑜𝑛𝑐𝑒𝑝𝑡𝑢𝑎𝑙 𝐴𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒𝑠) =  
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑆𝑝𝑒𝑒𝑑

𝐿𝑒𝑛𝑔𝑡ℎ(𝐶𝑜𝑛𝑐𝑒𝑝𝑡𝑢𝑎𝑙 𝐴𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒)
 

The average travel time for a conceptual alternative is then compared to the No Build 
average travel time in order to calculate the travel time savings of the conceptual alternative.  
On conceptual alternatives that build new location roadways or reroute along existing facilities 
(3A, 3B, 4A-4F, 5A, and 5B) travel time savings must be calculated for both the existing and 
proposed parallel facility and a weighted average by volume is calculated to account for travel 
time savings on both facilities. 

𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 (𝐶𝑜𝑛𝑐𝑒𝑝𝑡𝑢𝑎𝑙 𝐴𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒𝑠)
=  𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒 (𝑁𝑜𝑏𝑢𝑖𝑙𝑑) − 𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒 (𝐵𝑢𝑖𝑙𝑑) 

The travel time savings is then monetized by multiplying it by per hour costs for automobiles 
and trucks, weighted by volume of each.  The average values for vehicle costs were collected 
from the Urban Mobility Report 2012, written by the Texas Transportation Institute.  These 
travel costs represent the opportunity costs, categorized by vehicle type (autos at $16.79/hr 
and trucks at $86.81/hr) for vehicles delayed due to lengthy travel times.  This monetized 
travel time savings represents the average benefit, in dollars, that an individual vehicle 
realizes, based on the improvement to mobility that a conceptual alternative realizes. 

𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 (𝑖𝑛 𝑑𝑜𝑙𝑙𝑎𝑟𝑠)

= 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓
𝐴𝑢𝑡𝑜𝑠

𝑇𝑟𝑢𝑐𝑘
𝑇𝑟𝑎𝑣𝑒𝑙 𝑥 (𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑜𝑓

𝐴𝑢𝑡𝑜𝑠

𝑇𝑟𝑢𝑐𝑘𝑠
) 

𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑠 =  𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 (𝑖𝑛 𝑑𝑜𝑙𝑙𝑎𝑟𝑠) 

The cost for a conceptual alternative is the total project cost annualized by using present 
value formulas and standard discount rates.  By annualizing the total project costs in this 
method, the value of a conceptual alternative can be directly compared to the annual benefits 
achieved.  Standard discount rate of 7.0% is used at it represents the long-term average 
return on invested capital, if it were invested in the stock market.  This annualized project cost 
is then divided by the total number of vehicles that use the facility per year to create the 
annualized cost per vehicle which is then directly compared to the benefits to calculate the 
B/C ratio.  In the case of new location or reroute conceptual alternatives, the volume on both 
the new location or rerouting and the existing facility must be combined.  The combination of 
volumes for new location or rerouting conceptual alternatives allows for the benefits to be 
captured by both the user of the new location or rerouted facility and the benefits to users of 
the existing facility.  This combination creates an apples-to-apples comparison between 
conceptual alternatives, accounting for all users traveling along the corridor. 
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𝐴𝑛𝑛𝑢𝑎𝑙𝑖𝑧𝑒𝑑 𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝐶𝑜𝑠𝑡 𝑃𝑒𝑟 𝑉𝑒ℎ𝑖𝑐𝑙𝑒 =  
𝐴𝑛𝑛𝑢𝑎𝑙𝑖𝑧𝑒𝑑 𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝐶𝑜𝑠𝑡

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑛𝑛𝑢𝑎𝑙 𝑉𝑒ℎ𝑖𝑐𝑙𝑒𝑠 𝑇𝑟𝑖𝑝𝑠
 

 

𝐵

𝐶
𝑅𝑎𝑡𝑖𝑜 =  

𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑠 𝑝𝑒𝑟 𝑉𝑒ℎ𝑖𝑐𝑙𝑒

𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝐶𝑜𝑠𝑡𝑠 𝑝𝑒𝑟 𝑉𝑒ℎ𝑖𝑐𝑙𝑒
 

This B/C ratio is customized for the SR 20 Corridor Improvements project based on the level 
of design and analysis completed thus far and based on the data output that is available.  It 
provides a comparison of the benefits gained by each vehicle trip to the amount spent to build 
that alternative and realize that benefit.  Each of the conceptual alternatives can be compared 
directly using this technique; in general, it provides a method to identify conceptual 
alternatives that provide a return on their investment. 

Below provides a detailed analysis of the results of the B/C ratio. 

 

 

Detailed Analysis 

The B/C figure below provides a summary bar chart where the B/C ratios for each conceptual 
alternative is plotted and provides a visualization of the associated comparisons.  Using the 
described rating scale, each conceptual alternative is rated and then grouped based on 
strategy and comparable alternatives by link. 
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Figure 33.1  B/C Ratio 

 

*Note: Preliminary impacts for tables and figures are based on a high level analysis. As detailed analyses are 
conducted, and alternatives are refined, impacts to various resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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Table 33.1  Benefit/Cost Analysis 

Conceptual 
Alternative 

Benefits 
($) 

Project Costs 
($) 

B/C Ratio Qualitative Rating 

0 – No Build $0 $0 0.0 Needs Improvement 

1 – Transportation 
Systems Management 

N/A N/A N/A Exceeds 

2 – Widen Existing SR 
20 

$11.74 $3.91 3.0 Meets 

3A – North $15.63 $6.91 2.3 Meets 

3B – South $17.22 $6.94 2.5 Meets 

4A – Canton $0.01 $0.20 0.1 Needs Improvement 

4B-1 – Buffington Blue $4.27 $0.84 5.1 Exceeds 

4B-2 – Buffington 
Green 

$4.24 $0.92 4.6 Exceeds 

4B-3 – Buffington Red $3.55 $0.83 4.3 Exceeds 

4B-4 – Buffington 
Yellow 

$4.40 $0.90 4.9 Exceeds 

4C-1 – Macedonia Pink $2.02 $0.61 3.8 Meets 

4C-2 – Macedonia Teal $2.05 $0.64 3.2 Meets 

4C-3 – Macedonia Red $1.08 $0.66 1.6 Needs Improvement 

4C-4 – Macedonia 
Orange 

$2.0 $0.51 3.9 Exceeds 

4D-1 – Lathemtown 
Blue 

$2.88 $0.87 3.3 Meets 

4D-2 - Lathemtown 
Green 

$2.99 $1.01 3.0 Meets 

4D-3 - Lathemtown Red $2.00 $1.13 1.8 Needs Improvement 

4D-4 – Lathemtown 
Yellow 

$3.12 $0.80 3.9 Exceeds 

4E-1 – Ducktown Pink $3.03 $0.80 2.8 Meets 

4E-2 – Ducktown Red $1.64 $1.03 1.6 Needs Improvement 

4E-3 – Ducktown Teal $3.09 $1.07 2.9 Meets 

4E-4 – Ducktown 
Orange 

$3.18 $1.24 2.6 Meets 

4F-1 – Cumming Green $3.88 $0.98 4.0 Exceeds 

4F-2 - Cumming Yellow $3.20 $1.14 2.8 Meets 

4F-3 – Cumming Red $3.78 $1.46 2.6 Meets 

4F-4 - Cumming Pink $3.59 $1.41 2.5 Meets 

4F-5 – Cumming 
Orange 

$3.70 $1.10 3.3 Meets 

4F-6 – Cumming Blue $3.70 $0.80 4.6 Exceeds 

5A – Widen SR 20 to 
Widened SR 369 

$6.75 $2.88 2.3 Meets 

5B – Widen SR 20 to 
Exist. Bethelview Road 

N/A N/A N/A Needs Improvement 

*Note: Preliminary impacts for tables and figures are based on a high level analysis. As detailed analyses are conducted, 
and alternatives are refined, impacts to various resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 
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The No Build conceptual alternative receives a B/C ratio of 0.0.  This low ratio is due to the 
No Build being the base line of comparison. The TSM improvements, which are small 
localized improvements, were not modeled using the TDM and the specifics of the 
improvements are unknown at this time.  The lack of specific details for the TSM causes this 
conceptual alternative to be listed as N/A.  Typically, TSM improvements are very low cost 
and when implemented allow for the existing facilities to operate at an optimal condition for 
the volume of traffic present.  The TSM receives a rating of ‘Exceeds’ due to its low-cost 
nature. 

The combination of sub-alternatives between conceptual alternative 4 links range from 0.1 to 
5.1 and are among the best and worst performing of all conceptual alternatives.  Each of 
these ratings should only be compared by conceptual alternatives within the same link, as the 
analysis provides the best comparisons between these links or as the corridor as a whole.  A 
specific link may not have a B/C ratio that performs in the ‘Exceeds’ or ‘Meets’ ratings, but it 
should not be precluded from consideration as a viable conceptual alternative.  The TDM 
model results are best when interpreted at the macroscopic level, or along the entire corridor.  
When analyzing an alternative at the microscopic level, as this analysis is conducted, the 
results of the TDM do not provide enough distinction between conceptual alternatives.   

Conceptual alternative 5A provides a moderate return on investment, mostly due to the low 
cost and moderate performance improvement along the corridor.  Conceptual alternative 5B 
was not modeled using the TDM and thus benefits cannot be calculated.  Due to the nature 
of conceptual alternative 5B’s proposed improvements, it would be expected to perform with 
similar B/C ratios as conceptual alternatives 4A, 4B-3, 4C-3, 4D-3, and 4E-2 on their 
respective links.  However, due to no improvements being made to the Cumming Link (e.g., 
4F), the B/C ratio along this link would be 0.0.  In order to estimate conceptual alternative 
5B’s B/C ratio, a simple average of B/C ratios were taken.  It is estimated that the B/C ratio for 
this conceptual alternatives is 1.6 and therefore received a rating of ‘Needs Improvement.’ 
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 CONSTRUCTABILITY 34.0

Table 34.1  Potential Constructability Impacts  

Conceptual 
Alternative 

Overall Structures Roadway 
Community 
Impacts to 
Schedule 

Qualitative 

0  Exceeds Exceeds Exceeds Exceeds  

1  Exceeds Exceeds Exceeds Exceeds  

2  Meets Exceeds Meets 
Needs  
Improvement 

 

3A   
Meets 

Needs 
Improvement 

Meets Meets 
 

3B  Needs 
Improvement 

Needs 
Improvement 

Meets 
Needs  
Improvement 

 

4A  Exceeds Exceeds Meets Exceeds  

4B-1  Exceeds Exceeds Exceeds Exceeds  

4B-2  Exceeds Exceeds Exceeds Meets  

4B-3  Meets Exceeds Meets Meets  

4B-4  Exceeds Exceeds Exceeds Exceeds  

4C-1  Exceeds Exceeds Exceeds Meets  

4C-2  Meets Exceeds Meets Meets  

4C-3  Meets Exceeds Meets 
Needs  
Improvement 

 

4C-4  Exceeds Exceeds Exceeds Meets  

4D-1  Exceeds Exceeds Exceeds Exceeds  

4D-2  Exceeds Exceeds Exceeds Meets  

4D-3  Meets Exceeds Meets 
Needs  
Improvement 

 

4D-4  Meets Exceeds Meets Meets  

4E-1  Exceeds Exceeds Exceeds Meets  

4E-2  Meets Exceeds Meets 
Needs  
Improvement 

 

4E-3  Exceeds Exceeds Exceeds Meets  

4E-4  Exceeds Exceeds Exceeds Meets  

4F-1  Exceeds Exceeds Meets Exceeds  
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Table 34.1  Potential Constructability Impacts  

4F-2  Meets Exceeds Meets Meets  

4F-3  
Needs 
Improvement 

Exceeds 
Needs 
Improvement 

Needs  
Improvement 

 

4F-4  
Needs 
Improvement 

Needs 
Improvement 

Needs 
Improvement 

Meets  

4F-5  Meets Exceeds Meets Meets  

4F-6  Exceeds Exceeds Exceeds Exceeds  

5A – SR 369 as SR 20 Meets Exceeds Meets Meets  

5B – Bethelview Rd as 
SR 20 

Meets Exceeds Meets Meets 
 

 

For the no build conceptual alternative, it is assumed that no improvements are done to the 
existing SR 20. Therefore, the alternative requires no construction and therefore has no 
complications or risk.  

For the Transportation Systems Management conceptual alternative, it is assumed that most 
of the improvements are to be completed without additional structures, modifications to 
structures, roadway construction or staging, within the existing right-of-way or require minimal 
right-of-way acquisition.  Therefore, the alternative can be constructed with minimal 
complications and low risk to construct cost and project schedule.  

Widening along the existing SR 20 corridor presents several complications that vary in cost 
and project schedule risk.  Structural complications will be minimal as few bridges will be 
constructed, which results in low cost and project schedule risk.  Roadway construction will 
require moderately complex staging, but is within standard construction staging practice.  
Roadway construction will provide moderate cost risk and moderate project schedule risk.  
Due to the high number of impacted communities, businesses, and residents along the 
existing corridor, this alternative has high cost and project schedule risk.  The overall rating 
for this corridor was evaluated as Meets.   

Constructing conceptual alternative 3A will require 57 total bridges, which is a significant 
number when compared to all other alternatives.  Most of these bridges will be standard 
roadway or stream crossings; however, five bridges will be long-span flyover bridges 
connecting the alternative to the freeways on either end of the corridor.  Additionally, there will 
be one bridge that will cross the Etowah River, which may require additional environmental 
considerations not accounted for in the cost estimate or project schedule. The risk associated 
with the volume and complexity of bridge construction is very high, especially when 
compared to other alternatives.  Roadway construction for this alternative will be straight 
forward, as whole sections of the freeway can be constructed at once.  The risk for roadway 
construction on this alternative is moderate as grade separating the local roads that cross the 
proposed route may require more complex construction staging.  Community Impacts to 
Schedule will be minimal, as displacements and impacts to communities, businesses, and 
residents should remain few in number.  However, the impact of a freeway bisecting 
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neighborhoods, small communities, or business districts will be significant.  The results of 
these community impacts to schedule pose moderate risks to cost and project schedule. 

Constructing conceptual alternative 3B will require 84 bridges, which is significantly higher 
than 3A and other alternatives.  Most of these bridges will be standard roadway or stream 
crossings; however, nine bridges will be long-span flyover bridges connecting the alternative 
to the freeways on either end of the corridor.  The risk associated with the volume and 
complexity of bridge construction is very high, especially when compared to the other 
alternatives.  Roadway construction for this alternative will be uncomplicated, as whole 
sections of the freeway can be constructed at once.  The risk for roadway construction on this 
alternative is moderate as grade separating the local roads that cross the proposed route 
may require more complex construction staging.  Community Impacts to Schedule will be 
significant on this project, as displacements and impacts to communities, businesses, and 
residents are numerous.  Additionally, the impact of a freeway bisecting neighborhoods, 
communities, and business districts will be significant.  The results of these community 
impacts to schedule pose high risks to cost and project schedule. 

The segment between I-575 and Scott Road (4A) is included within this analysis to fill in the 
gap between the Buffington segment and I-575.  This segment scores high in all categories 
as it is scheduled to be widened in 2018 and falls outside the purview of this analysis.  

Conceptual alternatives 4B-1, 4B-2, and 4B-4 around Buffington pose very little risk to their 
structural, roadway, or community impacts to schedule constructability categories.  Each 
alternative is a localized bypass conceptual alternative, routed through areas with little to no 
development.  Additionally, none of the conceptual alternatives have complex roadway or 
structural items to construct.  The construction cost and project schedule risk for these 
alternatives is low. Conceptual alternative 4B-2 still scores an “Exceeds” even though the 
community impacts to schedule rates as “Meets”. This scoring reflects that there are more 
developed properties along this alternative than 4B-1 and 4B-4, but they are less than 4B-3.  
Conceptual alternative 4B-1 through Buffington will require standard widening construction 
staging and will displace a moderate number of businesses and residents along its corridor.  
Widening along this segment provides a moderate risk to construction cost and project 
schedule. 

Conceptual alternatives 4C-1 and 4C-4 around Macedonia pose very little risk to their 
structural or roadway constructability categories.  Each of these alternatives is a localized 
bypass conceptual alternative, routed through areas with little to no development.  
Additionally, none of the proposed alternatives have complex roadway or structural items to 
construct.  There is a moderate level of development along these alternatives, but it is less 
than the other alternatives within this segment. Although community impacts to schedule 
scores “Meets”, the low risk for structural and roadway constructability result in a low overall 
construction cost and project schedule risk. Conceptual alternative 4C-2 around Macedonia 
poses very little risk to its structural category, while having a moderate level or risk to both the 
roadway and community impacts to schedule categories.  Roughly half of this alternative is 
constructed on new location, while the remaining is mostly existing widening.  This alternative 
will require standard roadway widening construction staging and will impact a greater number 
of businesses, residents, and communities.  These impacts pose a moderate risk to 
construction cost and project schedule.  Conceptual alternative 4C-3 will widen the existing 
roadway through Macedonia and poses little risk to its structural constructability category due 
to no structures being built within this area.  Roadway construction through this area will 
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require standard roadway widening construction staging which will impact a significant 
number of businesses and residents.  This construction poses a moderate level of risk to the 
construction cost and project schedule.  This alternative will displace the greatest number of 
businesses and residents, which poses a high risk to project schedule and a moderate risk to 
construction cost. 

Conceptual alternatives 4D-1 and 4D-2 around Lathemtown pose very little risk to their 
structural, roadway, or community impacts to schedule constructability components.  Each of 
these alternatives is a localized bypass conceptual alternative, routed through areas with little 
to no development.  Conceptual alternative 4D-2 will impact more community impacts than 
4D-1, but it does not change its overall evaluation.  Additionally, none of the proposed 
alternatives have complex roadway or structural items to construct.  The construction cost 
and project schedule risk for these alternatives is low.  Conceptual alternative 4D-3 will widen 
the existing roadway through Lathemtown and poses little risk to its structural constructability 
category due to the few standard structures being built within this area.  Roadway 
construction through this area will require standard roadway widening construction staging 
which will impact a significant number of businesses and residents.  This construction poses 
a moderate level of risk to the construction cost and project schedule.  This alternative will 
displace the greatest number of businesses and residents, which poses a high risk to project 
schedule and a moderate risk to construction cost. These impacts pose a moderate risk to 
construction cost and project schedule.  Conceptual alternative 4D-4 routed south of 
Lathemtown poses very little risk to its structural category, while having a moderate level or 
risk to both the roadway and community impacts to schedule categories.  Over half of this 
alternative is constructed on new location, while the remaining is mostly existing widening.  
This alternative will require standard roadway widening construction staging and will impact a 
greater number of businesses, residents, and communities.  These impacts pose a moderate 
risk to construction cost and project schedule.  

Conceptual alternatives 4E-1, 4E-3, and 4E-4 around Ducktown pose very little risk to their 
structural or roadway constructability categories.  Each alternative is a localized bypass 
conceptual alternative, routed through areas with moderate levels of development.  
Additionally, none of the proposed alternatives have complex roadway or structural items to 
construct.  The construction cost and project schedule risk for these alternatives is low.  
Conceptual alternative 4E-2 through Ducktown will require standard widening construction 
staging and will displace and impact the greatest number of businesses and residents along 
its corridor.  Widening along this segment provides a moderate risk to construction cost and 
project schedule. 

Conceptual alternatives 4F-1 and 4F-6 to the north and south of Cumming, respectively, pose 
low cost and project schedule risk when compared to the other alternatives.  4F-1 has few 
structures to construct, standard roadway widening constructing staging, and one of the 
fewest number of impacts to businesses, residents, and communities.  4F-6 has more 
structures than the other alternatives, but these structures are standard structures spanning 
streams.  Most of this alternative is located on new location and therefore will have simple 
roadway construction and fewest numbers of impacts to businesses, residents, and 
communities.  Conceptual alternatives 4F-2 and 4F-5 pose moderate levels of cost and 
project schedule risk.  Conceptual alternative 4F-2 mostly widens existing SR 20, turning on 
Elm Street and widening along this narrow roadway, avoiding the more developed areas of 
Downtown Cumming.  As such, it will have typical construction staging.  Conceptual 
alternative 4F-5 mostly widens along existing SR 20 as well and bypasses Downtown 
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Cumming by following Tolbert Street south. Moderate construction staging may be required 
where the conceptual alternatives ties into the existing roadway, but in general the risks will 
be relatively low since Downtown Cumming is avoided.  Conceptual alternative 4F-3 will 
widen along the existing corridor and requires only a couple standard bridge structures to be 
built. However, it will require complex staging in order to maintain adequate capacity, 
particularly through Downtown Cumming. Conceptual alternative 4F-3 has the highest 
number of displacements, resulting in a high number of community impacts.  Conceptual 
alternative 4F-4 includes a tunnel through Downtown Cumming, a very complex structure to 
construct. The tunnel will require complex staging and detours, resulting in a high risk for 
project cost and schedule. This alternative goes through a very developed area, but with 
relatively few residential impacts. 

Conceptual alternative 5A poses moderate levels of cost and project schedule risk. The 
alternative is constructed entirely along existing roads and will require typical roadway 
construction staging. Structural complications will be minimal as few bridges will be 
constructed, which results in low cost and project schedule risk.  Widening along the existing 
SR 20 will impact numerous businesses and residents; however SR 369 is much less 
developed, resulting is moderate community impacts. 

Conceptual alternative 5B poses moderate levels of cost and project schedule risk. The 
alternative would widen existing SR 20 and divert onto existing Bethelview Rd to GA 400; 
therefore, it is constructed entirely along existing roads and will require typical roadway 
construction staging. Structural complications will be minimal as few bridges will be 
constructed, which results in low cost and project schedule risk.  Widening along the existing 
SR 20 will impact numerous businesses and residents. 

The constructability measure provides a qualitative measure for the risks associated with the 
construction cost or overall project schedule.  Risk identifies areas of uncertainty in the 
conceptual alternative’s construction cost or overall project schedule that are difficult to 
account for at this early stage in project development. The method for determining 
constructability for the conceptual alternatives consists of identifying risks associated with the 
construction of major structures (bridges or tunnels), construction of roadway on 
embankment, and community impacts (variations in right-of-way acquisition).   
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 MARGINAL UTILITY 35.0

35.1 APPROACH 

The B/C ratio provides a comparison of overall benefit to costs.  However, this ratio alone 
does not clearly identifying differences among the way performance and costs interact.  
Therefore, a supplemental analysis will serve to assist in further distinguishing among 
performance and costs among the conceptual alternatives.  This Marginal Utility Analysis 
distinguishes the relative value of the benefit among all alternatives.  This marginal utility 
metric provides a unit benefit per dollar spent for each conceptual alternative. These data 
answer the question, “If all the conceptual alternatives meet the Need and Purpose, what is 
the incremental value of each for the expenditure of funds?”  

Based on the need to differentiate among alternatives that have the potential to meet the 
Need and Purpose, but have different costs, it was determined that using a criteria that 
measures the marginal utility per dollar be compared across all conceptual alternatives.  This 
evaluation provides a measurement of the incremental proportional benefit of the alternative 
per dollar spent, which essentially evaluates the utility for each conceptual alternative and 
provides an answer to these questions: 

 How much improvement (as measured by travel time and level of service) 
does one conceptual alternative have over another for the cost? 

 Would constructing a more/less expensive project that meets the Need and 
Purpose be worth the cost?   

 

The benefits measured in marginal utility were selected based on the Need and Purpose, 
specifically the congestion and mobility criteria. Since safety ratings were ‘Meets’ for all the 
conceptual alternatives it was not used to distinguish among conceptual alternatives. Travel 
time savings (minutes) and volume/capacity (V/C) ratio, which are both units that indicate the 
user benefit for mobility and congestion respectively, were selected for analysis.  

Assumptions  

 The conceptual alternative links identified as ‘4(A + B + C + D + E + F)’ is used to 
describe the combination of links that would be necessary to obtain an overall 
corridor-wide benefit/cost result. Although the links are adjoining, this metric 
cannot simply be summed together to generate the results of the metric to create 
an overall conceptual alternative 4 extending between I-575 and SR 400. 
Alternatively, in order for the 4(A+B+C+D+E+F) alternative to demonstrate 
corridor-wide data, additional analysis would be required to develop these 
results.  

 During the Screen 2 phase, the exact combination(s) of each sub-alternative 
developed for each link in conceptual alternative 4 has not been determined. As 
such, a range of values for travel time savings and V/C ratio was developed to 
provide an apples to apples comparison with the other corridor-wide conceptual 
alternatives. Three combinations are shown in this analysis- Best, Worst, and 
Median. ‘Best’ indicates the combination of best-performing sub-alternatives per 
link per metric. ‘Worst’ indicates the combination of worst-performing sub-
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alternatives per link per metric. ‘Median’ indicates the combination of sub-
alternatives that perform at the 50th percentile per metric.  

 The Travel Demand Model (TDM) provides output data for travel times and V/C 
ratio during the congested period or peak period of the day. Travel time is the 
metric from which travel time savings was derived, such that it is the difference 
between the conceptual alternative’s travel time subtracted from the travel time 
under the No Build condition. The travel time and V/C ratio were used in 
developing the marginal utility analysis for conceptual alternatives 0, 2, 3A, 3B, 
4A-F, and 5A.  

 Conceptual Alternative 1 and 5B were not modeled using the TDM.  

 Conceptual Alternative 1 Data  
o Quantitative data from the TDM were not obtainable for this alternative. 

This conceptual alternative consists of minor operational improvements, 
such as adding turn lanes, improving signal timing, etc. These minor 
improvements combined with the limitations of the TDM prevent this 
conceptual alternative from being modeled using the TDM. This 
conceptual alternative has been identified as N/A for purposes of this 
marginal utility analysis; however, a qualitative analysis has been 
provided below.  

 Conceptual Alternative 5B Data  
o Travel time for 5B was generated by summing the travel times for the 

independent links of the SR 20 widening scenario between I-575 and 
Bethelview Road (4A + 4B-3 + 4C-2 + 4D-3 + 4E-2) and the travel time 
for the No Build Scenario for the Cumming Link (4F). This approach 
provides a rough approximation of travel times for this conceptual 
alternative. Bethelview Road widening is already programmed to be 
widened under the TDM future scenario, and since this is accounted for in 
the No Build scenario, the No Build condition for Cumming Link 4F is the 
closest approximation for obtaining data.  

o V/C Ratio for 5B was generated by calculating the weighted average of 
V/C ratios by Volume for the widening scenario extending to Bethelview 
Road (4A, 4B-3, 4C-3, 4D-3, 4E-2) and No Build for the Cumming Link 
(4F). This approach provides a rough approximation of V/C ratio for this 
conceptual alternative. As mentioned above for the congested time data, 
4F provides the closest dataset to use in this scenario.  

 

35.2 DATA AND RESULTS 

The following outlines the data used to analyze marginal utility. 
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Table 35.1  Data for Marginal Utility Analysis 

 

Source: V/C ratios and Travel Time Savings via Atlanta Regional Commission (ARC) Travel Demand Model – 4-Step 
Model 2010 Base Year 

*Note: Preliminary impacts for tables and figures are based on a high level analysis. As detailed analyses are 
conducted, and alternatives are refined, impacts to various resources may change. 

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The 
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles. 

 

 

Travel Time Savings Metric  
 

These data for travel time savings are best represented graphically in the figure below: 
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Figure 35.1  Marginal Utility Metric for Mobility Improvements 

 
Source: Travel Time Savings via Atlanta Regional Commission’s Travel Demand Model 4-step Model 2010 

Base Year 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed 

analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent 

analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 
25.43 miles. 

 

 

Marginal utility as measured by travel time savings/$M ranged from 0-0.53 minutes 
saved/$M, and was divided into three main categories based on the natural breaks.   The 
incremental proportional benefit per dollar of each conceptual alternative analysis 
demonstrated that the incremental benefit per million dollars spent was best for conceptual 
alternatives 2 and 4.   
 
The travel time savings graph represents that for each million dollars spent, the 
conceptual alternative would result in “X” number of minutes in time saved traveling the 
SR 20 corridor between I-575 and SR 400. This serves as an additional analysis to 
correlate per unit mobility performance and cost.  For apples to apples comparison of the 
entire study corridor, 0, 1, 2, 3A, 3B, 4 (Best), 4 (Median), 4 (Worst), 5A, and 5B should 
be compared. The appropriate comparison of each of the conceptual alternative 4 links 
(A, B, C, D, E, and F) is to compare sub-alternatives within each link, so the comparison 
should be made thusly: 4B-1 vs. 4B-2 vs. 4B-3 vs. 4B-4, and so forth [please note above 
assumptions]. As stated in the assumptions, conceptual alternative 1 was not modeled; 
however, a qualitative evaluation was performed to estimate its performance in the 
metric.  In general, TSM improvements provide slight improvements to trip times along 
corridors.  The TDM results indicate that additional capacity (e.g. additional lanes) will be 
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required to achieve this Need and Purpose objective.  The result of which is beyond the 
capability of conceptual alternative 1.  
 
The travel time savings (minutes)/$M data for the entire corridor demonstrate three 
natural breaks ranging between 0 and 0.30 minutes saved/million dollars spent (e.g., 
excluding individual links of alternative 4). Conceptual alternatives 0 and 1 are at the low 
end of the range; 3A, 3B, 4(Worst), 5A, and 5B are in the middle of the range, while 2, 4 
(Best), 4 (Median) are at the upper end of the range. In summary, these data show that 
dollar for dollar spent, there is no additional utility or value that 3A, 3B, 5A, and 5B 
provide over 2 and 4. Therefore, conceptual alternatives 2 (e.g., Widening along 
Existing) and 4 (e.g., Widening along Existing with Localized Bypasses) provide a better 
performance as measured by travel time savings for each million dollars spent, as 
compared to the new location facilities (3A and 3B) and the rerouting facilities (5A and 
5B).  
 
Conceptual alternative 4 is a combination of sub-alternatives in each link, which ranges 
from best-performing, 4 (Best), at 0.30 minutes saved/$M, medium-performing, 4 
(Median), at 0.25 minutes saved/$M, and worst-performing, 4 (Worst), at 0.16 minutes 
saved/$M. The 4 (Best) conceptual alternative indicates that there is a combination of 
link sub-alternatives that performs better than all other corridor-wide conceptual 
alternatives. The 4 (Worst) conceptual alternative indicates that the worst-performing 
combination of link sub-alternatives performs equivalent to 5A (0.16 minutes saved/$M). 
The 4 (median) alternative identifies that the 50th percentile combination attains 0.25 
minutes saved/$M, which indicates that the bulk of the combinations provide similar 
returns on investment as conceptual alternative 2 (0.26 minutes saved/$M). As such, 
most combinations of sub-alternatives in each link within conceptual alternative 4 will 
perform, in terms of minutes saved per million dollars spent, better than conceptual 
alternatives (0, 1, 3A, 3B, 5A, and 5B).  
 
As stated above, the values for conceptual alternative 4 (4A-4F) should not be compared 
in the same manner as the other corridor-wide improvements. Each of these conceptual 
alternatives identifies a similar return on investment comparison in terms of travel time 
savings per each million dollars spent; however, the range of acceptable returns will vary 
between each link. Additionally, the use of the TDM as a modeling tool provides stronger 
reliability when comparing conceptual alternatives that are corridor-wide, as opposed to 
the comparison of sub-alternatives within an individual link. It is recommended that as 
this project advances in greater detail of design and analysis, that each of these sub-
alternatives is analyzed in more detail using tools more appropriate with their scale.  

 
Congestion Relief (V/C Ratio)  
The figure below provides performance details measuring congestion value (V/C ratio) 
across conceptual alternatives.   
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Figure 35.2  Marginal Utility Metric for Congestion Relief 

 
Source: V/C ratio via Atlanta Regional Commission’s Travel Demand Model – 4-Step Model, 2010 Base 

Year 
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed 

analyses are conducted, and alternatives are refined, impacts to various resources may change. 
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent 

analyses. The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would 
be 25.43 miles. 

 

 

The marginal utility as measured by $M spent per 0.01 decrease in V/C ratio ranged 
from $0 to 68M and was divided into three main groupings based on natural breaks in 
data.   

The millions-of-dollars-spent-to-decrease-V/C-ratio-by-0.01 graph provides an additional 
sensitivity in the marginal utility analysis (e.g., relates congestion relief and cost). The 
V/C ratio is a quantitative measure of congestion along a corridor where it compares the 
volume of demand to the capacity of the conceptual alternative. For apples to apples 
comparison of the entire study corridor, only 0, 1, 2, 3A, 3B, 4 (Best), 4 (Median), 4 
(Worst), 5A, and 5B should be compared. As stated in the assumptions, conceptual 
alternative 1 was not modeled; however, a qualitative evaluation was performed to 
estimate its performance in the metric. In general, TSM improvements provide slight 
improvements to congestion along corridors. The TDM results indicate that additional 
capacity (e.g. additional lanes) will be required to achieve this Need and Purpose 
objective. The result of which is beyond the capability of conceptual alternative 1.  

The millions of dollars spent to decrease congestion (V/C ratio) by 0.01 data for the 
entire corridor between I-575 and SR 400 demonstrates natural breaks ranging from 
$0.94M to $68M/0.01 V/C ratio decrease. Conceptual alternatives 0 and 1 are at the low 
end of the range because they provide not improvement to congestion; 2, 4 (Best), 4 
(Median), 4 (Worst), and 5B provide similar marginal utility; and 3A, 3B, and 5A are at 
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the high end of the spectrum. Therefore, conceptual alternative 2, 4 (Best), 4 (Median), 4 
(Worst), and 5B provide better performance as measured by millions-of-dollars-spent-to-
decrease-V/C-ratio-by-0.01 as compared to the new location facilities (3A and 3B) and 
other rerouting conceptual alternative (5A).  

Conceptual alternative 4 combinations of sub-alternatives in each link range from the 
best-performing, 4 (Best), at $11.75M/0.01 V/C decrease; median-performing, 4 
(Median), at $13.77$M/0.01 V/C decrease; and worst-performing, 4 (Worst), at 
$25.07M/0.01 V/C decrease. The 4 (Best) conceptual alternative indicates that there is a 
combination of link sub-alternatives that performs, in terms of this metric, better than all 
other conceptual alternatives. The 4 (Worst) conceptual alternative indicates that the 
worst performing combination of link sub-alternatives performs equivalent to 2 (23.35). 
The 4 (median) identifies that the 50th percentile combination is located at 13.77, which 
indicates that the bulk of the 4 combinations of links provide better performance than any 
other conceptual alternative. As such, most combinations of link sub-alternatives within 
conceptual alternative 4 will perform, in terms of this metric, better than the other 
conceptual alternatives (0, 1, 2, 3A, 3B, 5A, and 5B).  

The values for Conceptual Alternative 4 (4A-4F) should not be compared in the same 
manner as the other corridor-wide improvements. Each of these conceptual alternatives 
identifies a similar return on investment per link in comparison of terms of millions-
dollars-spent-to-decrease-V/C-ratio-by-0.01; however, the range of acceptable returns 
will vary between each link. Additionally, the use of the TDM as a modeling tool provides 
stronger reliability when comparing conceptual alternatives that are corridor-wide, as 
opposed to sub-alternatives among each of the individual links. It is recommended that 
each of these sub-alternatives in the links is analyzed in more detail using tools more 
appropriate with their scale in order to screen them further.  

Marginal Utility Conclusions  

As mentioned above in the assumptions, conceptual alternative 5B’s change in V/C ratio 
was approximated through the use of a weighted average of widening link V/C ratios to 
PM Peak volume. Conceptual alternative 5B’s result indicates an efficient investment in 
terms of congestion relief; however, the method for approximating its V/C ratio is 
overemphasizing the high rates of return on links A, B, C, D, and E. The widening 
alternative for each link (4A, 4B-3, 4C-3, 4D-3, and 4E-2) indicates an efficient 
investment, but in reality, they never reach the same level of congestion as link F. 
Hence, conceptual alternative 5B effectively ignores making improvements to the 
bottleneck in Cumming and in this situation the alternative would provide diminished 
congestion relief to the entire corridor.  

Since over half of conceptual alternative 5B consists of the conceptual alternative 2 
(e.g., widening existing SR 20 between I-575 and Bethelview), and conceptual 
alternative 2 is strong performing in terms of marginal benefits/dollars spent, it can be 
concluded that the 5B results are heavily influenced by the benefits of conceptual 
alternative 2. Conceptual alternative 5B is not recommended for advancement, even 
though it performs similarly on one metric as 2 and 4. 5B does provide an efficient 
investment in terms of improving mobility; but not one that will reduce congestion along 
the entire corridor between the logical termini of I-575 and SR 400 and thus address the 
project Need and Purpose.  
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Based on these marginal utility results, it is recommended that conceptual alternatives 2 
and 4 receive a ‘Meets’ rating and as such advance to the DEIS since the user benefit is 
relatively better from both congestion and mobility per dollar criteria for conceptual 
alternatives 2 and 4 as compared to all other conceptual alternatives and would have the 
greatest potential to address the project’s Need and Purpose. Conceptual alternatives 0, 
1, 3A, 3B, 5A, and 5B are recommended as ‘Needs Improvement’ rating due to 
performance and therefore not recommended to advance based on the marginal utility 
results. 
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 TRANSPORTATION SYSTEMS MANAGEMENT SUMMARY 36.0

TSM intersection and arterial strategies are focused on providing improvements at site 
specific locations such as intersections.   While one or any combination of TSM strategies 
may improve mobility and capacity at site specific locations, the alternative fails to add the 
necessary capacity and provide the desired mobility improvements needed by the overall 
corridor.  Adding additional turn lanes and through lanes (auxiliary lanes) on either the side 
street and/or along SR 20 at any intersection would only occur in the general vicinity of the 
intersection in the TSM alternative. Optimizing the signals may improve mobility at those 
intersections, however they would then meet the bottlenecks on the over capacity roadway 
segments between intersections that were not improved with this alternative.  Thus these 
spot improvements only provide spot relief. The required capacity along the corridor between 
intersections would not have been addressed and would still need to be improved to meet the 
future demand.  

Signal timing optimization and/or ITS enhancements would also not produce the desired 
effect or improvement along the entire corridor as needed because they do not address the 
capacity limitations that exist throughout the entire corridor.  The same can be said for arterial 
strategies as they are designed to target site specific problem areas (bottlenecks) and not 
corridor issues.    

The TSM strategies would only be implemented at spot specific locations along the SR 20 
corridor, they would not achieve the corridor’s need and purpose as it relates to improving 
capacity and mobility throughout the entire corridor.  
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Figure 112: Aerial Mapping (1 of 3)
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Figure 113: Aerial Mapping (2 of 3)
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Figure 114: Aerial Mapping (3 of 3)
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