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• GS-136-18 (5) and GS 163-93

• Adopted on July 10, 2003

• Granted the Board of 

Transportation the authority to 

make rules, regulations, and 

ordinances for use on the State 

highways; and includes street 

and driveway access to State 

highways. 

http://www.ncleg.net/gascripts/statutes/

statutelookup.pl?statute=136-18

Revised Manual 
Coming Soon!

NCDOT Capacity Analysis Guidelines and CM Updates

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx

Driveway Manual Policy

This Photo by Unknown Author is 
licensed under CC BY

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx
http://flickr.com/photos/delusionalcubsfan/5177119688
https://creativecommons.org/licenses/by/3.0/


Driveway Manual Policy

• DRAFT Driveway Manual anticipated to be 

released for stakeholder comments in 2023 

• Driveway Manual will consist of four parts:

o Board Policy

o Legal Ordinances/ 

Requirements

o Guidance (likely on CMS Website)

o Interpretations and 

Applications (to be added 

over time)

http://www.ncleg.net/gascripts/statutes/

statutelookup.pl?statute=136-18

Revised Manual 
Coming Soon!

NCDOT Capacity Analysis Guidelines and CM Updates

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx
This Photo by Unknown Author is 
licensed under CC BY

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx
http://flickr.com/photos/delusionalcubsfan/5177119688
https://creativecommons.org/licenses/by/3.0/


• New Guidelines now 

broken into Standards 

and Best Practices

• NCDOT Capacity 

Analysis Guidelines –

Standards are now 

official and in effect 

(replaces 2015 

Analysis Guidelines)

NCDOT Capacity Analysis Guidelines and CM Updates

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx

Draft New Analysis Guidelines - Standards

NCDOT  2022 Capacity Analysis Guidelines - Standards

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx


• New Guidelines now broken into 
Standards and Best Practices

• Draft Best Practices on CMS 
Website for comments will be 
revised very soon (thank you to 
those who provided comments!)

• Transition to using Draft Best 
Practices document

• More TIA Guidelines Coming 
Soon…

NCDOT Capacity Analysis Guidelines and CM Updates

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx

Draft New Analysis Guidelines – Best Practices

NCDOT  DRAFT 2022 Capacity Analysis Guidelines -

Best Practices

To be 

revised and 

reposted 

soon!

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx


• New spreadsheet based on 

ITE Trip Gen. Manual Version 

11 (more mode & setting data)

• Draft V10+Supp to be removed 

soon

• Draft V11 Spreadsheet has

been posted, but will be 

revised

• Trip Gen V11 should be used in 

TIAs now, required very soon

NCDOT  2022 Rate/Eqn Spreadsheet (TG V10+Supp)

NCDOT Capacity Analysis Guidelines and CM Updates

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx

Draft New Trip Gen. Rate vs. Equation Spreadsheet

NCDOT DRAFT 2022 Rate/Eqn Spreadsheet (TG V11)

BEGIN REQUIRING V11 VERY SOON!

ABOUT 

TO GO 

AWAY!

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx


NCDOT Capacity Analysis Guidelines and CM Updates

NCDOT TIA Scoping Checklists 

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx

TIA Need Screening                   TIA Scoping                         TIA Submittal

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx
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Congestion Management Regions

Mike Reese

POSTED NOW

Clarence Bunting

Mobility and Safety Division Switchboard

919-814-5000

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx


• Congestion Management Section and 

Policy/Guidelines Updates

• Capacity Analysis 101

• Capacity Analysis 201

NCDOT Capacity Analysis Guidelines and CM Updates
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Capacity Analysis Tool Selection Guidance
• Planning-level analysis

– results provide estimates of expected 
performance and are useful in informing 
the initial feasibility and high-level design 
features.

• HCM analysis
– balances operational detail with reasonable 

data input needs and analysis resource 
requirements.

– may provide insight on additional geometric 
design and signal timing details

• Microsimulation analysis
– allows for flexible customization and 

configuration of geometry, signal timing, 
and other operational parameters. 

– provides visualization of traffic patterns and 
roadway geometry

Slide Data Courtesy Kittelson & Associates, Inc.

NCDOT Capacity Analysis Guidelines and CM Updates
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Levels of Planning Analysis from HCM

• High level

– Large analysis area

– Low detail

• Medium level

– Focus on a single roadway

facility, segment, or

intersection

– Greater detail

• Low level

– Highly focused and highly detailed

Slide Data Courtesy Kittelson & Associates, Inc.

NCDOT Capacity Analysis Guidelines and CM Updates



Levels of Intersection Analysis

Planning-level Tools

e.g. CAP-X, Vjust, etc.

13

HCM Analysis Methods

e.g. HCM, HCS, Synchro, 

ARTVAL, Sidra, etc.

GROUND TRUTH

Microsimulation

e.g. TransModeler, VISSIM,  

SimTraffic, etc.

Slide Data Courtesy Kittelson & Associates, Inc.

NCDOT Capacity Analysis Guidelines and CM Updates



Highway Capacity Manual Synchro plus SimTraffic

Highway Capacity Software SIDRA

TransModeler

CAP-X / CAP-X NC

9

ARTVAL

COMING SOON!

NCDOT Capacity Analysis Guidelines and CM Updates

Current CMS Capacity Analysis Tool Versions
As of Sept. 2022 – FOR UPDATES, EMAIL EKGROUNDWATER@NCDOT.GOV

FREEVAL-NC

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx


Highway Capacity Manual Synchro plus SimTraffic

Highway Capacity Software SIDRA

TransModeler

CAP-X / CAP-X NC

9

ARTVAL

COMING SOON!

NCDOT Capacity Analysis Guidelines and CM Updates

Current CMS Capacity Analysis Tool Versions
As of Sept. 2022 – FOR UPDATES, EMAIL EKGROUNDWATER@NCDOT.GOV

FREEVAL-NC

http://capxnc.itredatalab.org/
Alternative CMS Critical Lane Analysis 

tool under development
See CMS Website for Updates

http://freeval.org/

TransModeler 6.0 Build 8145
See CMS Website

HCS 2022 (Version 8.1)

HCM 7th Edition 

Sidra Intersection Version 9.0.3.9771
V.8 should no longer be accepted

Synchro Version 10.3, Build 155, Revision 0
CMS will not get V. 11 until later in 2022

**SEND FILES In Version 10 FORMAT**

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx

http://capxnc.itredatalab.org/
http://freeval.org/
http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx


Highway Capacity Manual Synchro plus SimTraffic

Highway Capacity Software SIDRA

TransModeler

CAP-X / CAP-X NC

9

ARTVAL

COMING SOON!

NCDOT Capacity Analysis Guidelines and CM Updates

Current CMS Capacity Analysis Tool Versions
As of Sept. 2022 – FOR UPDATES, EMAIL EKGROUNDWATER@NCDOT.GOV

FREEVAL-NC

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx

BUT WHAT ABOUT 

SAFETY??

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx


Minor street

Number 
through 

lanes:

2 4 6 or 8

Major street Low AADT: 0 5,000 7,500 10,000 10,000
25,000 and 

above
AnyNumber through 

lanes
Low 

AADT
High 
AADT High AADT: 5,000 7,500 10,000 15,000 25,000

2 0 7,500 All-way stop All-way stop n/a n/a n/a n/a n/a

7,500 15,000 One-lane 
roundabout

One-lane 
roundabout

One-lane 
roundabout

One-lane 
roundabout*

n/a n/a n/a

4 10,000 15,000 Unsignalized 
RCI

Unsignalized 
RCI

Unsignalized RCI Signalized RCI Signalized RCI n/a n/a

15,000 20,000 Unsignalized 
RCI

Unsignalized 
RCI

Signalized RCI Signalized RCI Signalized RCI n/a n/a

20,000 25,000 Unsignalized 
RCI

Signalized RCI Signalized RCI Signalized RCI Signalized RCI n/a n/a

25,000 and above Unsignalized 
RCI

Signalized RCI Signalized RCI Signalized RCI Signalized RCI Median u-
turn

n/a

6 or 8 Any Unsignalized 
RCI

Signalized RCI Signalized RCI Signalized RCI Signalized RCI Median u-
turn

Median u-
turn

*  One-lane roundabouts are generally feasible if the combined AADT is less than 25,000.  If a one-lane roundabout is infeasible a signal is 
the safest feasible design. 

https://connect.ncdot.gov/resources/safety/Teppl/TEPPL%20All%20Documents%20Library/C60_SaFID%20Chart.pdf

NCDOT Capacity Analysis Guidelines and CM Updates

Safest Feasible Intersection Design 

(SaFID) for All Crashes based on CMFs

https://connect.ncdot.gov/resources/safety/Teppl/TEPPL%20All%20Documents%20Library/C60_SaFID%20Chart.pdf


https://connect.ncdot.gov/resources/safety/Teppl/TEPPL%20All%20Documents%20Library/POFID%20and%20BOFID%20ITEJ%20proofs.pdf

NCDOT Capacity Analysis Guidelines and CM Updates

Pedestrian Optimum Feasible Intersection Design (POFID)

https://connect.ncdot.gov/resources/safety/Teppl/TEPPL%20All%20Documents%20Library/POFID%20and%20BOFID%20ITEJ%20proofs.pdf


https://connect.ncdot.gov/resources/safety/Teppl/TEPPL%20All%20Documents%20Library/POFID%20and%20BOFID%20ITEJ%20proofs.pdf

NCDOT Capacity Analysis Guidelines and CM Updates

Bicycle Optimum Feasible Intersection Design (BOFID)

https://connect.ncdot.gov/resources/safety/Teppl/TEPPL%20All%20Documents%20Library/POFID%20and%20BOFID%20ITEJ%20proofs.pdf


• Congestion Management Section and 

Policy/Guidelines Updates

• Capacity Analysis 101

• Capacity Analysis 201

NCDOT Capacity Analysis Guidelines and CM Updates
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NCDOT Capacity Analysis Guidelines and CM Updates

Top 10 Recent Traffic Impact Analysis Concerns…

This Photo by Unknown Author is licensed under CC BY-NC-ND

1. LACK OF MITIGATION (esp. queue spillback down ramps or across 

multiple nodes, inadequate queue reporting); RUN SIMULATION! *

https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/


Making Recommendations from 
Synchro and SimTraffic

1. Verify volumes and adherence to NCDOT Capacity 
Analysis Guidelines and Driveway Manual Policy

2. Determine if degradation requires mitigation

3. Review 95th Queues in Synchro and Max Queues in 
SimTraffic, whichever is greater

4. 100’ min. turn bay length, 25’ increments

5. Iterate if needed

6. Include safety considerations!

NCDOT Capacity Analysis Guidelines and CM Updates



NCDOT Capacity Analysis Guidelines and CM Updates

Top 10 Recent Traffic Impact Analysis Concerns…

This Photo by Unknown Author is licensed under CC BY-NC-ND

1. LACK OF MITIGATION (esp. queue spillback down ramps or across 

multiple nodes, inadequate queue reporting); RUN SIMULATION!

2. Inadequate driveway stem (100' minimum; TIA should identify stem 

length) *

https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/


Driveway Stem Length & Circulation

Appropriate internal circulation and adequate stem length are critical to
safety and efficiency.

For any development with an internal roadway network, a required minimum
storage of 100 feet measured from near edge of the right of way before any
crossing or left-turning conflicts are allowed.

Driveway Manual Page 34

NCDOT Capacity Analysis Guidelines and CM Updates



NCDOT Capacity Analysis Guidelines and CM Updates

Top 10 Recent Traffic Impact Analysis Concerns…

This Photo by Unknown Author is licensed under CC BY-NC-ND

1. LACK OF MITIGATION (esp. queue spillback down ramps or across 

multiple nodes, inadequate queue reporting); RUN SIMULATION!

2. Inadequate driveway stem (100' minimum; TIA should identify stem length)

3. Not justifying and no prior approval to Analysis Guidelines 

deviations *

https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/


Follow NCDOT Capacity Analysis Guidelines

• Use NCDOT Capacity Analysis Guidelines Provided by 
Congestion Management, for example…

• Turn Lane Treatment
– No protected-permitted lefts

– Check if protected lefts should be analyzed

– No right turns on red

• Recommended Timing Settings
– Minimum initial green time, yellow time, all-red time, lost time 

adjustment, minimum split

• Minimum Cycle Length
– Based on number of phases in the signal

• Use a Peak Hour Factor (phf) of 0.9 except for near schools 
where 0.5 to 0.75 is commonly used (check with MSTA or 
CMS)

NCDOT Capacity Analysis Guidelines and CM Updates



NCDOT Capacity Analysis Guidelines and CM Updates

Top 10 Recent Traffic Impact Analysis Concerns…

This Photo by Unknown Author is licensed under CC BY-NC-ND

1. LACK OF MITIGATION (esp. queue spillback down ramps or across 

multiple nodes, inadequate queue reporting); RUN SIMULATION!

2. Inadequate driveway stem (100' minimum; TIA should identify stem length)

3. Not justifying and no prior approval to Analysis Guidelines deviations

4. Inadequate corner clearance (50' min/100’ preferred from ends of the 

radii) *

https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/


Corner Clearance

Driveway Manual pg. 76

“At no time shall the corner 
clearance be less than 50 feet 
from the point of tangency of 
the radius curvature. “

NCDOT Capacity Analysis Guidelines and CM Updates



Driveway Separation Criteria

• Minimum intersection corner clearance of 100 feet to the proposed 
driveway measured from the end of the radius. 

• On most State maintained routes, the minimum distance between full-
movement driveways into developments that generate high traffic 
volumes should be at least 600 feet. 

• State routes with safety, congestion, or operational problems 1,000 feet 
or more may be required. 

Driveway Manual Pages 42,52

NCDOT Capacity Analysis Guidelines and CM Updates



NCDOT Capacity Analysis Guidelines and CM Updates

Top 10 Recent Traffic Impact Analysis Concerns…

This Photo by Unknown Author is licensed under CC BY-NC-ND

1. LACK OF MITIGATION (esp. queue spillback down ramps or across 

multiple nodes, inadequate queue reporting); RUN SIMULATION!

2. Inadequate driveway stem (100' minimum; TIA should identify stem length)

3. Not justifying and no prior approval to Analysis Guidelines deviations

4. Inadequate corner clearance (50' min/100’ preferred from ends of the radii)

5. Resubmittals restart the statutory timeframe clock!  Piecemeals!!

https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/


NCDOT Capacity Analysis Guidelines and CM Updates

Top 10 Recent Traffic Impact Analysis Concerns…

This Photo by Unknown Author is licensed under CC BY-NC-ND

1. LACK OF MITIGATION (esp. queue spillback down ramps or across multiple 

nodes, inadequate queue reporting); RUN SIMULATION!

2. Inadequate driveway stem (100' minimum; TIA should identify stem length)

3. Not justifying and no prior approval to Analysis Guidelines deviations

4. Inadequate corner clearance (50' min/100’ preferred from ends of the radii)

5. Resubmittals restart the statutory timeframe clock!  Piecemeals!!

6. No/Inadequate Maximum Walking Distance Figure/Internal Capture! *

https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/


NCDOT Capacity Analysis Guidelines and CM Updates

Internal 
Capture 
Example

Take Note of 
Defaults in this 
table (1.1 Veh. 
Occ. And 0% 
transit/non-
motorized)

Take Note of Default 
Walking Distances in 
this table (4000’ OR
calculated maximum 
walking  distances btw. 
Given pair of land 
uses)



NCDOT Capacity Analysis Guidelines and CM Updates

Walking Distance 
Figure Example

Existing 
Church

Retail

Retail

RULE: 4000’ OR
calculated maximum 
walking distances btw. 
given pair of land uses

1400’ Consider Residential to 
Restaurant Walking 

Distance…



NCDOT Capacity Analysis Guidelines and CM Updates

Top 10 Recent Traffic Impact Analysis Concerns…

This Photo by Unknown Author is licensed under CC BY-NC-ND

1. LACK OF MITIGATION (esp. queue spillback down ramps or across multiple 
nodes, inadequate queue reporting); RUN SIMULATION!

2. Inadequate driveway stem (100' minimum; TIA should identify stem length)

3. Not justifying and no prior approval to Analysis Guidelines deviations

4. Inadequate corner clearance (50' min/100’ preferred from ends of the radii)

5. Resubmittals restart the statutory timeframe clock!  Piecemeals!!

6. No/Inadequate Maximum Walking Distance Figure/Internal Capture!

7. VSL in Driveway Manual (p. 78) is recommended storge from analysis 
(e.g. TIA) needs A & D values added to it! *

https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/


NCDOT Capacity Analysis Guidelines and CM Updates

Driveway Manual pg. 78

Required storage 
from analysis 
(e.g., TIA)
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Top 10 Recent Traffic Impact Analysis Concerns…

This Photo by Unknown Author is licensed under CC BY-NC-ND

1. LACK OF MITIGATION (esp. queue spillback down ramps or across 
multiple nodes, inadequate queue reporting); RUN SIMULATION!

2. Inadequate driveway stem (100' minimum; TIA should identify stem length)

3. Not justifying and no prior approval to Analysis Guidelines deviations

4. Inadequate corner clearance (50' min/100’ preferred from ends of the radii)

5. Resubmittals restart the statutory timeframe clock!  Piecemeals!!

6. No/Inadequate Maximum Walking Distance Figure/Internal Capture!

7. VSL in Driveway Manual (p. 78) is recommended storge from analysis 
(e.g. TIA) needs A & D values added to it!

8. Inappropriate breakdown of land uses or 
improper site plan (outparcels separately, roads 
separating sites, BEWARE of insufficient site plans!)

https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/


NCDOT Capacity Analysis Guidelines and CM Updates

Top 10 Recent Traffic Impact Analysis Concerns…

This Photo by Unknown Author is licensed under CC BY-NC-ND

1. LACK OF MITIGATION (esp. queue spillback down ramps or across 
multiple nodes, inadequate queue reporting); RUN SIMULATION!

2. Inadequate driveway stem (100' minimum; TIA should identify stem length)

3. Not justifying and no prior approval to Analysis Guidelines deviations

4. Inadequate corner clearance (50' min/100’ preferred from ends of the radii)

5. Resubmittals restart the statutory timeframe clock!  Piecemeals!!

6. No/Inadequate Maximum Walking Distance Figure/Internal Capture!

7. VSL in Driveway Manual (p. 78) is recommended storge from analysis 
(e.g. TIA) needs A & D values added to it!

8. Inappropriate breakdown of land uses or improper 
site plan (outparcels separately, roads separating sites)

9. TIP design year analysis potentially needed *

https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/


TIP Project Coordination 

• Consider TIP project geometry 

• Coordinate access points and construction with applicable personnel 
from Project Management Unit, Roadway Design, Division, etc. 

– Site plan overlay needed

• TIP design year analysis 

– Dependent on traffic forecast and zoning changes

• Use TIP volume projections 

• Determine if TIA trips included in forecast 

https://connect.ncdot.gov/projects/planning/pages/state-transportation-improvement-program.aspx

Driveway Manual Pages 6-8

NCDOT Capacity Analysis Guidelines and CM Updates
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Top 10 Recent Traffic Impact Analysis Concerns…

This Photo by Unknown Author is licensed under CC BY-NC-ND

1. LACK OF MITIGATION (esp. queue spillback down ramps or across 
multiple nodes, inadequate queue reporting); RUN SIMULATION!

2. Inadequate driveway stem (100' minimum; TIA should identify stem length)

3. Not justifying and no prior approval to Analysis Guidelines deviations

4. Inadequate corner clearance (50' min/100’ preferred from ends of the radii)

5. Resubmittals restart the statutory timeframe clock!  Piecemeals!!

6. No/Inadequate Maximum Walking Distance Figure/Internal Capture!

7. VSL in Driveway Manual (p. 78) is recommended storge from analysis 
(e.g. TIA) needs A & D values added to it!

8. Inappropriate breakdown of land uses or improper 
site plan (outparcels separately, roads separating sites)

9. TIP design year analysis potentially needed

10. Misapplying growth rate (take planned/
approved developments into account!)

*

*

*

*

*

*

https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/


NCDOT Capacity Analysis Guidelines and CM Updates

Growth Rate Example

1.  Use Maximum 
Number of Years 
Available (NOTE: Ignore 2020 
data per CMS memo due to 
COVID)

2. Annual Growth Rate 
% Formula:

[(Latter Year AADT / 
Earlier Year AADT) ^ 

(1 / # of years)] - 1

[(29500/27000)(1/16) ] – 1 
[(1.0926)(0.0625) ] – 1

0.0055
0.55% Annual Growth Rate

Beware of 1 time jumps in AADT!



• Co-Instructed by Mike Reese 

(Congestion Mgmt.) and Chuck 

Edwards (Graham District)

• Introductory (1 day) and Practitioner 

Level+Wkshp. (1.75 day) Classes 

• Next classes:

• Intro.: October 19 (Raleigh/ITRE)

• Practitioner: November 2-3 (Ral/ITRE)

• Additional classes across NC in 2023

• https://itre.ncsu.edu/training/highways

NCDOT Capacity Analysis Guidelines and CM Updates

NCSU Site Development and 
Highway Access Classes

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx

https://itre.ncsu.edu/training/highways
http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx


Mike Reese, P.E., C.P.M.

mikereese@ncdot.gov

NCDOT Congestion Management 

Section

Questions?

NCDOT Capacity Analysis Guidelines and CM Updates

mailto:mikereese@ncdot.gov

