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Ancient History

1973

Handbook of Design 

for Highway Surface 

Drainage Structures

1999 

Guidelines for 

Drainage Studies and 

Hydraulic Design



Motivation to Update

In 2009, FHWA reviewed 

the Hydraulics Program.

• Overall, the review 

team was impressed 

with the Unit and its 

role within NCDOT.



FHWA Suggestion 

the Review Team also recognized a possible 

areas for improvement with the Hydraulics 

Manual.

• Portions of the 1999 manual were 

outdated and didn’t reflect the current 

standards and practices within NCDOT 

nor FHWA.

• The online and printed versions were 

not consistently maintained. 



First Modern Update

In 2011 we started a 2-year process to 

update the 1999 guidelines. 

• Review and update all hydrologic and 

hydraulic policies and procedures, 

currently written or unwritten

• Include the floodplain and environmental 

aspects of hydraulic design. 





2016 Update

Why did it take 5 years

– Limited personnel

– No schedule

– No set process to 

incorporate new and 

updated information 



Commitments

Update on a 5-year cycle

No actual changes will be 

made to the electronic 

version until a new edition 

is published



Travel to 2018-2019



Preparing for Next Update

• Review and update our guidance in support of 
the Integrated Project Delivery (IPD) initiative.

• Integrate policy and procedural changes

• Address comments collected over the past 
three years.

• Develop additional guidance needs 



• How do we address Integrated Project Delivery 

(IPD)?

• What new guidance is need or wanted?

• How do we eliminate memos and additional 

documents between updates which may 

contradict the published Guidelines?

• How can we complete this effort efficiently?



Answer
STIC Incentive Program

Develop a detailed “roadmap” for 

comprehensive update of the collective 

Hydraulics Unit’s library of documents, and to 

make recommendation to transition the library 

to more of a “living document” format subject 

to a cycle of continuous improvement.



Strategic Guideline Update Plan 

(SGUP)

➢identifying any policies and procedures which 
are inconsistent with IPD workflows

➢update guidance to reflect the state-of-the-
practice

➢address any needed corrections or 
inadequacies with the current guidance. 

➢Develop a procedure to make the guidance a 
“living document”



Identify and Prioritize Updates

• Internal Review of Existing Guidance as it relates 

to the IPD, focusing on how the Guidelines tie into 

the overall Project Delivery Network (PDN)​

• 3D Series Hydraulic Summary Plan 

Sheets​

• Coastal Guidelines​

• Drainage Summary Sheets​

• BMP Support Matrix and Summary 

Table​

• Hydraulic Planning Report 

Template and Guidance​

• Guidance to Workflow for 15A-

NCAC-04B.0109 Rule​

• Concurrence Point (2A/4B)  

Meeting Guidance



Identify and Prioritize Updates

• Comments and questions collected since 2016



Identify and Prioritize Updates

• Detailed Survey to Identify Critical Gaps and 

Needs in the Existing Guidance



Survey

• 82 Responses​ 
– 28 NCDOT Staff

– 54 External Sources​

• Survey questions were tailored to a respondent's familiarity 

with a specific Guidance topic
– Guidelines for Drainage Studies and Hydraulic Design, 2016

– Post Construction Stormwater Program Guidance (PCSP)

– Highway Floodplain Program (HFP)



Critical Gaps Identified in Survey



Critical Gaps Identified in Survey
• Hydroplaning

• Coastal Design

• Risk Analysis / Performance-Based Standards

• Outlet Analysis Guidance and Downstream Impacts

• Pipe Liners

• Property Owners Obstructing Outlets that Impact NCDOT Right-of-

Way (ROW)

• 2D Modeling

• Climate Change

• Pipe End Treatments

• Fish / Aquatic Organism Passage

• Spread Criteria

• Lakes / Dams / Impoundments

• Roundabout Drainage

• Nature-Based Design / Green Infrastructure / Low Impact Design



Long List of Improvements  
• Hydroplaning​

• Coastal Design​

• Risk Analysis / 

Performance-

Based Standards​

• Outlet Analysis Guidance 

and Downstream Impacts​

• Pipe Liners​

• Property Owners 

Obstructing Outlets that 

Impact NCDOT Right-of-

Way (ROW)​

• 2D Modeling​

• Climate Change​

• Pipe End Treatments​

• Fish / Aquatic Organism 

Passage​

• Spread Criteria​

• Lakes / Dams / 

Impoundments​

• Roundabout Drainage​

• Nature-Based Design / 

Green Infrastructure / Low 

Impact Design

• Definition of Major 

Structures​

• Drainage Summary Sheet​

• BMP Support Matrix​

• New MOA Guidance​

• Updates to Permit 

Drawings​

• BSR / CSR Format 

Revisions​

• Hydraulic Planning Report​

• Sample Scope of Work for 

General Hydraulics 

Projects​

• Use of Stochastic 

Empirical Loading 

and Dilution Model 

(SELDM)​

• Pipe Selection Criteria​

• Scour Monitoring Update​

• Traffic Bearing Grates 

(Steel vs Iron)​

• Appendices Tables​

• Conceptual Design Cost 

Estimates​

• Floodplain Bench Modeling​

• Gage Relocation​

• Culvert Backfill​

• and more…….



Prioritization

Prioritized improvements to next updated 

based on:

• Importance indicated in survey results

• ​Project Delivery Network (PDN)​

• HFP and HSP updates

• The Unit Head’s preference 



Implementing the SGUP 
or “the light update”

• Created a SharePoint Site to collaborate 

and track update tasks



Update Status List 



Sandbox Library  
• Draft Chapters



Sandbox Library 
Document Status 

Version History



Published Library



Draft to Published



Draft to Published



Published



➢identifying any policies and procedures which 
are inconsistent with IPD workflows

➢update guidance to reflect the state-of-the-
practice

➢address any needed corrections or 
inadequacies with the current guidance.

➢Develop a procedure to make the guidance a 
“living document”



“Living Document”



GLUW
Guidance Library Update Workflow



Input Hydraulics Connect Website



Questions / Issues  



CLEAR Form



CLEAR Lists



Steering Committee



Steering Committee

• Members are SMEs from each internal 

group (Operations, Design, Stormwater, 

Floodplain)

– Supervisors and Engineer III

– PEF (they help keep us on track)

• Currently meeting weekly 

• Limit to one hour



Tracking Board



Improvement 



Status

Priority



Technical Advisory Groups
(People who do the actual work)



Technical Advisory Groups
(People who do the actual work)



Hydraulics Leadership
Unit Manager and Assistants



Express



Guideline Issue Tracker



Publishing Cycle

• Express – as soon as its ready

• Quarterly – Minor updates or Major 

updates that are ready (per chapter)

• Major updates on a two years cycle 

(republish every chapter) 



Keeping everyone up to date 

Currently have over 340 signed up



Keeping everyone up to date 



Managing Everything
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