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Not This

What is the Hydraulic Planning Report?
• Preliminary hydraulic information to refine line and grade
• Establish the hydrologic performance standards for the project. 
• identify permitting requirements; 
• Identify risk
• Define avoidance and minimization opportunities; 
• Estimate major drainage structure sizes where appropriate.  
• Assesses potential Hydroplaning issues (When Necessary)

It’s scalable and can cover all project types. 

If necessary, preliminary hydraulic modelling is conducted to inform 
project impacts and revise final alternative. 
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Not This …Not ThisThis…

When Does It Occur?
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Not This …Not ThisThis…

Hydraulic Planning Report Format

Hydraulic Planning Report (submitted as a single PDF, 
listed here in order of appearance)

Cover Page

General Information

Roadway Alignment & Site Map *

Preliminary Major Crossing Table

Site Data *

Preliminary Plan & Profile Sketch

FEMA Site Maps with Sites Labeled

Photos as Needed

Preliminary Hydroplaning Assessment (as needed)

Miscellaneous Data as agreed upon by the QA reviewer
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What is the Hydraulic Planning Report?
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What is the Hydraulic Planning Report?
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What is the Hydraulic Planning Report?
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What is the Hydraulic Planning Report?
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Not This …Not ThisThis…

Capturing Special Project Commitments, 
Risk, and Avoidance & Minimization 
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Not This …Not ThisThis…

Special Project Commitment 
(aka GreenSheets)

https://connect.ncdot.gov/resources/Environmental/EPU/Policy/Documents/Special_Project_Commitment_Guidance.pdf
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Not This …Not ThisThis…

What is the Hydraulic Planning Report?

This Photo by Unknown Author is licensed under CC BY

https://teleread.org/2016/06/28/e-book-length-must-still-give-way-to-the-physical-books-form-factor/
https://creativecommons.org/licenses/by/3.0/
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Not This …Not ThisThis…

How the Tool Accounts for 15A NCAC 04B .0109

• Brings Consistency to the Analysis
• Brings Consistency to the 

Documentation
• Formalizes the Process
• Eliminates Some Guesswork
• Assists Stormwater Compliance 

Audits
• The Guidelines have a crosswalk 

between materials listed in the rule 
and commonly available Soil 
Information
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Not This …Not ThisThis…

How the Tool Accounts for 15A NCAC 04B .0109
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Not This …Not ThisThis…

What’s Next?

Land Use 
Breakdown
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Not This …Not ThisThis…

Outlet Analysis Summary

What’s Next?



Stormwater Permit Compliance Planning –
Attaining the Maximum Extent Practicable Treatment Standard

Andrew McDaniel, PE   
NCDOT Preconstruction Workshop
May 17, 2023



Agenda
• Maximum Extent Practicable (MEP) Stormwater 

Treatment Explained
• Tools For Success

24



Some Context
• How many of you do drainage design work for municipal 

clients?
• Depending on where you are in the state there can be 

multiple stormwater permits to apply for and obtain
– Municipal stormwater permit
– State stormwater permit

• These permits have prescriptive design requirements, 
which by definition, meet the MEP standard

25



NCDOT Projects Do Not Apply For 
Stormwater Permits

• Why?
• Because your project receives automatic coverage 

under NCDOT’s statewide NPDES stormwater permit
• NC General Statutes and NC Administrative Code have 

consolidated stormwater requirements for NCDOT 
projects largely under the NPDES permit
– No municipal stormwater permit required
– No state stormwater permit required
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NPDES Stormwater Permit
• Automatic coverage for: 

– Roadway projects
– Non-roadway facilities
– Rail projects
– Ferry terminal projects
– NC Global TransPark projects
– and others
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This sounds great!

• No stormwater permit applications can speed up project 
delivery

• Reduces uncertainty and project risks 
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Or Does It ?
• By design the permit requires NCDOT to develop and 

implement a Post-Construction Stormwater Program 
(PCSP)

• Also, by design the permit does not mandate a 
prescriptive stormwater treatment standard for the 
PCSP other than the MEP standard

• So, it can be confusing as to what MEP means for 
NCDOT projects 

• Decentralized project delivery complicates the matter 
further 29



Finding The Right Balance…

30

Maximum
Extent Practicable



The Good News
• Page 13-6 of the NCDOT Drainage Design Guidelines 

outlines a straightforward 5 step process to demonstrate 
attainment of the MEP standard.

31



Step 1
• Establish project-specific stormwater treatment goals at 

each crossing and document them in the preliminary 
Stormwater Management Plan (pSMP).

• A goal is one of the following:
– Use of a BMP Toolbox structural practice
– Use of non-structural Minimum Measure practices
– Direct discharge

32



NC-SELDM Catalog Tool

33



Training: NC-SELDM Catalog

34



Preliminary Stormwater Management Plan (pSMP)
• Document Stormwater Treatment 

Goals in the pSMP
– Excel form (SMPv3.01) – Dec. 2021

• General Project Information
• Waterbody Information

https://connect.ncdot.gov/resources/hydro/Pages/HS
PProductPages.aspx?PROD=SMP

– Save a pdf to the Preconstruction 
site.

• For projects not on the Preconstruction 
Site submit via email to 
NCDOT_Hydraulics_SMP@ncdot.gov

35

Emphasis on this section.  
Document the stormwater treatment goals.

https://connect.ncdot.gov/resources/hydro/Pages/HSPProductPages.aspx?PROD=SMP
https://connect.ncdot.gov/resources/hydro/Pages/HSPProductPages.aspx?PROD=SMP


Minimum Measures Infographic

36

Example language on 
PCSP Connect Site



Step 2
• Attempt to design the project to achieve the stormwater 

treatment goals.

37



Step 3
• If necessary, identify and document site constraints that 

impact achievement of the stormwater treatment goals.

38

How do we fit in a 
bioretention basin?



Step 4
• Design the feasible BMP, given the site constraints.

• Keep in mind that the stormwater treatment goal provided 
by the NC-SELDM Catalog is for water quality treatment.

• Your feasible BMP choice should also factor in water 
quantity management (outlet analysis).

39



Step 5
• Document the feasible stormwater control measures in 

the final stormwater management plan.
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To Demonstrate Attainment of the MEP 
Stormwater Treatment Standard

• Step 1 – Establish treatment goals and document in the 
preliminary stormwater management plan

• Step 2- Attempt to design the project to achieve the 
goals

• Step 3 – If necessary, identify and document site 
constraints impacting goal attainment

• Step 4 – Design feasible BMPs
• Step 5 – Document your design in the final SMP

41



In Conclusion
• NCDOT’s statewide NPDES permit gives the 

Department a lot of flexibility and helps speed project 
delivery.

• But there’s no guarantee that the flexibility NCDOT 
enjoys now will last.  Our permit is renewed every 5 
years following a detailed audit conducted by DEQ.

• So, it is incumbent upon all of us to make sure we are 
following these 5 steps to demonstrate MEP and ensure 
permit compliance.

42



43

Google:  “ncdot stormwater”
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Sheet Flow                                Ponded Water
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Not This …Not ThisThis…

What Do We Mean by Hydroplaning?
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(Slide Courtesy of FDOT)  46
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Not This …Not ThisThis…

Factors that Influence Hydroplaning

What can we control?

Lack of Data
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2022 Hydraulics Guidelines

• Preliminary Assessment of Typical Sections

• Final Assessment Includes…
– Superelevation 
– Ramps, gore areas, auxiliary lanes

• Updated Pavement Characteristics

• Modern Tire Treads and Inflation

• Mitigation Strategies

48
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Not This …Not ThisThis…

Hydroplaning Policy - Section 4.3.2
• Required for highways with a design speed of 60 

mph or greater and when one or both conditions 
occur at any point along the project:

• Tangent section with 36 ft or greater sloped in one 
direction.

• Superelevated sections of 36 ft or greater, accounting 
for contributing directly connected impervious areas 
such as shoulders and gore areas.

65
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This…

Areas of Concern

Superelevation Transitions

Ramps & 
Gores

Contributing 
Shoulders

Typical Sections
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Hydroplaning 
Assessment 

Tool

https://connect.ncdot.gov/resources/hydro/DrainageStu
diesGuidelines/NCDOTHydroplaningAssessmentTool.xlsm

https://connect.ncdot.gov/resources/hydro/DrainageStudiesGuidelines/NCDOTHydroplaningAssessmentTool.xlsm
https://connect.ncdot.gov/resources/hydro/DrainageStudiesGuidelines/NCDOTHydroplaningAssessmentTool.xlsm
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Inputs
• General
• Pavement
• Roadway

Time Saver
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Scenario Results
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Superelevation 
Transitions
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Not This …Not ThisThis…

Mitigation Selection Guide
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Pavement Surface Improvements
• Open Graded Friction Course

• Ultra-Thin Bonded Wearing 
Course (UTBWC) 

• High Friction Surface Treatment

• Milling and Resurfacing

• Diamond Grinding 

• Diamond Grooving 

• Shot Blasting

Mean Texture Depth (MTD) 
Mean Profile Depth (MPD)
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Moving the Crown Point

58

Crown Points

Improved Section



2023 Preconstruction Conference2023 Preconstruction Conference

Adjusting Superelevation Transitions

• Transition One 
Lane at a Time

• Results in Longer 
Transitions

• Not always feasible

59
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Intercepting Pavement Runoff
• Paved gore gutters - where gore slope is favorable

• Slotted Drains / Trench Drains - up to about 0.3% adverse gore slope
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Flatter Longitudinal Slopes
Flatter grades makes sheet flow 
more perpendicular to the road, 
which reduces the runoff flow 

path length and resultant water 
film thickness. 
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Increase Cross Slopes

Increase the cross-slope 
steepness to provide faster 

and more efficient removal of 
water from the pavement. 

AASHTO recommends breaking 
the cross slope every two lanes 

and prohibits cross slopes greater 
than 3.5% on high-speed facilities. 



2023 Preconstruction Conference

Static and Active Warning Signs

• Static Signs
• Static Signs with Emphasis
• Dynamic Signs



2023 Preconstruction Conference2023 Preconstruction Conference

64

Not This …Not This

Future Research
• NC Driver Behavior Study
• MPD Data from Pavement Studies

What’s Next for Hydroplaning?

Hydroplaning Tool 2.0
• Improved automation
• Designer flexibility

LUNCH & LEARN COMING SOON!
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Not This …Not This

Thank You
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ANY QUESTIONS?
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