
Connecting people, products and places safely and efficiently with customer focus, accountability 

and environmental sensitivity to enhance the economy and vitality of North Carolina
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Hydraulic Tool Categories

Hydraulic Tools

•Flood Warning/ Planning Tools
•Hydraulics Data
•Stormwater
•Hydraulic Calculators
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Flood Warning/ Planning Tools

Hydraulic Tools

FIMAN-T: Flood Inundation Mapping Alert Network for Transportation
• Gauge-based tool providing near real time awareness of flood impacts to roads and bridges within limited areas 

around riverine and coastal gages

T-SAPP: Transportation Surge Analysis Prediction Program
• Predictive tool based on ADCIRC modeling provided by UNC-RENCI Center capable or providing advance 

awareness of potential coastal roadway flood impacts for entire NC coast specific to individual storms

BridgeWatch
• ​​​​​​​Bridgewatch is a real-time bridge flooding warning system that relies on stream gauges and weather radar to 

indicate when bridges and culverts are near flooding, actively flooding, or weather conditions are favorable for 
flooding

RIT: Roadway Inundation Tool
• Planning tool with estimated roadway inundation based on static flood recurrence intervals from FEMA studies

CRIS: Coastal Roadway Inundation System
• Planning tool for coastal road inundation based on intervals of static, level pool flooding along the NC coast



Hydraulic Tools

• FIMAN-T
• T-SAPP (Transportation Surge 

Analysis Predictive Program)
• BridgeWatch

Flood Warning Tools-Storm Prep
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• Leverages North Carolina’s 15-year investment in 
flood warning gauges and geospatial data.

• Provides real time and forecasted roadway 
inundation depths for high-risk locations.

• Visualized current and forecasted road flooding 
both upstream and downstream of gauged sites 
(Riverine and Coastal)

• Visualize NCDOT asset impacts.

• Provides bridge hydraulic performance (freeboard 
and overtopping) for over 100 bridges.

• Advanced reporting tools.

• Export tools to Google Earth.

FIMAN-T

Hydraulic Tools
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FIMAN-T: Home Screen

Hydraulic Tools
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FIMAN-T Display “Tabs”
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FIMAN-T: Current Conditions:  Bridge Hydraulic Performance
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FIMAN-T:  Forecast Tab
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FIMAN-T: Forecast Tab
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FIMAN-T: Historic Tab / Event Viewer
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FIMAN-T:  NCDOT’s Response Tool for Managing Flood 
Impacts to Transportation Assets

FIMAN-T: Validation



What is T-SAPP?

• Storm Surge forecast values (Statewide) are 
downloaded from APS THREDDS Server Every 6 hours 
during events.

• Geoprocessing tools to process, develop inundation 
mapping, inundation depths, roadway depths, bridge 
overtopping, etc.

• Interactive web mapping application

• Comparison to past storm events (Fran, Floyd, 
Matthew, Florence, Dorian, Isaias, Ian)

T-SAPP: Transportation Surge Analysis Prediction Program
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Hydraulic Tools



T-SAPP:  Current Metrics
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Hydraulic Tools
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T-SAPP: Home Screen
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T_SAPP: Event Viewer



18

T-SAPP: Dashboard
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T-SAPP: Historic Event Viewer
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What is BridgeWatch?
• Real-time monitoring for structures over water.  

• Alerted immediately when levels exceed set threshold 

• Alerts help identify flooded roadways and scour critical 
structures impacted by heavy rainfall

NCDOT BridgeWatch
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Bridge Watch: How it works
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Bridge Watch: Flood Warning and Asset Management

Alert Types
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BridgeWatch: Stage Threshold Examples
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Bridge Watch: Flood Warning and Asset Management
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Bridge Watch: Flood Warning and Asset Management



Hydraulic Tools

RAFT: Resilience Analysis 
Framework for Transportation 
• CRIS: Coastal Roadway 

Inundation Simulator 
• RIT: Roadway Inundation Tool

Flood Planning Tools-Storm Prep

26



27

• Predicts impacts of roadway inundation for 23 coastal counties
• Inundation levels range from 1 to 17 feet
• Historic Storm Hindcast Module displays impacts from six past hurricanes

Coastal Roadway Inundation Simulator (CRIS)
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• Quantify and simulate 
inundation impacts

• Plan for: 
•Emergency response
•Evacuation
•Road closure
•Future resiliency

• Assist with maintenance of 
roadway infrastructure

CRIS: Goals
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• NC QL2 LiDAR (2014-2015) used to assign roadway 
centerline elevations (NAVD88 FT)

• LiDAR-based modeling used to produce 
inundation boundaries

• Points were generated every 50 feet along road 
centerlines

• At each point, roadway elevations were compared 
to the selected inundation profile to calculate 
inundation depth

• Mileage statistics determined by multiplying the 
number of impacted points by 50

CRIS: Metrics and Process
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• Based on multi-frequency 
riverine flood studies
• 10-, 25-, 50-, 100- and 500-

year recurrence intervals
• Statewide coverage
• Primary and secondary 

roads
• Originally an ArcGIS Online 

dashboard
• Built using open-source, 

scalable technologies

Roadway Inundation Tool (RIT)
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• Visualize and quantify road 
inundation

• Help NCDOT plan for:
• Emergency response
• Evacuation
• Road closure
• Climate change resiliency

• Provide quick, flexible access to 
data without reliance on GIS 
software

• Identify roads that may require 
higher maintenance or eventual 
replacement

RIT: Goals
KMZ Export 

Feature
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Hydraulics Data

Hydraulic Tools

• Hydraulics Data Reservoir
• This Repository is the final gathering place for re​cords and 

documents​ utilized by the NCDOT ​as they relate ​to the Hydraulic 
aspects of design & maintenance.

• Drainage Investigation Dataset
• Available on ATLAS
• The NCDOT Drainage Investigations dataset is a statewide point layer 

containing locations of Drainage Investigations for tracking and 
review.

• MPE – Multi- Sensor Precipitation Estimates (MPE) –
• This simple mapping application enables you to visually see 

precipitation estimates over time for project sites.



Hydraulics Data Reservoir

Hydraulic Tools

Available on Site
• Archived ​BSR/CSR
• Scour Assessments
• Archived Redline 

Drainage plans will 
be added soon.



• A statewide point layer containing locations of 
Drainage Investigations for tracking and 
review. 

• Locations contain information related to the 
location, division involved and related 
documents. 

• Data is used to help facilitate understanding of 
past investigations and correlation between 
requests receive to help understand if they are 
potentially related to past incidents or a larger 
drainage problem. 

• While the layer itself is not restricted, the 
documents linked to this layer are restricted,  
and must be requested from the Hydraulics 
Unit using the provided form.

• Use of this dataset for project scoping or 
screening is merely pre-decisional.

Drainage Investigation Dataset



Multi-Sensor Precipitation Estimates
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Stormwater

Hydraulic Tools

•NC-SELDM Catalog Tool
•BMP Decision Support Matrix
•Stormwater Control Measure
Summary Sheets
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NC-SELDM Catalog Tool

Hydraulic Tools
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BMP Decision Support Matrix

Hydraulic Tools
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• To be a part of the 3D series 
(Drainage Summary) sheets in plan 
sets

• Auto-populated from entries in the 
stormwater management plan

Stormwater Control Measure
Summary Sheets

Hydraulic Tools
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Hydraulic Calculators

Hydraulic Tools

• Hydroplaning Assessment Tool
•This tool will assist in completing 
hydroplaning assessments, when required, on 
the projects 

• Outlet Analysis
•Coming Soon
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Hydraulic Tools

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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Hydraulic Tools
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Inputs
• General
• Pavement
• Roadway

Time Saver
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Hydraulic Tools

Scenario Results
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Hydraulic Tools

Superelevation Transitions
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Hydraulic Tools



Contact Us
Questions for the Hydraulics Unit
Contact the Unit

Stay in the Flow
Keep up-to-date on the ​Hydraulics 
Unit policies, procedures, 
innovations, updates, advertisements, 
etc.… by signing up to 
receive​ the Hydraulics Unit 
Newsletter. To sign up, just 
complete the simple 
form @ Hydraulics Unit 
Announcement Notifications.

https://forms.office.com/g/U5uJqvPhEM
https://forms.office.com/g/AM0eYLkQxT
https://forms.office.com/g/AM0eYLkQxT
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