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Introduction



355 
square miles 

NEORSD Service Area

Serves:
62 municipalities
>1M residents

Maintains & Operates:
Interceptor Sewers
3 WWTPs



• Stormwater Master Planning Effort
• Evaluation of flooding, erosion, and 

water quality issues on the Regional 
Stormwater System (RSS)

• Problem Identification
• Recommendations for problem 

elimination, performance improvements 
and O&M activities



CHALET Stormwater Master Plan

Chagrin River (CHA) + Lake Erie Tributaries (LET) = CHALET

Chagrin River & 
Lake Erie Tributaries

CHALET Area Within
NEORSD Service Area



CHALET SWMP Project Overview
Task 1: Project Management

•Meetings, invoicing, consultant coordination

Task 2: Data Collection
•Existing data collection and evaluation
•Data Collection and management
•Inspections (streams, surveys, basins, spherical imagery, culverted streams and CSS assets)

Task 3:  Model Development and Application
•Hydrologic and Hydraulic model development and evaluation
•CSS model updates
•Targeted local sewer system evaluations
•Problem area identification

Task 4: Alternative Development
•Formulate, size and evaluate alternatives
•Early action projects

Task 5: Stormwater Master Plan Recommendations
•TBL Evaluations of Alternatives
•Implementation Plan and Phasing
•Prepare Stormwater Master Plan Report(s)

Task 6: Stakeholder Support
•Materials for local community meetings and WACs

Task 7: Monitoring
•HWM data collection
•USGS stream gage data collection
•Recommendations on additional monitoring required

Task 8: Model Data Management
•Master Model Development for CRS, CRN and Rocky River Watersheds
•Model Data Management Protocol
•Design review

Percent of Area Drained 
by Combined Sewers

Study Area Overview Map



Basin Inspections
• Task: Perform field investigations and 

condition assessment of 33 regional 
stormwater system (RSS) basins

• 18 wet
• 15 dry

• Deliverable: Summarize field findings in 
a Condition Assessment Tech Memo

• Uses: Establish baseline conditions, 
identify O&M needs, acquire data on 
physical characteristics to include in 
hydraulic models



Basin Inspection
District’s SWIM Basin Inspection Manual



Basin Inspection
Populate Survey123 forms on iPad



Basin Inspection – Data Management
Upload Survey123 forms to the District’s AGOL



Basin Inspection - Technical Memorandum
Automate tech memo writing



Unmanned Vehicles & Drones



Types:  Aerial (UAV) and Nautical
Uses:  Inspection, design, mapping

Drones and Unmanned Aerial Systems



Typically uses a drone 
to capture many images 
stitched together into an
"Orthomosaic" image 
correct in scale 
and location. 
This can be used 
in BIM and GIS 
mapping for 
accurate depiction 
and measurement.

Visual Photogrammetry



3D Digital Examples: 
Terrain

Point Cloud 3D Textured Mesh

Contours



Aerial Drone Equipment

Propeller Aeropoints

DJI Phantom 4 Pro RTK
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Basins – Drone Imagery
Aerial Photography 

Aerial Photography 

Orthomosaic

https://cloud.pix4d.com/pro/project/510968/map?shareToken=d1ad2fda-9810-4111-a856-12fbf7e999c1

https://cloud.pix4d.com/pro/project/510968/map?shareToken=d1ad2fda-9810-4111-a856-12fbf7e999c1


Nautical Drones

USV Harbor Scout



Basin Inspection with Nautical Drone





Bathymetry Data Collection



Bathymetry



• Bathymetry – .csv File
• Comma (or character) separated value 

• Aerial – LAS converted to Raster file format
• Examples of Raster file formats can include JPEG and TIFF

• Lots of data generated
• Consider “cloud” storage
• Example:  www.Pix4d.com

Bathymetry & Aerial Data Delivery

http://www.pix4d.com/


Collective Efforts digitized available basin drawings

Basin Performance “Time History”



Comments & Observations



• Good planning improves results
• Applies to all aspects – acquiring, managing/storing, and using the data

• Fieldwork requires planning and flexibility
• Weather
• Access

• Data can have limitations
• Drone boat draft for example

• Staff will need some tutoring on the lingo
• Proper curating of the information will foster current and future use



Partial Capture

Bathymetry 
Data 

Successfully 
Captured

≤18-inches Water Depth  
Prohibited Collection of 

Bathymetry data

April 2020 
Nearmap





Thank you!
Alan Stadler, PhD, PE, Senior Project Manager
astadler@wadetrim.com
216.363.0300 office
216.317.6662 cell 





• The CHALET project area includes 18 wet basins
• Successfully captured bathymetry data for 6 basins
• Partially captured bathymetry data for 7 basins
• Unsuccessfully captured bathymetry data for 5 basins

• Sediment depth at or near water surface

• Need at least 18-inches of water depth to successfully capture bathymetry 
data with current vessel

Comments
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