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ENHANCING FLOW 
MONITORING 
PROGRAMS with 
Emerging
Technologies

Brad Kwasnowksi
Project Environmental Scientist 
Aspect Consulting 

Erin Rothman,
Founder & CEO
StormSensor

 Collecting stormwater data 
is expensive, time-
consuming, and prone to 
error

 We have lots of data gaps –
and therefore make a lot of 
assumptions

THE PROBLEM
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Remote Monitoring Networks
 Small, Inexpensive Sensors
 Real-time Data 
 Actionable Insights
 Broad Applications 

THE SOLUTION

HARDWARE OVERVIEW
 Modular Design 
 Flexible 

Installation
 Monitors water   

temp, velocity, 
and depth

Telemetry Unit

Antenna

Upper Unit 
(Depth
Sensor) Lower Unit

(Velocity, 
Temperature

and IsWet
Sensors) 

BK2



Slide 4

BK2 Suggest dropping this from presentations all-togeher. Potential 
clients will anchor expectations to this, and it's not generally the 
reality of a complete install time. Explain how you designed a 
modular system that's flexible and easy to install in a broad range 
of pipe and vault conditions.
Brad Kwasnowski, 3/5/2019
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 Outfall and validation networks

 NPDES Reports

 Public Warnings

 Validate Models

 LTCP Project Prioritization  

FLOW MONITORING
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PORT OF SEATTLE –
STIA 
 Comprehensive 

infiltration study within 
three existing outfall 
drainage basins

 Enhancing the resolution 
and accuracy of surface-
flow data using 
StormSensor’s low-cost 
A/V technology.
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LOGISTICS 
AREA 

SURFACE
INFILTRATI

ON

1) The pressure transducer will measure water level behind the built in broad-crested weir and 
calculate the flow rate over the weir using the following equation: 
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Where: 
 Q = flow rate in cfs 
 L = length of weir = 2.13 ft 
 Lcrest = length of weir crest (thickness) = 0.19 ft 
 g = acceleration due to gravity (32.2 ft/s/s) 
 H = depth of water above weir in ft  
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INTEGRATES WITH 
OTHER TECH

Interactive Web Maps 
and Data Portals

Dataloggers, Sensors, 
and Controllers

Application Program 
Interface (API)

Thank you!

CONTACT INFO: 

Brad Kwasnowski

(206) 780-7721

bkwasnowski@aspectco
nsulting.com

Project Environmental Scientist –
Aspect Consulting

Erin Rothman

(206) 795-0978

Erin@StormSensor.io

CEO - StormSensor
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Current Situation: 830 cities across the country are discharging 
a mix of sewage and stormwater into local waters every time it 
rains; all of them are required to control these discharges.

Currently model estimates are used to: 
• Quantify discharges
• Prepare reports
• Assign Fines
Fixes are expensive, slow, and mostly unproven because how 
can you solve a problem you can’t define?

USE CASE: COMBINED SEWAGE 
OVERFLOWS 

THE VALUE OF STORMSENSOR:
 Know the “who, what, and where” in real-time: spatially 

track and quantify overflows as they occur.  
 Increase Safety: Receive real-time alerts as overflows 

occur so  the public can be warned and  proper action, 
such as beach closures, can be taken promptly. 

 Move Forward:  Track trends relating to the timing and 
scale of overflow events over time so control activities 
can be prioritized and placed and evaluated effectively. 

 Get Smarter: As data from real-world events is fed back 
into the system, algorithms are strengthened allowing for 
the prediction of the location and scale of future 
impacts. 

 Get Ready: targeted predictive trend analysis allows 
regions proactively prepare for storm events by making 
adjustments to treatment plants, route stormwater for 
reuse where feasible, and posting public notices to 
reduce water usage to increase system capacity. 

Save

$88 .5B
ELIMINATE SANITARY SEWER 

OVERFLOWS 
by tracking and identifying 

undersized pipes and rainfall-
derived I/I (inflow & infiltration), 
sediment & debris buildup, pipe 

breaks and leaks, offset joints

S a v e

$8B
Annually, in fines, fixes, 

and litigation

MINIMIZE CSOS 
by tracking and identifying 

rainfall-derived I/I and 
undersized facilities.
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Current Situation: Somewhere in your city, a portion of the
stormwater system fails with no warning causing polluted
stormwater to back-up through a manhole and cause
flooding. A dispatcher receives irritated calls from multiple
citizens and sends out field teams to asses the situation.

• No warnings before an infrastructure failure occurs
• No concrete timeline of events 
• No data to tie  reoccurring events together 
• No way to highlight high risk regions before a flood 

occurs 
• Nothing to track infrastructure performance during 

storm events over time

USE CASE: FLOODING
THE VALUE OF STORMSENSOR:
 Be Proactive: Receive real-time alerts when conditions in the 

stormwater system indicate that flooding may occur so teams 
can be dispatched BEFORE angry citizens call. 

 Know when it’s “go time”: Receive real-time notifications when 
points within the system have reached capacity and active 
floods are occurring so the public can be properly warned and 
lives can be saved. 

 Map it out, tie it together: Use spatial data collected over time 
to map regions where infrastructure is at a high risk of failure 
during both wet & dry conditions. 

 Get to the source: fix the real problem. Don’t spend millions 
addressing a problem until you fully understand it.  Is that 
continually failing pipe undersized? Or is it just always clogged 
because Gary keeps throwing his yard waste in there? There is 
only one way to know: continuous, empirical data! 

 Plan on it: Data collected is continually fed back into the system 
to strengthen algorithms and predict likelihood and scale of 
future failures so teams can  proactively work to plan system 
upgrades that reduce damage where possible, and to adjust 
insurance costs and building requirements where infrastructure 
fixes are not feasible. 

$270B
in Flood Damages in 2017

REDUCE FLOODING RISKS
by tracking and identifying 

rainfall-derived I/I and 
undersized facilities
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Current Situation: Planning and assessment activities for all 
stormwater infrastructure in your city are based on modeled 
estimates. While basic models are free, building and running 
a complex model can easily cost >$150k. 
Model Inputs: 
• Drainage area
• Rainfall intensity*
• Runoff coefficients*
• Peak flows*
• Rainfall frequency*
• Hydrographs*
Model Outputs:
• Infrastructure Design
• Flood assessment & control
• Stormwater project design & assessment
• Pollutant loading & source assessment
• Land use change impact studies

For most, even with a budget for 
complex modeling, proper calibration
with empirical data  is a pipe dream.

USE CASE: MODEL VALIDATION

THE VALUE OF STORMSENSOR:
 It’s time to get real: assess and inform current models 

using local, empirical data. 
 No need to estimate: monitor your entire system in real-

time as storm or flooding events occur. 
 No calibration necessary: what you see is what you have.
 Close the loop with dynamic learning: algorithms are 

continually strengthened as data gathered are fed back 
into the system.  

ALL OF THE 
SAVINGS 
Because you know 

what you’re working 
with

* Based on 
ESTIMATIONS OF

OLD DATA
Most models do not use 

current data and have not 
taken changing climate 
patterns into account –
dramatically limiting the
effectiveness of model

outputs  


