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.” Op'l'l Outline

*  Why real-time control for stormwater?
» How does it work?
* Modeling results

« (Case studies
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0’. Oph Why Real-Time Control?

1. Better performance
2. More economical use of space + assets
3. Continuously monitored infrastructure
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0’. Oph Why Real-Time Control?

1. Better performance
2. More economical use of space + assets
3. Continuously monitored infrastructure
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® Ot
® Op‘l‘l How does real-time control work?

1 Ieve; sensor
&
2. actuated valve

“ 3. internet/cellular data

4. grid or solar power

DIV ALC

cloud-based
software
platform

remote user interface
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How does real-time control work?

<€4— Uncontrolled Discharge

Typical Managed Delayed Release with
‘ Dlscharge Real-time Control

Peak Flow Target

Rainfall “ i -~
it ‘ ;
e |II||| X

T Time

actuated valve is closed, no discharge
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Nationwide Modeling Assessment

o Data Source:
3 NOAA National Climatic Data Center
S 625 meteorological stations
o canapa Hourly rainfall data from 1956 to 2006
c
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Sources: Esri, HERE, DeLorme, Intermap, mcrementPCorp GEB@O USGS: FAO; NPS, NRCAN,
GeoBase, IGNt Kadaster)NL, Ordnance Survey, Esn Japan, MET! Esn Chma (Hong Kong), swisstopo,
MapmyIndia, ©® OpenStreetMap contributors, and the GIS User Commumty

OptiRTC.com



& Opti

625 stations nationwide

5 storage sizes from 0.5” to
1.5” rainfall over drainage
area (13,000 to 40,000 gal;
representative design
storms)

2 different logic scenarios:

> maximize retention time
for water quality
improvement and/or

beneficial reuse (retain water
until next storm, discharge rate
is 48 hours from full)

> avoid wet weather
discharge to eliminate

overflows and flooding
(release water 2 hours after

storm, configurable, discharge at
0.25 cfs)

over 12,000
simulations

SWMM Model Setup

historic rainfall data from

/

s

Passive System

1 acre impervious surface

passive outlet (always open)

////

same rainfall

same size storage
same size outlet

—

NCDC station

/7y

s/

1 acre impervious surface

Opti System
" ptl oy

same runoff

Opti controlled outlet:

> drains for forecasted volume

> closes during storm

> waits until after rainfall ends to
release water

OptiRTC.com



. .
o’ OPJFI Key Performance Indicators

Simulation Metric Calculation
Average retention time for water Flow-weighted average of water age for every
quality improvement drop that is discharged

Average water available for use Water in storage during dry weather

Water Quality:
Maximize

Retention Time Average wet weather storage

utilization Average percent full during wet weather

. . Hours when rainfall is occurring and discharge
Percent time runoff retained g and 9

equals zero
Average wet weather discharge Average discharge flow rate during wet weather
.| Average wet weather discharge Average discharge flow rate with inflow is greater
CSO/Flooding: | 4yring inflow > 0.25 cfs than 0.25 cfs
Minimize Wet
S’ivsif]t:r(;; Wet weather capture Total inflow not discharged during wet weather

Hours when rainfall is occurring but with zero

Percent time runoff retained discharge
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Summary Statistics for 1 inch Storage

10

Median values for all 625 stations

Simulation Metric Passive Storage Opti Active Storage
Long term average retention time 12 hours 196 hours
Water Quality: | Average water available for use 0 590,000 gal/acre/year
Maximize
Retention Time | Average wet weather storage utilization 26% 68%
Percent time runoff retained 3% 59%
Average wet weather discharge 0.052 cfs 0.021 cfs
CSO/Flooding: | Average wet weather discharge during inflow
Minimize Wet > 0.95 cfs 0.265 cfs 0.171 cfs
Weather
Discharge Wet weather capture 2% 61%
Percent time runoff retained 2% 91%

Note: median values shown for 1 inch storage size

1: No withdrawals were simulated. In the passive system, no water was available for use because the outflow valve was always open. In the Opti system, water
captured and not released during wet weather was considered available for use. The value shown is the annual average capture volume.
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Average Retention Time With OptiNimbus (hr)
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Average Retention Time by Annual Rainfall

Average Retention Time vs. Average Annual Rainfall

modeled average

retention time for passive storage of any size (12 hours)

Average Annual Rainfall (in)

Storage Sizes per
Acre Impervious
Drainage Area:

— ().5in
0.75in
lin
e 1.2500
1.5in

Each NCDC station
modeled has an
average annual
rainfall

The results show a
very strong
correlation between
long term average
retention time and
average annual
rainfall for each site

This plot shows the
regression lines for
each storage size,
allowing for
estimating possible
retention times based
on average rainfall,
with Opti active
discharge

Passive discharge
scenarios achieve
only 12 hours
retention time, on
average, because
most storms to not fill
the storage unit
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Water Available for Use vs. Average Annual Rainfall

1.8
. e (0.5
Storage Sizes per "
1.6 0.75in
Acre Impervious f
Drainage Area: lin
1.4 ———1.25in
1.5in
1.2
1.0
0.8
0.6

0.4

0.2

0.0

Water Available for Use With OptiNimbus (million gal/acre/year)

10 | 20

Available Water for Reuse by Annual Rainfall

30

Notes:

40

Average Annual Rainfall (in)

50

- Water available is calculated as the total volume not
discharged during wet weather. Usage demand patterns will
impact the actual availability of water at any given time (it is not
a firm yield calculation)

Power regression R? values range from 0.94 to 0.99

60

70

Each NCDC station
modeled has an
average annual rainfall

The results show a very
strong correlation
between the total water
stored during dry
periods and the annual
rainfall

This plot shows the
regression lines for
each storage size,
allowing for estimating
possible reuse benefits
based on average
rainfall, with Opti active
retention and discharge

Passive discharge
scenarios do not allow
for reuse because the
runoff cannot be stored
for longer than the
passive discharge time
(48 hours max)
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0’ Op'h Volume Discharged During Wet vs. Dry Weather
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0’ Op'h Volume Discharged During Wet vs. Dry Weather
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0’ Op'h Volume Discharged During Wet vs. Dry Weather

Passive Real-Time Control
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Summary Statistics for 1 inch Storage

16

Logan Airport KPIs

Simulation Metric Passive Storage Opti Active Storage
Long term average retention time 12 hours 171 hours
Water Quality: | Average water available for use' 0 720,000 gal/acre/year
Maximize
Retention Time | Average wet weather storage utilization 25% 68%
Percent time runoff retained 3% 63%
Average wet weather discharge 0.046 cfs 0.016 cfs
/ \

CSO/Flooding:

Minimize Wet
Weather
Discharge

Average wet weather discharge during inflow
> 0.25 cfs

M5 cfs

0.147M

Wet weather capture

(

)

Percent time runoff retained

N%

o3~

Note: median values shown for 1 inch storage size

1: No withdrawals were simulated. In the passive system, no water was available for use because the outflow valve was always open. In the Opti system, water
captured and not released during wet weather was considered available for use. The value shown is the annual average capture volume.
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Case Studies

Examples of using real-time control to meet
multiple objectives
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Stormwater Capture & Reuse

— G U AETRSRERNE  TRNG
1. Maximize water availability
2. Minimize roof runoff
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Stormwater Capture & Reuse

&2 > Conowingo Rainwater Harvesting

Dashboard snapshot from September 9-11, 2015

System
Control

Operation Mode

Automatic Control

Manual Control

Drain Valve

Irrigation Valve

Requested changes
may take several
minutes to be verified.

System

Status
(48hr)

Operation Mode

100.0% Automatic

0.0% Manual

Drain Valve

Cistern Level and Volume

12hr I 24hr | 48hr | Twk val‘)en [ valv‘sed —
7 — 5 i
Overflow (e 300
I ,)é@ \\\(\g
e 30 /770 » (\\(\S/—’__— 200,
/ 9 | =100
0 v Underdrain - - - ; 0
09-09-2015 00:00 1512:00 09-10-2015 00:00 A
Precipitation Forecast
(48hr)
100 2
£ = Probability Thresh 1 E
storm forecast for 9/10/15 '
0 ' uuqum, Thresholc - - } 0
09-10-2015 12:00 09-11-2015 00:00 09-11-2015 12:00 09-1p-2015 00:00
Quantity (in)
Rainfall
12hr | 24hr | 48hr | 1wk
T Coa
35.54
- rainfall occurred on 9/10/15 | 0.05 €
34.5 4
i L1 0

T
09-09-2015 00:00

T T
09-09-2015 12:00 09-10-2015 00:00
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CSO Mitigation & Reuse at EPA Headquarters

1. Stormwater reuse

2. Prevent wet weather flow to combined sewer

« Six 1,000 gallon underground cisterns
» Cisterns remain full except in advance of rain events

& > EPACisterns &

Drain Valve
Control

Operation Mode

Automatic Control

Manual Control

Manual Control

Requested changes
may take several
minutes to be
verified.

System
Status
(48hr)

Operation Mode

100.0% Auto |

Current Storage
Opti Remote Reality

Latest image only | 12hr | 24hr

2015-10-26 13:52:23
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o Op‘h Retrofit for Increased Water Quality Benefit

SWEERRE . — — SWEERYE
« 120 acre drainage area
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* Runoff from 0.2” in
storm event or 0.12” of
impervious storage
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* Very small existing
pond

« Did not have an original
water quality control
purpose

1. Reduce erosive flows
2. Improve downstream

water quality

Butternut Creek Project completed in partnership with .
Clean Water Services, Geosyntec Consultants, and Opti OptiRTC.com



[ B : Monitoring Data:
¢ Op-h Quantify Performance Metrics

Water Quality Stream Restoration
. . . 100% 1
Avgerage Retention Time of Pond Discharge Through N
. £ M
Active Control B 0% B Pre-Retrofit Modeled
September 2014 to February 2015 E ? Outflow
1.0 - 2 [ Post-Retrofit Measured
2 850,000 gallons of discharge % 60% - outfl
3 meeting 24-hrretention time [rs utrlow
S 0.8 G 9
2 A § %
P ®
5 0.6 5
8 & 20% -
2 0.4 s J
2 g 0% - T T n
302 ki 0 12 3 456 7 8 011 12 13 14 15
c <
2 -20% .
= Flow Rate Bin, cfs
0.0
0-6 7-12 13-18 19-24 25-48 49-72 73-96 96+ Positive indicates reduction in duration of flow; negative
Retention Time (hrs) indicates increase in duration of flow
etention Time (hrs

0.1 watershed inches of storage - dramatic increases in
retention time for a very small facility

Butternut Creek Project completed and analyzed in
partnership with Clean Water Services, Geosyntec Consultants, and Opti
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o’ OPJFI Summary of Real-Time Stormwater Control

 Low cost sensors and data connectivity

 Forecast-based decisions maximize stormwater
infrastructure potential

Increase Decrease
* Retention time 6-10x * Wet weather discharge rate
« Wet weather capture by by > 50%
more than 60% * Required control volume

 Reportable performance + Erosive flows & flooding
data
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o Opti Discussion

Contact Information

Jamie Lefkowitz, P.E.
ilefkowitz@optirtc.com
603-801-1051

More materials and information: http://library.optirtc.com/
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