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2009 flood, a historic storm event in Ormond Beach




Central Lakes, City of Ormond Beach

> 550-acre drainage basin
> 5 interconnected lakes
> Single family developments
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QNT'ER‘CONNECT'] k: (u\b * " l. T

et

LAKE 2

-

LAKE 3 ;
- LAKE ‘% q

oy :

o INEI'ERCONNECTS——/\ ‘_m,

) II ) ‘ | . z .7 T
LJ“ ANTfRCONNEC‘;T v —/’L

:

Y
1




What is the status of my
stormwater infrastructure?

What needs to be done in
preparation of the event?

What resources do we need
for emergency operations?




Ormond Beach Florida

Opti Prevented Flooding During Hurricane Irma

2 > Central Park Lakes

A .
System Control Water Level in Storage
VED Pumgps 12hr | 24hr | 48hr | 1wk

Opti Operation Mode b :
Current State: Automatic \.’e.ss_ufeft! ‘.-‘\-E:e_r. L&.’.E!_ I
Control o Jpti Target Water Leve
® Automatic Control FlOOd Stage |
2 Manual Control En . pod SEse -5
Opti-created Stora eI
. Pre-event Drawdown Event Inflow P 9

Manual Pump Setpoint
Current 5tate: 36% Open
Mot available for control.

Storm Status

NWS Radar Mosaic - Southeast Sector
0708 UTC 08/11/2017

12 5ep

05 5ep 11 Sep

Based on forecasts, Ormond Beach used Opti to discharge
~70 ac-ft of storage from their lakes prior to the hurricane

hitting.

The hurricane’s torrential rains added 190 ac-ft of new water,
which would have otherwise overwhelmed the water storage
system.

Opti saved the City from projected flooded
roads, and if the original forecast had hit,
millions of dollars of averted flood damage

Privileged and Confidential



Background

Opti is a technology company
focused on

Improving Water Quality

Reducing Flooding and Combined
Sewer Overflows

and Restoring Ecological Flows

through

Continuous Monitoring and Adaptive FiaeEss
Control (CMAC) ;

of stormwater infrastructure




Brief History of Technology Development and Commercialization Timeline

NOAA Funded CICEET
Grant - Real-time

P> Control for Salt Marsh
Restoration

First Applications
Developed Internally
for Stormwater

2008 2009

b Initial Provisional Patent Filing
" - 1st Method Patent

Full Patent Filing - 1st
Method Patent

WERF/EPA Funding -
Innovation and Research
for Water infrastructure
for the 21st Century

First External
Deployments for
Stormwater Control

2011 2012

>130 projects
across 21 states

>90 MG under
management

>1B gal of wet
weather flow
being prevented

> Patent Issued - 1st Method
Patent

Engage

> Investment per year
Bank
2018
’ Due Diligence
Spin Out of
OptiRTC, Inc. STOE
P from WALK

Geosyntec LABS

B Microsoft

2014

Between 2014 and 2018 over $14MM invested in the

Directly Benefiting Communities, Creating Local Jobs

development of Opti
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The Opti Community
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How Continuous Monitoring and Adaptive Control works

Opti
cloud software

web-based dashboard

control panel

runoff Adaptive use of storage - improved
water quality and flood control

stormwater infrastructure



Cloud-Hosted Software

¢.' 2 Gardner Ave Detention Pond (View Only)

Water Level in Storage
i

Currently in
0671872017 09:01

Dry Weather

24-hour Forecast Precipitation (in) .
06/18/2017 09:01 X )

24-hour Forecast Runoff Volume e
(ft?) .
061182017 0901 ‘ :
0.0

Storage Available (ft%)
06/18/2017 09:01

-17357.7

Target Valve Discharge (cfs)

06/18/2017 0901
ONHI0N o Weather Radar

0.0 o

System Status
Pz 43 Hours

Operation Mode

| 120 | 24 | Dazocerss durasion [ ey, 13 houwrs & 41 minuces:




Example of CMAC Hardware in Suburban Setting
Pond Retrofit

ACTUATED . VALVE




Example of CMAC in an Ultra Urban Setting
Forest House - The Bronx, NYC

Utilize Underground Detention Basin for
CSO Mitigation and Rainwater Harvesting

ACTUATED VALVE
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Range of CMAC Applications and Scales

Medium
Application Application Application
Water Reuse and Water Water Quality and CSO Flood Control and CSO
Quality
Scale Scale Scale

Residential (gallons) Development (cubic feet) Regional (acre feet)




Automated Reporting — Example from Lenexa, KS

//,y  IMPROVING STORMWATER MANAGEMENTAND  JOHNS®N
LenexaM’ PROTECTING THE ENVIRONMENT IN LENEXA, KS J COUNTY

KANSAS

BACKGROUND

The City of Lenexa and Johnson County engaged Opti in 2016 to increase flood control capacity and
improve water quality as part of the Citys renowned Rain to Recreation program. The project involved
retrofitting four stormwater ponds with Opti’s Continuous Monitoring and Adaptive Control (CMAC)
technology to achieve these objectives.

RETROFIT APPROACH

Opti helps communities and businesses turn their | ASSET PERFORMANCE MANAGEMENT | MPROVING STORMWATER MANAGEMENT AND JOHNS. N

stormwater storage assets into smart, resilient PROTECTING THE ENVIRONMENT IN LENEXA, KS COUNTY

systems at reduced cost and with less risk than EARIES

existing alternatives. Opti integrates cloud-based v Real-time information for facility

technology, field sensors and the weather forecast performance monitoring 0.74 IN EVENT CITY CENTER

to enable storage systems to plan, observe, and at City Center uses 116 A

respond to storm events. The retrofits at the v Alerts for operational awareness and he underdrain and . ] s

Lenexa sites serve two purposes: (1) reduce flood maintenance et weather outflow &

risk by adaptively managing storage volume and (2) ¢ Userfriendly and interactive dashboards tention. In the 0.74 T Taaan

improve water quality by retaining runoff after a " h d visibili ight), the measured . SO

storm events, effectively reducing erosive peak or enhanced vislollity ) is discharged prior | 2

flows downstream. Eed at the minimum € wam 2

Water Level in Storage red line). A passive 25
Lo ovide a 14.7 hour o™ o 4 4
: bre the CMAC site —Modelled Passive Vokume — Measured CMAC Valume PROVING STORMWATER MANAGEMENTAND  JOHNS®IN
prage retention. Duonchow B i) OTECTING THE ENVIRONMENT IN LENEXA, ks “COUNTY

COON CREEK EAST
The Coon Creek East pond (pictured on left) was retrofit D(\) IMPROVED ENVIRONMENTAL
with an actuated valve in a prefabricated outlet = OUTCOMES

structure. The system is programmed to maintain a
permanent pool for aesthetic and wildlife purposes. Prior
to rain events, the permanent pool is drawn down to

Outon Ve AVERAGE RETENTION TIME POST-RETROFIT  85.9 HOURS

/
/ -
make room for incoming runoff. A total of 67.8% of wet
’ AVERAGE PEAK FLOW REDUCTION
The SV“E'I“ Wﬂ;‘* to dfa'“'w’“'e dry westher weather volume was retained and slowly released in dry Improvement over pre-retrofit 326%
hmsiatlisng Ts st formglonisl oRl weather, versus 15.4% in a passive condition.
or inaccuracies in the forecast. =
H h WET WEATHER INFLOWS RETAINED FOR 28.9%
; . Coon Creek:sout DRY WEATHER SLOW RELEASE 2
. o IND NORTH
Prior toand during wet | | During dry weather: After the retention period, the pond Creek South and o ]
weather: ! | Thesystemisin a post returns water level to permanent pool North are utilized to
Estimated incoming | | eventretention period. | elevation, just above the underdrain. capture and reduce PRICING
runoff exceeds space | | Thc; va!tvz mt:dk:!a(]es J]‘ : oon Creek South ‘ elivery Annual Services
remaining in pond. ; controlied rate to slowly ed weather prior to
Valve is set to open. { release water. dlitharies "’w i Coon Creek North tion $45,000-$70,000 Software License $5,000
. oon Creek North s . tation  $30,000-550,000 Analysis and Reporting $0-525,000
I discharge and uses e .
’ Q » Total  $75,000-$120,000 Total  $5,000-530,000
2 Opti Prepared by OptiRTC, Inc. and Burns & McDonnell BURNS \MEDONNELL ars for-the stor
3 o facilities can retain and Johnson County renewed the annual subscription services to extend the
1.3 MG of stormwater runoff without By at each of the four ponds. Partnering with Burns & McDonnell, continuous
discharging. For large events, this volume is L TH - ’ = | [sensors were installed at the City Center and Coon Creek South ponds, and will
used to mitigate peak flows by continuously Upstream pond 9 Downstream pond § Both ponds in Spring 2019. Preliminary results at Coon Creek South show low baseline levels
responding to the forecast condition. Images receives | opens valve, drains | pre-event target th distinct spikes in concentration'during wet weathe
on right from Opti’s online dashboard forecast, starts | discharges from | state for start of
demonstrates the staged in the ! upstreampond |  rainevent e m——— CONTACT
two ponds H - Heather Schmidt, Johnson County
heather.schmidt@jocogov.org
3 S
.’ Opti Prepared by OptiRTC, Inc. and Burns & McDonnell BURNS {MEDONNELL Toun Lacobi; Oy of Lande
tiac 1exa.com

T
Viktor Hlas, Opti
vhlas@optirtc.com

Andy Sauer, Burns & McDonnell
ansaver@burnsmed.com

« Duph —Overfow = TS5 —Raintol (¥

& Opti Prepared by OptiRTG, Inc. and Burns & McDonnell BURNS JMSOONNELL.




BMPs can’t function if they don’t work: Increased uptime and

decreased risk with continuous monitoring

Technical Report

Stormwater BMPs in Virginia’s James River Basin:
An Assessment of Field Conditions & Programs

(part of the Extreme BMP Makeover project)

Percent of BMPs Surveyed with
Maintenace Issues
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Figure 20. Percent of BMPs surveyed with maintenance issues by BMP type (n=87).



Case Study: CMAC on Cintas Property for
CSO Mitigation - Philadelphia

8-acre Drainage Ared
Adaptively Controlled Retention
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Case Study: CMAC Cintas Property - Philadelphia

& A : Project Timeline (award to run)




Case Study: CMAC at Cintas Property - Philadelphia

Modeled flows with passive outlet control

10,000

- o = o= - P ]

11/15/16 11/25/16  12/5/16 12/15/16 12/25/16  1/4/17  1/14/17 1/24/17  2/3/17 2/13/’1?-

Observed flows with Opti system control

CMAC resulted in a 96% reduction in wet weather flow volume
(1.01M gallons of runoff to 40K gallons)



Case Study: Beaver Creek Sewershed-
Albany, NY

Adaptively Controlled On-site
Detention for CSO Control




Controlled Assets in Beaver Creek Sewershed
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CMAC Behavior Modes

Pre-Event Behavior ‘ Retention Behavior:
YL

Overflow Volume

Forecasted
Runoff Volume

Storage Volume

Wet Weather
Volve closed to copture rainfoll
(unless draining while raining allowed)

Rainfall Forecasted
Predicted rainfall in the forecast duration
exceeds the probability and quantity

thresholds

Dry Weather

Volume at pre-storm state

Period

|
I
1
|
I
I
I
|
1
I
I
|
2 Drawdown to dry weother target volume

|
|
|
Retention Drawdown |
|
[

PR — —

Retention Period Dry Weather
Storoge volume retained once dry weather blished Maintains dry her torget volume until next
storm forecasted

Albany CMAC Sites are Configured to Reduce Wet
Weather Runoff



Case Study - Water Quality - Prince George’s County - Frost Pond

CMAC Performance During a Single Rainfall Event
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Frost Pond Water Quality Sampling

Nutrient Removal in CMAC Dry to Wet Conversion

90%

80%

79% 80%
70%
60%
S 49%
43%
40%
31%
30%
24%

20%
10%

0%

TSS % Removal TN % removal

B CMAC Median B CMP 2007 Wet Pond ® CMP 2007 Dry Pond

=

=

CMAC Median compared to the median reported from Center for Watershed Protection (CWP). 2007. National Pollutant Removal
Performance Database Version 3.0. Center for Watershed Protection, Ellicott City, MD.



2 Opti

25

Offset and/or reduce capex by optimizing existing storage assets of all types
a. Improve water quality or hydrologic function
b. Adaptively control urban hydrology (e.g., timing, peak flows, volumes, flow rates)
c. Restore ecological flows to protect streams and built infrastructure

Reduce capex for building new green and grey infrastructure
a. Adaptively controlled facilities can be smaller while also exceeding the performance of
passive traditional systems.
b. Use storage for more than one purpose (e.g., rainwater harvesting AND effective
reliable flow control). Can cut capex >50%.

Reduce opex
a. Target zero unplanned maintenance of green and grey infrastructure
b. Continuous monitoring of functions and outcomes (e.g., failure monitoring,
performance monitoring)
c. Cameras as out-of bandwidth sensor and secondary source of truth

Invest in eco-services and quality-of-life with savings and/or deliver some of the benefits
to meet multiple objectives

Directly connect communities to resources
a. Transparency of outcomes through continuous monitoring
b. Public outreach and education

Support and drive local blue tech job creation
a. High-wage job growth, creation, and training

How can CMAC fit into a Stormwater Plan?



Case Study: Montgomery County, MD
peak flow reduction + warer quality

15 ac-ft
Adaptively Controlled Detention/Retention

2 Opti
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Passive vs. Active

ey ACTIVE CONTROL

g PASSIVE BASEL INE e
—Elevation (ft)
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University Blvd Wet Pond

Passive 15.8 hrs
Active 39.0 hrs




University Blvd Wet Pond — Montgomery County, MD

* 440 acre
drainage; 36%
imp.

15 ac-ft wet pond

In line on Sligo
Creek

Retrofit December
2015

Impaired for
nutrients and
sediment



Passive vs. Active

Mass Discharge

Cumulative TSS Mass Discharge

0.3
inches
rainfal

Results based on 480
TSS measurements
collected over 96 hours

Passive Pond

/1

el

24 48
Hours

72% less
TSS mass
discharged
Opti-Controlled Pond
/
72 96



