Rideau Valley
‘Conservation
Authority

e

Overview of RVCA
Flood Forecasting and Warning &
Hydrometric Monitoring Programs

Real-Time Water Quality

Monitoring Workshop
St. John’s, Newfoundland and Labrador

e — November 7 & 8, 2023 e




Outline of Presentation Afé‘ﬁﬁigr‘ézt‘iz%

Authority
 —

1. What is RVCA?
2. RVCA Flood Forecasting and Warning Program

3. RVCA Hydrometric Monitoring Program




1. What is RVCA?
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Your Rideau Valley Conservation Authority { Az e —

THE RVCA is one of 36 conservation authorities in Ontario working to
manage local watersheds to protect people and property from natural

Rouyn-
Noranda
hazards and conserve critical natural resources. awa g g
Since 1966, the RVCA has worked closely with {2022 Board of Directors
its member municipalities, provincial and federal ! Pieter Leenhouts, Chair . . . .. . ... ... ... Ottawa
governments, local landowners, farmers, businesses i Judy Brown, Vice Chair . . . .. .. ... .. .... Perth "~
and community groups to protect communities from Andy Jozefowicz . . . . .. ... .. .. ... ... Athens ault Ste Sldbry
natural hazards, guide sustainable development, : Dale Mclenaghan . ... ............. Augusta ""la"""“/s'aun Ste 9
improve water quality and connect people with nature. | BrianDowdall. . . . .. .. ... ... ....._. Beckwith Jsre g North‘ [}
! VictorHeese . ... .......... Central Frontenac ¢ oAy
The RVCA looks to build resilient communities in the i (\Vacantiivioge s sanlis il Clarence-Rockland N e reh
face of climate change and population growth by { o JamieCrawford: §isisiii SERRTE SRR Ottawa N Sl
promoting an integrated watershed approach — one ¢ George Darouzer: iy SEISAEE PR Y Ottawa \
that balances human, environmental and economic ¢ oJulieGravelines:=osins s SEisiws soasmis s Ottawa ", ?,.,. Sound
needs. Our success is based on partnerships that i ScottMoffattye= iy saisiens sermmes s Ottawa \ A Brockville e
accomplish local initiatives at the watershed scale. Y cAnneRobINSon: s wrassmonn sz Ottawa ", . | 2 ’ < ADIRONDAGK
Steve Fournier. . . ... . .. Drummond/North Elmsley A *wmo / MOUNTAINS
- . . i RobRothgeb :: . s e srwnea Elizabethtown-Kitley 1 : B o o e Adirondack
OUR VISION: A thriving watershed with clean | gobfoster. . . . . . ... .... .. Merrickville-Wolford "!“HIGAN “““"’Qﬂ“ \ Rochester R
abundant water, natural shorelines, rich forests : vinceCarroll . . . . . . . ... ... ... ... Montague "9 Rapids e icn 8 . NEW YORK - M&hg,
and wetlands, diverse habitat and sustainable Gy BOYEE .o iy sirmimusie e North Dundas G - _ @D P “Buffalo o
land use that is valued and protected by all. i Kristin Strackerjan. . . . .. ... .. ... North Grenville Detrait L2F e S8 Albanyy
¢ CarolynBresee), .. . ovs siemetimane S Rideau Lakes wirl Lgke Erie
E Shawn:Pankow . .. ooc sopaiinne sommons: Smiths Falls OB >
OUR MISSION: To understand, mapage, JohnMcDougall . . . . ... ... ... South Frontenac 3 o S
protect, restore and enhance the Rideau { GeneRichardson. . . . .. ...... .. ... Tay Valley Cleveland A v\A B
watershed through science, stewardship, L ROBINJONES. . - o o Westport :
education, policy and leadership. Y MelFoster. . . ... .......... Agricultural Sector

The Rideau Valley watershed is located on the traditional unceded territory of the Algonguin
Anishinaabeg people as well as the traditional territory of the Anishnabek, Huron-Wendat,
Haudenosaunee and Oneida peoples. The RVCA pays respect to all Indigenous peoples in the
watershed and acknowledges that they are the traditional guardians of this land and water. RVCA
is working to deepen its understanding of local Indigenous peoples, cultures and knowledge and
finding meaningful ways to collaborate and support reconciliation.

LY <
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2. RVCA Flood Forecasting and Warning
Program



Program Goal

The goal of the RVCA Flood Forecasting and Warning
System is to:

(i) provide an estimate of the flood potential in the
Rideau River watershed, including the Ottawa River, at
recognized “flood vulnerable centres” where flood
conditions are relatively predictable and,

(ii) based on that estimate, give sufficient advance
warning to the designated municipal officials and
members of the public in order that appropriate steps
can be taken to minimize the effects of flooding.
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PSS 2023 Flood

- Contingency Plan

Prepared for: Municipaiiies and other partners/agencies in the Rideau Valley Watershed

Prepared by: Brian Stration, P. Eng., RVCA Flood Forecasting and Waming Coordinator

Date: February 2023
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Flood Vulnerable Areas

Rideau Valley
Conservation
Authority

e —

Figure 2: Flood Vulnerable Areas,
Rideau Valley Watershed
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See attached table with names/descriptions of
flood vulnerable areas
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Rideau Valley
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1. Data Collection

2.Flow and Water Level Prediction

3.0n-going review of Ottawa River Conditions
4.Flood Documentation

5. Communications
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Watershed Conditions

Statement - Water Safety

.
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Flood Warning & Flood Watch — Update #1: Water Levels To Remain
High Across Rideau Valley

April 8, 2023 — The Flood W
ins in effe Ri
ying are; fj z
have the potential to flood

for next
Staring on Menday April 10,
ill remain a

brian.stratton(@

A FLOOD WATCH remains for the

= Properti round Big Rideau Lake, Upper Ric
through Burritts Rapit

1o Rideau

snowmelt continues upstre:
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Flood Warning Update #14 - OTTAWA RIVER — ARNPRIOR TO
HAWKESBURY

font size Q () | Print | Email

MAY 28, 2019 — Rideau Valley Conservation Authority (RVCA), in conjunction
with the Mississippi Valley Conservation Authority (MVCA) and South Nation
Conservation (SNC) is maintaining the FLOOD WARNING issued on April 19,
2019 for the areas under our jurisdiction along the Ottawa River.

=
(== - Al Water conditions along the lower Ottawa River from Arnprior to Gatineau have
been slowly declining but will remain well above normal conditions for this time
of year. Levels from Gatineau to Hawkesbury are expected to remain stable and
should resume
declining on Wednesday. No additional increase in
water levels is expected for this area

For more information, contact:

Brian Stratton

RVCA Manager Engineering Services
provided as they become available. 613-692-3571 or 1-800-267-3504 ext. 1141
613-799-9423 (cell)
brian.stratton@rvca.ca

Residents are strongly urged to keep sandbags in
place for now. Updates to all projections will be

Residents are advised to stay away from
watercourses where flows are high and where banks
might be unstable. Parents are encouraged to
explain dangers to children

This FLOOD WARNING is in effect until Tuesday, June 4, 2019 at 5:00 PM

RVCA and its Ottawa partners, MVCA and SNC monitor the water levels and weather forecasts with the Ministry
of Natural Resources and Forestry as part of the Flood Forecasting and Warning Program. Updates are provided
as conditions change

RVCA and its Ottawa partners, MVCA and SNC monitor the water levels and weather forecasts with the Ministry
of Natural Resources and Forestry as part of the Flood Forecasting and Warning Program. Updates are provided
as conditions change

The Ottawa River Regulation Planning Board will be reassessing forecast conditions and providing
hydrological condition updates on its website daily at www.ottawariver.ca/forecast.php.



Conservation
Authority

Flood Contingency Plan (et

To learn more:

WWW.rvca.ca/watersh
ed-conditions/flood-
contingency-plan
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H E C = H M S / RTS fI 0 O d Se ' 2023 SNODAS Rain (mm) for the Rideau Valley Conservation Authority ov: 20230910 0
forecast model in e )
development

Active integration of
ECCC & NOAA
gridded datasets

Real-time flood
inundation mapping A— \ A

Simulation of future
climate change
conditions




Rideau Valley
‘Conservation
Authority

e

3. RVCA Hydrometric Monitoring Program



RVCA Real-Time Parameters & "Sﬁisr‘é:t‘.z’:,
Data Types
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1) Water levels
2) Stream flows

3) Weather (Observed & Forecast)

4) Snow pack




RVCA Hydrometric Monitoring Network

Partners:

« Water Survey of Canada
« Parks Canada

* Environment & Climate Change
Canada

« Ministry of Natural Resources &
Forestry

Active Real-Time Network:

« 25 water level stations (9 with
computed stream flow)

« 15 weather stations
e 6 snow monitoring sites

« 3 GMON SWE stations (PC)

zg; ~Ontario

I * I Parks Parcs
Ministry of Natural Resources and Forestry Canada Canada

‘(,urvey*

(4

I * I Environment and g'? /e \
Climate Change Canada :
Environnement et % <
Changement climatique Canada %eves WO
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Water Level & Flow Monitoring

g

« RVCA manages 9 water level stations (flood vulnerable areas)
» Cellular telemetry with hourly data transmission
« Alerting for approaching flood risk thresholds

» Cell reception / signal strength challenges

RIDEAU RIVER AT BRANTWOOD PARK [RVCA] - WATER LEVEL [MEASURED, GECDETIC]
HOURLY PEAK, RETURN PERIOD & FLOOD ONSET LEVELS FOR RVCA-BRANTWOOD.
TIME STAMP ADJUSTED TO LOCAL STANDARD TIME (GMT-5:00). STREAM GAUGE OWNED & OPERATED BY THE RVCA (EST. NOV/2019).
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Weather Monitoring

Recent initiative to
improve weather
monitoring in the
region

RVCA network of 11
remote weather
monitoring systems

GOES satellite
telemetry with hourly
transmissions

Typically within 1-2
hours of current
conditions
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Snow Monitoring

WATER EQUIVALENT

£

SNOW DEPTH (cm)
N

RS - SNOW DEPTH & WATER EQUIVALENT [MEASURED]

SSMENT FOR BELLS CORNERS, ONTARIO [SNOW-MNR-3209]. RVCA STATISTICS DERIVED FROM THE 1979-2019 PERIOD OF RECORD.

It
=

0
210 HISTORIC MAX (MAR/2019 - 202.5 mm)

180
150
120

@ FIELD MEASUREMENT (SD)  =#= FIELD MEASUREMENT (SWE)  =- 25-TH PERCENTILE (LOWER QUARTILE HISTORIC NORMAL) -4 MEDIAN (HISTORIC NORMAL) == 7!

Manual surveying at 6 sites bi-weekly

Field survey app with real-time upload to data
management software / public-facing tools

Automated SWE measurement via GMON (PC)

Also utilize gridded data products (NOAA
SNODAS)
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Data Management A‘Rideauvauey

« Data acquisition & polling primarily managed via KISTERS
WISKI software and through custom programmatic methods

« Data reports are generated on a daily basis and archived (daily planning cycle)

« RVCA has developed a number of custom tools to assist with data review and
interpretation:



Data Management

Example 1: Weather Station Dashboards

RVCA BOBS LAKE WEATHER STATION (ID: RVCA-BOBT1)

WEATHER STATION QWNED & OPERATED BY THE RVCA. TIME STAMP ADJUSTED TO LOCAL STANDARD TIME (GMT-5.00). FOR ADDITIONAL DETAILS, PLEASE SEE: STATION METADATA

Rideau Valley
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| DAILY (30-DAY) | | HOURLY (DAY-IN)

HOURLY: AIR TEMP [TA], DEW POINT [TD] & RELATIVE HUMIDITY [RH]

14 Aug 21 Aug 28 Aug 4 Sep

T4 AUy ) AUy #SEp

— ARTEMP[*'C] — DEWPQINT['C] -m RELATIVE HUMIDITY [%]

Wiew FullScreen

FROM DATE: | | TooDaTe| ]

DateTime

2023-08-09
00:00:00

2023-08-10
00:00:00

2023-08-11
00:00:00

2023-08-12
00:00:00

2023-08-13

«

BOBS LAKE WEATHER STATION - DAILY (30 DAYS)

MIN TEMP MEAN TEMP TOTAL PRECIP 30-DAY PRECIP 90-DAY PRECIP
ye) 0 (mm) (mm) (mm)

HOURLY: STN. PRESSURE [PA] & SOLAR RAD [RW] - DAILY: PRECIP [PP]
100.8

14 Aug 21 Aug 28 Aug 4 Sep

Ay TAug Z5AUg #5ep

— STATION PRESSURE [kPa] @ SOLAR RAD[Wim3 @ PRECIPITATION [mm]

Wiew FullScreen

FROM DATE: | | TooDaTe| ]

AIR TEMP A24HR PRESSURE

24HR PRECIP AVG WIND SPEED
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‘ e restoh Stream Flow: (o) ‘?.::zn RVCA Flow and Levels

bty "

l [v| ace or ol |Q]

Rideau River at Ottawa: 11.6 cms 0.3 cms 6.92 cms 17.05 cms 09- 11 -06:00
. Jock River at Moodie Drive 0.77 cms -0.07 cms 0.26 cms 1.05 cms 09-11-05:00
Kemptville Ck at Kemptville: 0.81 cms -0.04 cms 0.06 cms 0.87 cms 09-11-06:00
Tay River at Perth: 3.71 cms -0.03 cms 31cms 6.29 cms 09-11-07:00
Ottawa River at Britannia: 746.7 cms -32 cms 386.37 cms 674.28 cms 09-11-06:00

The interquartile range (data range between the daily 25th & 75th percentiles) represents the typical normal flows
observed at this time of year over the historic record.

Refresh Table

(a0 T SR

A Comsenaton Water Levels: (4] R

Aumomy

. s
l_- Lo ras)_] st s |z W g0 88#100 &
OOmasi

. Rideau River at Baxter: RVCA OUT OF SERVICE 023-0--26T0 Mite
Rideau River at Brantwood Park: RVCA 55.26 masl| -0.5cm 09-11-06:00 7=J *o 87.03masl
. Ottawa River at Hull: 41.41 masl| +3.8 cm 09-11-07:10 Calatonp ]ce
. Oftawa River at Britannia: 57.9 masl +2.1cm 09-11-06:00
. Ottawa River at Cumberiand: 41.23 masl| +3cm 09-11-06:00 MISSISSIPPI VALLEY CONSERVATION 88.55mas!
. Jock River at Richmond. 90.88 masl| -0.7cm 09-11-06:00 0.81cms
. Stevens Creek at Perkins Dr: 87.03 masl| -52cm 09-11-05:00 +
. Taylor Drain at 4th Line Rd: 88.55 masl -0.1cm 09-11-04:15 371 %ms RVCA
9. Tay Riverat Perth: 133.02 masl +0.1cm 09-11-07:00
10. Upper Rideau at Narrows Lock: HISTORIC DATA* 10-05-12:00 o,? Smity” Falls
11. Bobs Lake: HISTORIC DATA® 10-05-12:00 . Merrickville-Wol ford,

* Please be advised that Parks Canada water levels are no longer available through the RVCA data tools. Current water
level information may be accessed through the Parks Canada Water Management InfolNet (see links below).

Refresh Table ; _ pr§idor

G%Jdenshurg

SOUTH NATION,CONSERVATION

14
Brey -ille

T CON e VATION CATARAQUI REGION'CONSERVATION'AU THORITY:
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Example 3: Dynamic Charting Applications
—_—

RIDEAU RIVER AT OTTAWA [02LA004] - FLOW [CALCULATED, UNVERIFIED]

HOURLY PEAK FLOW & DAILY SUMMARY STATISTICS FOR WSC-02LA004 & EC-49568. RVCA STATISTICS DERIVED FROM THE 1989-2019 PERIOD OF RECORD.
TIME STAMP ADJUSTED TO LOCAL STANDARD TIME (GMT-5:00). STREAM GAUGE OWNED & OPERATED BY WATER SURVEY CANADA.
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o

1 May 15 May 22 May

PRECIP (mm)

10 Apr & May

4+ MEDIAN (HISTORIC NORMAL) — 75-TH PERCENTILE (UPPER QUARTILE HISTORIC NORMAL)
@ DAILY TOTAL PRECIPITATION (EC-OTTAWA INTL A) == BAIRY-MEANAWSC-HYBAT1933-RRESENT

-& HOURLY PEAK FLOW (REAL-TIME)
— 25-TH PERCENTILE (LOWER QUARTILE HISTORIC NORMAL)
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RVCA Automated WISKI ALERT (AlertID: BHO1B)

@ | € Reply | € ReplyAll | — Forward wee
hydrometrics@rvca.ca Wed 01/11/2023 1:49 PM

Active Alerts:

24HR Precipitation at Ottawa CDA (XOA) has exceeded 50 mm (Current: 10/28/2023 02:00 - 52 mm)
24HR. Precipitation at Kars (KRS1) has exceeded 50 mm (Current: 11/01/2023 10:00 - 68 mm)

24HR. Precipitation at Westport (\WPT1) has exceeded 50 mm (Current: 11/01/2023 10:00 - 73.4 mm)

FORECAST 24HR Precipitation for Perth (NOAA GEFS) has exceeded 50 mm (11/06/2023 - 180 mm)

Station_ID Parameter Alert_Limit
Ottawa Intl A (YOW) PP_24HR 50
Ottawa CDA (XOA) PP_24HR 50
Kemptville CS (XKE) PP_24HR 50
Brockville PCC (TBO) PP_24HR 50
Andrewsville (ADV1) PP_24HR . 50
Bobs Lake (BOB1) PP_24HR 50
Frankville (GIB1) PP_24HR 50
Kars (KRS1) PP_24HR 50
Mansfield (MFD1) PP_24HR . 50
Marlborough (MLB1) PP_24HR . 50
Motts Mills (MMS1) PP_24HR . 50
Montague (MTG1) PP 24HR . 50
Rainbow Lake (RBL1) PP_24HR . 50
Snowdens Corners (SDC1) PP_24HR . 50
Westport (WPT1) PP_24HR 50
Greely (SNC-GRL1) PP_24HR 50
Carleton Place (MVC-CTP1) PP_24HR . 50
Franktown (Rain Gauge) PP_24HR 50
RVCA Office (Rain Gauge) PP_24HR 50
RVCA Office (WQ ALERT) PP_24HR 50
Smiths Falls STP (Rain Gauge) PP_24HR 50
Irish Creek (Rain Gauge) PP_24HR 50




In Development bz

Radio-based telemetry (LoRaWAN) — Lake Level Monitoring

Authoritv
4

Over 30 developed lakes in the Rideau Valley watershed

Cost-prohibitive to deploy a full network of standard hydrometric
stations

Participation from lake residents for real-time communication (radio
nodes connected through residential ISPS)

Custom RVCA data platform has been developed and is currently
being tested

End devices Gateways Network Server Applications

LoRaWAN TCP/IP SSL LoRaWAN TCF/IP SSL
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Radio-based telemetry (LoRaWAN) — Lake Level Monitoring A8

In Development (e

Advantages:

» Long transmission distance with low power consumption

= Open source & transmits on an unlicensed (free) radio band

= LoRaWAN transmission is secure (uses data encryption & authentication)
= Optimized for rapid data access (MQTT protocol)

= Can be integrated with industry grade sensors (e.g. OTT PLS 500)
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Radio-based telemetry (LoRaWAN) — Lake Level Monitoring A8

In Development (e

Disadvantages:

» Requires custom network development
» Relatively untested in our region
» Radio nodes require line of sight

= Requires public participation (as developed)
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Thank you

Brian Stratton — RVCA —



mailto:justin.robert@rvca.ca
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