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FLOODED... AGAIN

"FLOODED...

AGAIN

The Liverpool
waterfront
flooded again
on Dec3o0...”

2013
-The Advance

Copyright NSCC please acknowledge the source



February o,
2013

"Storm surge
floods coastal
Nova Scotia”

- Chronicle Herald
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February o,
2013
"...wharves
underwater,...
roads
impassable...”

- Chronicle Herald
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Photo from

Parsons Investments

Small NS company with commercial
and residential real estate
properties across the province and
in Liverpool

The company is looking to develop
tools to investigate flood mitigation
options, and provide a greater
understanding of flooding potential
for future property development
and coastal investments.

AGRG awarded an NSERC Engage
Project to assist Parsons
Investments in determining the
susceptibility of its assets in
Liverpool to flooding as well as A High Water Marks
Liverpool's downtown area, and [ Parsons Buiing
propose adaptation strategies 0 05 1
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Nova Scotia

An Emera Company Crecamy
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GIS Model Using
Topographic
Lidar

* Study area focused on
downtown to capture
Parsons Buildings, model
known high water levels

e LidarSurvey: October 23,
2015
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Liverpool Hydrologically Corrected DEM

Hydrologically
Corrected
DEM: culverts

added, bridges
removed

Legend

Hydro DEM A
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Liverpool Hard Surface Validation

Ground Truth

* RTK GPS of roads (for N/
lidar validation)

* High water marks (for
model validation)
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Liverpool Tide Gauge

Pressure
Sensor
Deployment
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GIS Model
Validation: High
Tide
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Feb g 7:00
1.9 m Storm
Surge recorded
at Halifax Tide
Gauge;

1.98 m GPS
point at Home
Hardware
ground



Future Flooding

SCENARIOS AND GUIDANCE FOR

ADAPTATION TO CLIMATE
CHANGE AND SEA LEVEL RISE - NS
AND PEI MUNICIPALITIES

CHS Representative = HHWLT m Sea-Level Rise Maximum Storm Plausible Upper Bound Water
site (CD) (2100) + Error Bar Surge to Date (m) Level (m) (CD)
(m) (See Note 1) by Year 2100 (see Note 2)

Nova Scotia

Burncoat Head 16.50 1.53 1.28 19.31
Joggins 13.40 1.53 1.28 16.21
Pictou 2.05 1.53 1.49 5.07
Cheticamp 1.37 1.58 1.38 4.33
Sydney 1.32 1.58 0.97 3.87
Canso Harbour 1.85 1.58 1.63 5.06
Halifax 2.16 1.54 1.63 5.33
Lunenburg 2.43 1.54 1.63 5.60
Liverpool 2.30 1.54 1.63 5.47
Yarmouth 5.16 1.54 1.49 8.19
Digby 9.13 1.53 1.49 12.15
Hantsport 15.26 1.48 1.28 18.02
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m Max Tide (HHWLT)

Juan at Max High Tide, present day

1.26

1.26 +1.63 = 289

W Juan at Max High Tide in future with SLR 1.26 +1.63+ 1.54 = 4. 43



Scenario 2:
HHWLT + Juan
2.89mCGVD23
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Scenario 2:
HHWLT + Juan +
SLR

4.43 mCGVD28

* Model was validated by
Feb 2013 storm

* Used to predict future
storm surges

* Next steps: to modify

Hydro DEM to include

coastal protection and

present how downtown is

affected then

Legend N
Buildings A
Roads

4.4 m Flood Layer
100 200 400




Copyright NSCC please acknowledge the source



Hydrodynamic
Model

* Mike 2D by DHI

* Rectangular g m resolution grid
interpolated from various
bathymetry sources

Constant flow for river
boundary condition (estimated
from flow measurements)

Ocean boundary is Feb 2013
storm surge
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Comparison with
LaHave Estuary

Similar system to LaHave which we have studied
extensively- similar watershed size, etc

But river systems behave differently and respond
differently to floods because the Mersey has
several NSPI dams along it (7)

Therefore the Mersey is regulated more, and
doesn’t see a lot of overland or fluvial flooding

Also, Bridgewater is much farther inland than
Liverpool, and doesn’t see nearly as much storm
surge
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* HD model
- grid modification
* bathymetry fine-tuning
* validation using pressure sensor

Conclusions

d nd FUtU re * For both sets of results

* GIS intersection of roads, infrastructure and flood layers to quantify
Work what's at risk

- Mitigation and Adaptation
- Modify DEM with elevated berm or parking lot
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