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BALANCE

Northern and Southern England
French and English
Engineers and Ecologists
People with Nature
Grey and Natural Infrastructure



Lane’s Balance (1955) — Dynamic Equilibrium
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Equilibrium model for aggradation and degradation of river channels. From a figure of the USA Bureau of
Reclamation based on Lane (1955). Figure from Blum et Tornquist (2000).
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Straightening of Pequest River in New
Jersey by CCC workers stopped its yearly
Decdz. Livaizn of ew oaunei is suen 8o
right. Note temporary dam at left to pro-
vide volume of water for scouring blasted
channel.

Explosion of dypamite charge by propa-
gation excavates new channel.

Immedistely after cxplosion, water is en-
tering new channel, whose banks will be
smoothed and '*stream-lined” by the speed-
ier flow of water.
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CROOKED STREAMS are a men-
ace to Lf< and crops i the arcas
bordering on ther banks. The twist-
ifig and turning of the channel retards
the flow and reduces the capacity of
the stream to handle large volumes of
water, Floods result. Crops are ruined.
Lives are lost. Banks arc undermined,
causing cave-ins that steal valuable
acreage.

In many instances straightening out
a stream has doubled its capacity for
disposing of run-off water.

DYNAMITE may be used most ef-
ficiently and economically in taking
the kinks out of a crooked stream.
The dynamite is loaded along the
length of “cut-ofi”’ channel. Whenfired,
the dirt and other debris is heaved
iugn in the au and is SCATLLTEN OVEr
the adjoining territory—leaving prac-
tically no spoil-banks. In addition to
the material actually thrown out, much
dirt is loosened and Js later scoured
out by the water which rushes swiitly
through the straightened channel.

Du Pont Dynamite has straightened
many thousands of miles of crocked
streams. Du Pont engineers have
worked for years to develop the best
blasting methods for the cleaning out
and straightening of streams. All their
data is in a 48-page book, *'Ditching
with Dynamite.” It is for your use.
Write for it.

Dynamite can help you do other
Jobs, teo. It can help you build high-
ways, dams; fight soil erosion; work
quarries. Du Pont has an explosive
for every purpose.

RUG.u. 3, par.aff.

E.Lduf*fontde Nemours & Co-Ine.
Expiosives Pepariment

G107 du Pont Buliding
atentuuian, Sred.

5

ﬁ— Richer Stream (1932)

Figure 2. Acrial photographs of the residential reach in a) 1932, b) 1964 and c) 2006.
Flow is from left to right.




If...

« We reduce
sediment load
(dam
construction,
bank
protection...)

 We increase
slope
(straightening)

« We increase
discharge
(climate
change).....
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When natural systems are out of balance....
...our economy and wellbeing suffers.

Costs of Extreme Weather:
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*2023 preliminary values in 2023$ CAD, corrected for inflation and per capita wealth accumulation.
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Most recently
over $2billion
insured
losses

Most losses
are not
insured.

Catastrophic
losses are not
all “financial’,
particularly
with extreme
heat
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Restoring balance within our
natural systems,
working with rather than
controlling natural processes,
is central to our future wellbeing.

The belief that underpins my work on natural infrastructure
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Defining Nature-based Solutions ON CLIMATE ADAPTATION

N

&N

IJUCN Global Standard for
Nature based Solutions

A user-friendlv framework for the verification.

“‘actions to protect, sustainably

manage, and restore natural or

modified ecosystems, that address

societal challenges effectively and
g adaptively, simultaneously providing

human well-being and biodiversity
o benefits."
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Green or Natural Infrastructure? ON CLIMATE ADAPTATION

The use of preserved, restored or enhanced elements or combinations of vegetation and associated

biology, land, water and naturally occurring ecological processes to meet targeted infrastructure
outcomes” (CCME 2018)

J - L
Street trees . I I l l I

Forests Naturalized spaces

Green roof/
green wall

Rain water
harvesting system

Restored
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J' | wetlands
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Natural assets Enhanced assets Engineered assets

Image courtesy of City of Calgary
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Natural Infrastructure Provide Services to People  oncumate apaprarion

Nature-based Solutions provide
« ecosystem goods and services »

* Provisioning
 Wood
* Fish and shellfish

* Regulation and support

Flooding and erosion

» Temperature control

« Air and water quality

Carbon storage and sequestration
» Biodiversity and habitats

« Cultural
» Recreation opportunities
» Aesthetic value

These services are not all offered by
« grey » infrastructure

Economy

== Human Capital

oS

Provisioning, requlating and maintenance, and cultural ecosystem services and goods

S

Produced Capital

Productivity Ecosystem resilience
Ecosystems
Bmdwersﬂy Components of Natural Capital
Function Genetic Community  Populations Structure Traits
‘ Compaosition
l Non-living chemical and physical
] i I--ll- = l"‘ parts of the environment

-w"ﬂk--* W=7



https://www.intactcentreclimateadaptation.ca/getting-nature-on-the-balance-sheet/

INTACT CENTRE

Natural Infrastructure Works at Different Scales ON CLIMATE ADAPTATION

Emerging

Canadian Focus
>
=
ﬁ INVESTMENT
i FRAMEWORK
E RIVER BASIN /
© @ cOMMUNITIEs  COASTAL CELL/
UEJ LANDSCAPE
= BUILDINGS

Residential and
INDIVIDUAL Commercial

SPACE
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Rapidly Evolving Canadian NbS Guidance ON CLIMATE ADAPTATION

WATERLOO
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L AR
Nature-Based Solutions for Coastal & N

Natural Assets Management

ne Flood and Erosion Risk

— Considerations for Engineering
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&Y WATERLGO Local Government Asset Management July 2021
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IRREVERSIBLE Urban Heat

EXTREME HEAT: Municipal Natural Assets Initiative

M
NAI:

Making Nature Count

PROTECTING

NbS are a key focus for
future standards
development

nd Erosion at the
0 Support
sing Nature-Based Solutions



https://ewn.erdc.dren.mil/?page_id=5630
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2021/12/UoW_ICCA_2021_12_Coastal_Protection_Grey_NbS.pdf
https://www.csagroup.org/wp-content/uploads/CSA-Group-Research-Nature-Based-Solutions-for-Coastal-and-Riverine-Flood-and-Erosion-Risk-Management.pdf
https://mnai.ca/media/2021/09/MNAI-EGBC-companion-guide-mar2021-104.pdf
https://www.intactcentreclimateadaptation.ca/managing-flooding-and-erosion-at-the-watershed-scale/
https://www.intactcentreclimateadaptation.ca/irreversible-extreme-heat-protecting-canadians-and-communities-from-a-lethal-future/

Natural Infrastructure !DI:ICTUAMETTE SDEMT%E
Reduces Flooding, Erosion and Drought

Leaky barriers

7

hd Sto re Wate r Headwater drainage

management
Cross-slope woodlands

* Slow down water

Catchment woodland

» Reduce volume of peak runoff

Riparian woodland Run-off pathway
management

 Reduce soil and river erosion F.m,dp.ai,,andﬂo.,,,p.ai\

wetland restoration
Soil and land e
management

Soil and land

management e Off-line storage areas

River restoration

Saltmarsh, mudflats and Floodplain woodlands

managed realignment

Saltmarsh, mudflats and
managed realignment

Sand dune management

Beach nourishment

Source: Burgess-Gamble et al. (2018)
Working with Natural Processes — Evidence Directory. Environment Agency, UK.



https://assets.publishing.service.gov.uk/media/6036c5468fa8f5480a5386e9/Working_with_natural_processes_evidence_directory.pdf
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Natural Infrastructure !}EC%ETTE EDEMT%E
Reduces Extreme Heat

RURAL AREA cITy

3

Heat
absorption
and
retention

| |
Plant

transpiration and
water evapaoration
from the soil

Water
penetration

Source: ecoRi (2019) Cool Ideas for Reducing Urban Heat-Island Effect
https://www.ecori.org/green-tip/2019/8/9/cool-ideas-for-reducing-urban-heat-island-effect



https://www.ecori.org/green-tip/2019/8/9/cool-ideas-for-reducing-urban-heat-island-effect
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The Natural Shift
10 REASONS FOR OPTIMISM
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1) Indigenous-led Opportunities
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2) Federal Government (inc INFC) has Taken Notice
of Natural Infrastructure

Joanna Eyquem

Managing Director, Intact Centre

Y

CLIMATE PROOF
CANMDA
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3) Case Studies of NbS for Resilience are Multiplying




4) Local Governments are Managing Natural Assets

North West Territories

British
Columbia
Alberta saskatchewan Manitoba

© o o

Q Size of circle represents number of local governments
Number of local governments

Quebec

New
Brunswick

Newfoundland
and Labrador

L 2_

Prince
Edward
Island

2

Nova
Scotia




5) Accountants are Informing Their Own Members

asi

'“i"cp e Become a CPA -~ PD & Resources CPA members ~ Public interest ~

Financial and non-financial reporting Sustainability, environmental and s_. Valuing Natural Capital

Valuing Natural Capital: Is it on
Your Radar?

This publication outlines key conceptual considerations, methods,
tools and resources for the valuation of natural capital. Learn how
the CPA can help public and private sector organizations to
account for nature.

Sustainability, environmental and social
reporting




6) More Standards Are Coming!

CSA W218:23

National Standard of Canada SCC @ Ccn

Technical guidance for nature-
based solutions

F'I'OpOSEd 'IOPiCS for consultation
August 2023

Specifications for natural asset inventories

scc @ cen Standards

Council
of Canada



https://www.csagroup.org/store/product/2705376/
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8) Taskforce for Nature-Related Financial
Disclosures is Operational (6 adopters from Canada)

The TNFD recommendations

Use of which constitutes adoption
of the TNFD recommendations

Additional
guidance
Suggested by the TNFD and Getting started
not required to prepare or with TNFD
make disclosure statements

Identifying and assessing
nature-related issues:
The LEAP approach

Sector Biome
guidance guidance

Engagement
with Indigenous
Peoples, Local
Communities
and affected
stakeholders

Scenario

il Target setting




9) Canada Will be Implementing the Kuming-

Montreal Global Biodiversity Agreement

@
H @ 2022 UN BIODIVERSITY CONFERENCE

. COP15-CP/MOP10-NP/MOPA4
Ecological Civilization-Building a Shared Future for All Life on Earth

{  KUNMING - MOJNTREAL
J J

i M = !
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10) The media is helping communicate messaging
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https://www.theglobeandmail.com/business/article-is-it-time-to-make-natural-capital-an-asset-class/

INTACT CENTRE

Actions — My To Do List ON CLIMATE ADAPTATION

1. Engage provinces and territories

2. Embed consideration of natural infrastructure as « normal » in decision-making
for infrastructure, including for adaptation, within all levels of government

3. Mainstream natural asset management

4. Bridge nature asset accounting (public) and nature-related risk management
(private)



INTACT CENTRE

Actions — Your To Do List ON CLIMATE ADAPTATION

1. Work from « green » to « grey » when considering infrastructure options
2. Actively seek ways to restore natural processes (not only appearances)
3. Start or continue your natural asset management journey

4. Share your stories of success



INTACT CENTRE

What else can we achieve through adaptation? ON CLIMATE ADAPTATION

What if we approached
tackling climate
change by focusing on
different ways we can
make life better while
also reducing risk?

The Natural Shift will

Opinion | What if climate change meant not doom — but abundance?
take us there... pinion | 9

washingtonpost.com + 4 min read



https://www.washingtonpost.com/opinions/2023/03/15/rebecca-solnit-climate-change-wealth-abundance/

INTACT CENTRE

Intact Centre: Tools Freely Available to Reduce Risk ON CLIMATE ADAPTATION

WILDFIRE EXTREME HEAT
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https://www.intactcentreclimateadaptation.ca/wildfire-ready-practical-guidance-to-strengthen-the-resilience-of-canadian-homes-and-communities/
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2022/02/FSC_ConstructionChecklist_FINAL.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2018/06/After-The-Flood.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2017/12/HFPP-Interim-Report-Dec-2017-FINAL.pdf
https://www.intactcentreclimateadaptation.ca/irreversible-extreme-heat-protecting-canadians-and-communities-from-a-lethal-future/
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2019/10/Ahead-of-the-Storm-1.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2019/01/Weathering-the-Storm.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2017/10/Preventing-Disaster-Before-it-Strikes.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2020/03/Factoring-Climate-Risk-into-Financial-Valuation.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2020/11/Under-One-Umbrella-1.pdf
https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Flooding
https://www.intactcentreclimateadaptation.ca/recent-reports/institutional-investors-find-alpha-in-climate-risk-matrices-global-survey-finds/
https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Extreme-heat
https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Extreme-heat
https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Wildfire
https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Wildfire
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2018/09/IBC_Wetlands-Report-2018_FINAL.pdf
https://www.intactcentreclimateadaptation.ca/rising-seas-and-shifting-sands-combining-natural-and-grey-infrastructure-to-protect-canadas-eastern-and-western-coastal-communities/
https://www.intactcentreclimateadaptation.ca/managing-flooding-and-erosion-at-the-watershed-scale/
https://www.intactcentreclimateadaptation.ca/getting-nature-on-the-balance-sheet/
https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Nature
https://www.intactcentreclimateadaptation.ca/treading-water-impact-of-catastrophic-flooding-on-canadas-housing-market/
https://www.intactcentreclimateadaptation.ca/integrating-physical-climate-change-risk-into-institutional-investing/

INTACT CENTRE

Actions — Your To Do List ON CLIMATE ADAPTATION

1. Work from « green » to « grey » when considering infrastructure options
2. Actively seek ways to restore natural processes (not only appearances)
3. Start or continue your natural asset management journey

4. Share your stories of success
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