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The Economic Value of Establishing

a) Whatis Freedom Space?
Freedom Space for Rivers;

b) How is it Economical?
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Sustainable River Management

BIOLOGY »
Biodiversity and the ife histories of aquatic and riparian e

PHYSICOCHEMICAL »
Temperature and cxygen regulation;processing oforganic matter and utrents

A Missing Link

HYDRAULIC »
Transportof water n the channel, on the floodplain, and through sediments

HYDROLOGY »
Transport of water from the watershed to the channel

Geology Climate
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Flood Risk Mapping... not Erosion Risk Mapping
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River Management Around the World
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Freedom Space (Espace de liberté)in Quebec

¢ Flood Risk +
* Erosion Risk +
* Wetlands

Lit mineur

Nappe alluviale
hitp:/hasaweaurloire-
bretagne friespace_documentaire/documents_en_lign
elguides_milieux_aquatiques/Leau_LB_77.pdf
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Different Degrees of Freedom!

—L1(Minimal Level):
« Frequent flooding AND/OR

« Atrisk of erosion based on observed and extrapolated bank erosion
AND/OR

* Riparian wetlands

—L2 (Functional Level):
* Frequent flooding AND/OR
« Atrisk of long-term erosion, based on the meander belt width

—L3 (Rare Level):
« Rare floods with minor erosion risk
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Freedom Space Mapping for Three Case Studies

Riviére Yamaska Sud-Est (upstream)

Riviére Matane (downstream)

B Riviere
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e
L3

Riviéredela Roche




b) How is it Economical?
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Cost-Benefit Analysis

* 50 Years
« Discount Rate of 4% Sensitivity analysis with rates of 2% et 6%

« Based on Freedom Space Level L1 (Minimal Level)

Costs Vs Benefits

« Reduced bank protection

« Loss of right of costs
construction * Reduced damages caused

« Loss of right of cultivation by flooding

* Wetland protection

* Enhanced riparian zone

Azcom

Costs: Loss of Right of Construction

« Future construction only

¢ Urban areas:
@ Yamaska Sud-Est: Cowanville, Lac Brome, Brome et Sutton
@de la Roche: Saint-Armand;
@ Matane: St-René-de-Matane et Matane

alue of land:
amaska Sud-Est et de la Roche);

@17 500%/ha (Mata
Sensitivity analysis of 50% and 75% lower cost
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Costs: Loss of Right of Cultivation

« Calculated based on the concept of « easements » used in
Vermont

« Forbidden to protect banks, fill or dredge the river.

@Yamaska Sud-Est and de la Roche:
3200%$/ha
@Matane: 755%/ha

@Sensitivity Analysis (6400$ et
1510%/ha)
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Benefits: Reduced Bank Protection Costs

« Bank protection broadly estimated at 500$/m

« Based on data from local municipality (MRC Brome-
Missisquoi) and consultant experience.

* Maintenance of existing
protection not required.

« Additional future protection
avoided in zones of active
erosion.

Riviére Matane: Protection typical in
the region of Gaspésie
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Benefits: Reduced Damages Caused by Flooding

« Reduction of damages caused to agricultural crops taken
out of the freedom space (no further need to insure
harvests in these zones).

* Value based on statistics from
Financiére Agricole du Québec
(2012).

« Potential reduction of damages
in urban areas not taken into
account (no expropriation).

Riviere Yamachiche: Corn without
riparian buffer zone
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Benefits: Wetland Ecosystem Services
« Creation of new wetlands (meander cut-offs, ox-bows) over

50 years (2% of value per year) in the freedom space.
Sensitivity analysis for over 25 years (4% par year) _

— Services:
@Buffer to regulated water levels
(flood and drought)
DFiltration of sediments
@Biodiversity

—Value from He et al. (2013)
on the Yamaska basin:
5,590%/halyr
adjusted for Matane to 4,950%$/ha/yr

Yamaska Sud-Est#'{
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Benefits: Riparian Zone Ecosystem Services

¢ Current width of 3 m increased to 15 m on each bank.

« Services:
@Water quality (filtration of sediments, temperature)
@ Pollinisation
@ Regulation of floods
@ Reduced soil erosion
@ Biodiversity

Value Transfer from Batker & Schmidt (2012) in Oregon.

Used lower value — carbon storage, aesthetic and recreative
benefits not included.

* 958%/ha - Yamaska Sud-Est et de la Roche,

* 908%$/ha - Matane
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Findings of the Cost-Benefit Analysis

Type  Catégorie Valeur

$EaD
Riere Yemasia Su6Est

o Perece ot ceconsucton 2em120

et do ot e cutre e

e 3200008

+2,4 million $ - byt

, Marisges » ‘ 12

Augmenatn i upafie des il s 1ses

Création dune bande riveraine de 16 m 6

Riviere De La Roche

e p——— 00
e d et docutre Jrsses
- s Tos a7
+0,7 million $ oo e
J— T
Augmention o s speie e o mds s7om
M‘ywm
o et o ot e cnsucton 0000
. et d ot e ctre oo
+3,7 million $ s 2o
, s 1o 704
Aariages rondators , w0178

Augmentation de la superfcie des mileux humides 224587

Création dune bande riveraine de 15 m g

azcom

Findings of the Cost-Benefit Analysis
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Discount rate 2% (preferable to take into
account ecosystem services that occur on a
long-term basis)
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Sensitivity Analyses
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Conditions most
unfavourable to
Freedom Space
approach

Conditions most
favourable to
Freedom Space
approach
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HARDENED ENGINEERING TO
PROTECT INFRASTRUCTURE

'WHITEWATER PARKS

+ in-stream, engineered recreational
features may be suitable
on steep reaches

'ANTICIPATORY MANAGEMENT
« identify hotspots of ikely
erosion to setback Infrastructure

ESPACE DE LIBERTE or Erodible Corridor

« where flow dynamic and sediment load intact
(or nearlyso) can set aside a corridor for flooding
e active channe! to erode, deposit and migrate
+ high potential for seff-restoration

- impervious catchment causes
s

@ igher lood peaks,Induce
et .
EE | hotonandudeniny Practical
g * bitechical approaches FLOW+ SEDIVENT Appli .
pobesly et oo || RESTORA ication
B2 | -oppeuntes oprovse ameris || gow aguston+sodment rsoing pp
trails, recreation, woodlands, e
raived habital) « restoring high flows + sediment
can increase potential for
‘self-restoration
- CHANNEL RECONSTRUCTION

'GARDENING"
URBAN RIVER RESTORATION

« removing barriers

« planting riparian vegetation

« removing invasive piant species

+ high potential for social benefit
of trails, parks, recreation

« river may be slow to self-heal
« reconstruction and habitat structures may be justiied

LOW ~#————————— SEDIMENT SUPPLY ——————————— = HGH

HIGH 4—————— ENCROACHMENT OF DEVELOPMENT IN RIVER CORRIDOR FLOODPLAIN —Source;Rofd6i (2011)

urban
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Key Messages

« Sustainable river management in Quebec must take into
account natural geomorphological processes.

« Zones at risk of erosion should be incorporated into fluvial
risk maps.

* The freedom space approach defines the minimal and
functional space required to maintain river integrity.

« Cost-benefit analysis has demonstrated that establishment
of at least the minimal freedom space is economically of
benefit to society in the long-term.
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Freedom Space for Rivers:
A win-win approach!

joanna.eyguem@aecom.com
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