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~integration in operational terms o
- —environmental water allocation into
integrated water resources management

Presentation Outline

WFlow.Science and Decision Making
Flo tudysAnalysis
. Framework for Action



—_DECISION MAKING

* E Flow definitions and importance
* E Flows in IWRM
* E Flow Integration Mechanisms
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© Not minimum flows typically defined on ...pasis of

o
—

- hydrological conditions alone... b
-~ Flows for maintaining downstream river ecosystems
in-a “desired” ecological state ...sewer, pristine or...?

* Deciding on e-flows is a social choice, not a technical
decision — social input is essential but needs to be
informed by science

 E Flows described in terms of:
wdry=seasoen.low flows and wet-season pulses; E
. e —

iminglandidiration of flood

Flow regime is a multi-dimensional variable:
quantity, timing, duration, frequency, quality....



Evaluation, of Environmenta o))
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" Inadequate evaluation of EFR in water
- development projects has led to biased and sub-
optimal allocation decisions resulting in:

* |nequitable allocations
* Exacerbated water use conflicts
* Threatened sustainability of downstream resources

m"g?mined the productivity of esouncehaseu

of return and
* Costly restoration

It is cost effective to address downstream impacts early in
the decision making process




Infrastructure for
management of floods and
droughts, conjunctive use

of surface and
groundwater, multipurpose
storage, water quality
management and source
protection

Policy/Institutional
framework for supply side
and demand management

options

Management instruments

Political economy of water
management

Integrated Water Resources Management
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Water for
People —
Water
Supply &
Sanitation
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Water for | | Water for
Food - Energy-

Irrigation | [Hydropower

Water by usage
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Water for
Environment
-Fiseries,
Natl parks,
Wetlands

Other uses-
Industry,
Mining,
Livestock,
Navigation,
Recreation




E Flow Iintegration mechanism:

VaterralioCation==iHecipIEsHoRal o CALITENEENIR

~ waterpolicies andilaws and river basiniplans™
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* Safeguard practices - Evaluation of downstream
Impacts in EA and EMP for new infrastructure

* Restoration, rehabilitation and reoperation -
%uce downstream sustainability and productivity..=
i

* Negotiations - EFA for negotiations in international
waters




EXPpanding. Awareness. in bam

Development
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~+ ecosystem functions and productivity
““““Biodiversity loss

* fisheries

* saltwater intrusion

* dilution capacity

* groundwater recharge
ﬂ;vsstream water supply forpther uses that

=
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Viethodologies for Deiining ErF- s
Hydrelogichindex metiodiErgrFennant) uses HJJOHF;!]
— oW records forrmaking flow recommendations.

ﬁydraullc_ratlng method (e.g., Wetted Perlmeter) uses
the relationship between simple hydraulic variables, such
as depth, velocity and discharge to recommend E flows.

e Habitat simulation methods (IFIM) link hydraulic-
discharge relationship to simulation of the extent to which
conditions over a range of flows meet the habitat
requirements ofiselected river spegies; e

1) are designedto
address flow requirements for the entire riverine
ecosystem, and may incorporate sub-routines derived
from methodologies of the first three types.

tnlocleleeliesn



Pre ipti ive Methodologies
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Prescriptive...(Iennant, Wetted Perimeter, BBM) —

—re
= - == =
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= Usually address a narrow, specific objective and result in
~Trecommendation for a single flow value or flow regime...

* Not conducive to exploring options.

= Suited for application where objectives are clear and the
chances of conflict is small.

Interactive...(IFIM, DRIFT)

cuses on the relationship betw, anges-in-r:iverﬂgy_ﬂ
f th .-.provides a range of
; expla he consequences of flow manipulations.

= Conducive to exploring options and suited for application
where eventual EFR is likely to result from negotiations.
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— ANALYSIS

* Structured Methodology
* 5 Water policy case studies
* 4 River basin/catchment plans

e
-—:—m



~ A
Wire =) =" 9 ~\[1= ~ 1>\

G000 PracCE(IMOCIHEURS JIJJ"JELJ"JJ!J«JJ rJrJ\/Ar:;

-..—-——

g '—'Aﬁrltena_—l— (m_cll ied EIA criteric
Recognition = Judicial
= Comprehensiveness * Procedural
* Environmental water = Evaluative -
allocation = Instrumental
" Participation = Professional

i Assessmer_lt methods and = Public
= T —

enforcement

* [ntegration

= Cost effectiveness
= Beneficial influence



{? Policy — Australia, EU, South Africa, Tanzania, Florida

Plans — Kruger, Mekong, Pangani, Pioneer
Projects — Aral Sea, Berg River, Bridge River,
Chilika, Lesotho, Kihansi, Senegal River, Tarim
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Lessons ~ Polle y

e l@ i ent

= A gl

' 1/ Po licy aekmg very important Ny
= @Gjveslegitimacy to e-flows in plans and projects
* Establish priority for e-flow allocation $REEEEE
" Specify procedures
= Provides participation requirements » ke

ﬁecycl\ng Realities:

Include whole water cycle in pollcy, esp_.
é;-oundw T ——
merationally

defined

v Independent oversight authority valuable




aSsS0ONs - Plans
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quitablestrlbutlon for downsfream Use

= v/ Benchmark for subsequent infrastructure
development

/ Environmental benefits must be
demonstrable

\/ E-flow terminology must be clear .
hole water cycle in plans B e O
ic] MMlor to capamty
ange of EFA methods required

v Monitor environmental outcomes

v Procedural drivers important for water plans
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§7 Restoraflon—préjeets often requwofh
= engineering and flow management

\/ Environmental outcomes need to be linked to
socio-economic outcomes -

v EFA is a small component of project costs
v Need understandable presentation of e-flow =

comes T ——
an e case for e-

flows

\/ E-flows readily accepted when benefits
obvious




Iritarrizitiorzl] Ach]m\ s

: E flws msﬁ ti onallzed in many devoped
f“"&‘h‘d some developing countries (e.g. RSA)

= Applications broadened beyond
infrastructure "

= Applications extend to groundwater,
estuaries, near-shore

—--J ilence evolved con3|dera

r umereus_’_'"

. Internatlonal agencies and NGOs provide
assistance



Iritarrizicionzl Crizlllerices

e

~ = Terminology and perceptions
= |ntegrating groundwater, estuaries, near-
shore in EFAs

* Land use and land mgmt change.impacts
on flows

o grating, climate change impacts
’ roject
sessments .




= Bank both informed by and contributes to evolving
global e-flow knowledge and practice. The Bank
contribution through
— Lesotho Highland Water Project -
— Restoration of the Tarim River
— Restoration of the Northern Aral Sea
— |nfrastructure in Lower Kihansi River

_-n astructure in the Senegal River basm’ e —————

documents and sect

e, successes from individual leadership rather
than Bank processes

" Future will require more structured and institutionalized
approaches
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- {AJ\JJEW O S FOR ACTION

‘1 Strengtheni%ankCapamty

— Promote development of a common understanding across
the water and environmental communities, including the
need to incorporate EFAs into EIAs and SEAS; and

— Build capacity in EFA by broadening the pool of ecologists,
social scientists, and environmental and water specialists.

gengthen EFAs in PrOJect Lengmg_g_:
uidan

and borrower staff;
ourcebook Update on the use of EFAs in EIA & SEA;

— Technical note on downstream social impacts of water
resources infrastructure projects.




Prorrotae a~flows ir)

= \Water policy reforms

e

» basin/catchment plans ;

-=‘_'D" evelop support material on e-flows in basin planning and
water resources policy and legislation reforms;

— Draw lessons from developed countries which have
experience Iin E flows in catchment planning; -

— Promote the harmonization of sectoral'pelicies with
environmental flows concepts.

organizations to take advantage of theirrexperience in
developing countries;

— Strengthen collaborative relationships with industry
associations.
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Note No. 22, December 2009

INTEGRATING ENVIRONMENTAL FLOWS
INTO HYDROPOWER DAM PLANNING, DESIGN,
AND OPERATIONS

Karin Krchnak, Brian Richter, Gregory Thomas
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FLOWING FORWARD

FRESHWATER ECOSYSTEM ADAPTATION TO CLIMATE
CHANGE IN WATER RESOURCES MANAGEMENT AND
BIODIVERSITY CONSERVATION
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= Julia Bucknall — Jbucknall@worldbank.erg,

ater Helpdesk - — __4
%@ﬁmmmuum -

iy

= \Water Website — www.worldbank.org/water
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