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Ecological Flows

e The amount and timing of water flows
reqguired to maintain the species,
functions, and resilience of freshwater
ecosystems and the livelihoods of human
communities that depend on those healthy
ecosystems
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e The amount and timing of water flows
reqguired to maintain the species,
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ecosystems




What are instream flows?
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Economic Sustainabillity

Agriculture

— Irrigation

— Livestock
Recreation

— FiIshing

— Kayaking

— Swimming
Aesthetics
Waste dilution




What are instream flows??

e Variability in element of the flow regime
— Magnitude
— Timing
— Duration
— Frequency

— Rate of Change

« How much can flow regimes be altered before
naving an appreciable affect on ecosystem
function?

a USGS

a changing world




Freshwater biodiversity relationship

to flow — Kiamichi River
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Protecting nature. Preserving life.




Several Options for Moving
Forwara:

0 Status Quo — Assume domestic set-aside
will provide coverage

O Be Proactive — work together to find a
collaborative solution




Ecological Limits of
Hydrologic Alteration
(ELOHA)

@® Quantifies trade-offs between streamflow
alteration and ecological degradation

@® Informs the determination of environmental
flow targets

® Integrates environmental flows into a
computerized DSS




SCIENTIFIC PROCESS
Step 1. Hydrologic Foundation

Baseline
Hydrographs

Stream Geomorphic

Hydrologic Stratification
Classification

Hydrologic Model
and Stream Gauges

Degree of Hydrologic
Developed Hydrologic Alteration
Hydrographs i Alteration by River Type

Monitorin . .
J Step 4. Flow-Ecology Relationships
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Hypotheses and Indices esponse Relationships
by River Type

_____________________________________________________________________________________________________________________

SOCIAL PROCESS

Socletal

Implementation Environmental Acceptable Values and

Flow Standards Ecological Conditions Management
Needs

Adaptive Adjustments



Socletal values
. |
. . and needs

Biologic, Ecologic, and
Geomorphic Data

A~

|dentification of streamflow
elements that are critical

0

IDENTIFICATION OF
INSTREAM FLOW NEEDS

Management of ins T ! Adaptive

Management




Flow Alteration - Ecological Response Curve



MICHIGAN

© Great Lakes Compact: “no significant
iIndividual or cumulative adverse

resource impact” due to withdrawals

e Michigan 2006 Public Act 34: An
“adverse resource impact” I1s defined

as. “decreasing the flow of a stream by
part of the index flow such that the
stream'’s abllity to support characteristic
fish populations Is functionally
Impaired.”



Michigan's Science Process

Fish surveys for 60+
spp. from 1,720 sites,
1980-2006
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Michigan fish response curves and river condition goals
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Michigan: Implementation

Wwww.miwwat.org









Water Withdrawal Screening Results

WARNING: For evaluation purpose only.

Adverse Resource Impact ( ARIL) Graph
ARIL Line
=: [ -
Th= AFRI graph abowve illustrates the estimeated removal of vwater from a nearby stream The proposed withdrawral has passed in
and its potential for causing an adwverse resource impact { ARI). Zone &A.

Screening Results - PASSED

STREAM CLASSIFICATIOMN: Cool small river Actions:

TEST VERSIOMNM RESUILTS: Hel
The proposed withdrawal would pass the screening process. The 2
projected 1impactk of the withdrawal hes within "Zone A" and 1s not hkely to Rerun

CaLse an adwverse resoLurce il_l'll'Jl-EII:t.

Register Mow

REGISTRATIOM:

A Large quantty withdrawal (LOW) with 3 capacty of 70 gpm or greater Feedback
must be registered with the MMichigan Department of Environmental

Quahty or with the Michigan Department of Agriculture if the LOW 1s for Print Report
an agricultural purpose, betore the withdrawal canmn begin. & registration

1Is valhd for 18 months. The withdrawal capacity must be installed within Exit

this time pernod aor the registration becomes vold. Registration mayw be
done at this time through the button at the rnight.

You may register at this time, or come back to this site at a later time, or
wou may obtain a form to register the withdrawal by contacting Andrew
LeBaron at 517-241-14325, aor an-line at:

wiwww . michigan.govw.,/ degwateruse

DISCLATIMER:

The Water Withdrawal Assessment Toaol is designed to estimate the likely impact of a propaosed water withdrawal on nearbwvy
streams. It is not an indication of how much groundwater may be available for yvour use. The guantty and guality of groundwater
varies greaty with depth and location. You should consult with a water resources professional or a local well driller about

groundwater awvailability at vour location.

VIARMNIMNG:

This computer program is provided for the public to evaluate the water withdrawal assessment tool betore it becomes effective on
July Sth, 2009, It incorporates the zones and adverse resource impact lines defined in Part 327 of the Matural Resources and
Ervironmental Projection Act. You may use it to register a new or increased large capacticy withdrawal, but the assessment results

are not official untl the tool is fully implemented on July 9th, 2009.
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Adverse Resource Impact (ARI) Graph

ARI Line

B

and its potential for causing an adverse resocurce impact { ARI), impact,

The proposaed withdraweal is in Zone D, and
The ARI graph above illustrates the estimated removal of water from a nearby stream is likehy to hawve an adverse resource

Screening Results - SITE SPECFIC REVIEW IS REQUIRED.

STREAM CLASSIFICATION: Cool stream

TEST VERSION RESULTS: The projected impact of the withdrawal lies
within 'Zone ' and would hikely cause an adverse resource impackt. The
withdrawal cannot be initiated without a site-specfic review conducted
by the Michigan Department of Environmental Qualhty. To pursue
approval for the withdrawal as proposed, submit a request for a site-
specific review through the button at the nght.

MODIFYING A PROPOSED WITHDRAW AL :

Changing certain characternistics of the proposed withdrawal may
decrease the flow taken from nearby rniver systems, thereby lessening
the hikelihood of an adverse resource impact. The following withdraw al
characternistics may be altered in the screening process to reduce the
potential impact to nearby river systems:

FEeduce the pumping frequency

FEeduce the pumping capacity

Increase the well depth

Felocate the withdrawal farther from nearby river systems

You can use the button at the nght to rerun the Water Withdraw al
Assessment Tool and change the proposed withdrawal characternistics.

Actions:

Help |

F.erun |

Site Specific E.E'l.l’iEWl
Feedback |
Print Report |
ExIt |




o Water wars are exactly what we need to avold
In Oklahoma.

 Representative Tom Cole, U.S. House of Representatives
e Oklahoma Governor’'s Water Conference, October 26th, 2010




e nhttp://conserveonline.org/workspaces/eloha

For More Information:




