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So, What Is Happening?

Climate Change Impacts to
Water Resources in the U.S.
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Water

Withdrawals
In the United
States, 2015

Thermoelectric power
generation: 41%

Public Supply: 12%

Temperature Change
Projections for the U.S.
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Climate Change and Water
Resources
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Water Consumption in the U.S. as
a Percentage of Available Supply

U.S. Water Consumption

(as a % of the renewable supply)
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Existing Water Stress in the U.S.

% AQUEDUCT

Climate Change Impact on
Water Supply by 2050

Water Supply Sustainability Index (2050) With Climate Change Impacts
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One Example: Heat, Drought
and Electricity Generation

Power Plants That Have Shut Down or Reduced Output Because of Water Problems, 2006-2013

Three Aspects of U.S. Law that
Really Matter to Water
Management in the
Anthropocene

but also become a source of
regulatory fragmentation!
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Water Allocation Law
STATE Law,
generally implemented through a state water

agency and sometimes regional sub-state
agencies

Surface Water Allocation: The
United States’ Great Divide
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Surface Water Allocation Legal
Doctrines

Flexibility in re-
allocating water;
sharing basis;
water left for the
environment.

Limited ability to
reallocate water;
priority hierachy . Prior
basis; Appropriation
waterbodies
drained dry; 80- :
85% to irrigation Mixed States

The Clean Water Act
FEDERAL Law,

Common-Law
Riparianism
Regulated
Riparianism

implemented by the U.S. Environmental
Protection Agency, U.S. Army Corps of
Engineers, and state water quality agencies
(which generally are NOT the same as the

water allocation agencies)
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Overview of the Clean Water Act

INDIRECT POINT SOURCE

DISCHARGERS: DISCHARGERS:

Pretreatment NPDES or

Reqgs § 404 PERMITS NONPOINT
SOURCES:
No federal

® .. Eh

WATER QUALITY STANDARDS
(Primary Authority: STATE)

The Climate Change Issue:
Achieving Water Quality
Standards in a Changing World

WWAL = Warm Water Aquatic Life
CWAL = Cold Water Aquatic Life
2C = Secondary Contact Recreation
ic =Ag:'.:m?truy : letat(‘:!t Rsicrelaﬁon
; A= cultural Water ply
EPA graphic. I = Industrial Water Supp?
PWS = Public Water Supply
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The Clean Water Act’s Climate Change Disconnect: Water
Quality Standards

Tier 11l Outstanding
Natural Resource Waters

WILDLIFE
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The Endangered Species Act

FEDERAL Law,

implemented by the U.S. Fish & Wildlife Service
and the National Marine Fisheries
Service/NOAA Fisheries, with help or opposition
from state wildlife agencies
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Endangered Species Act Basics

’

SECTION 9:
SECTION 7: Provisions governing
Provisions governing private actions and
federal agencies federal agency
actions

Species Listed under the ESA at Least in
Part Because of Climate Change Impacts

g J
Picture courtesy Picture courtesy of the U.S.
Department of the Interior
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ESA-Listed Species Affect the Management
of Freshwater Aquatic Ecosystems

The ESA has
already generated
MANY court
challenges to
freshwater
management.

AND they are
Increasing.

Prioritizing Water Management
in the Anthropocene
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Anthropocene Water Basin
Management as Triage

It’s not at It’s heading
high risk of quickly
immediate toward an
threshold | ecosystem

crossing. threshold.

Relatively DECEASED

: minorl' DELAYED It's
interventions transforming

will fix or going to

e.X|st|ng transform.
issues.

Adaptive Governance

Multi-level

n
Co-management govemance

and adaptive
management
Topical
approach

®

e.g. Ecosystem [:> Adaptive co- Adaptive
management management governance

After
Stockholm
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Three Major U.S. Watershed
Management Examples

The Florida Everglades
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Historic Flow of the Everglades

Current
Everglades

Fort
* Lauderdale

24 Miami
Biscayne
Everglades / Bay

National
Park

ansme CANALS
NORTHERN EVERGLADES
EVERGLADES PROTECTION AREA
STORMWATER TREATMENT AREAS
MICCOSUKEE INDIAN RESERVATION
BIG CYPRESS SEMINOLE INDIAN RESERVATION
ROTENBERGER AND HOLEY LAND
WILDLIFE MANAGEMENT AREAS

15



11/19/18

Everglades Water Quality
Issues

Everglades Endangered
Species <Lyl :
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Everglades Invasive Species

EVERGLADES INVASION |

ot e h Eovgld s dody $kip Snow, a wildlife biologist
ot ot past ook 4 '

Everglades Restoration Plan

Historic Flow Current Flow The Plan (CERP) Flow

START DATE: 2000
COST: USD $16.4 BILLION AND COUNTING
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But Governance Is Caught in a
Rigidity Trap . . .
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AMERICA'S
HOST ENDANGER D N
LOWER COLORADD

The Colorado River
Major Action Needed,
NO

>olorado River

: (r rg'h ) border
Hoover Dam & Lake Mead, Nevada
THE END OF THE LINE Tidal flats at

the Sea of Cortez, Sonora/Baja
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Colorado River Endangered
Species

Colorado pikeminnow

Colorado River Basin
Salinity 2013

*Flow volume and salinity concentration data
_| represent calendar year 2013

“River segment widihs comespond to annual
flow volume In acre-feet per year
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3verage sainty concentrations

*Flow volumes recordec at USGS gaging
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The BIG Issue: Water Allocation &
“The Law of the River”

16.5 MAFY APPORTIONMENT

MAFY = M

LLION ACRE-FEET PER 1}

R axico New Mexico

Utah
1.7 mary

2.85 nary

California
4.4 very

BUT: Many
Tribal Water .

Rights Have -
YettoBe ,

2 600,000

Settled -

200,000

Acreage of Indian lands that are currently being irrigated
(brighter blue at bottom of bars) and that could poten-
tially be irrigated (blue at top of bars). Substantially
increasing the area of irrigated lands would significantly
increase water demand.
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Million Acre-Feet (MAF)
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PLUS, The Law of the River Was
Wrong from the Beginning . . .

3 _—Colorado River
10-Year Running Mean 1922 —  Compact
K Negotiated

Compact Allocation

/(1 6.5 maf)

1906-2004 Mean
(15.03 maf)

508 yr mean
(14.67 maf)

L 1
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Ending Year

Drought

AND Climate Change Will Make
It Worse!

Projected Colorado River
Flows at Lees Ferry

Flow Level of Colorado
River Compact

Estimated Possible Flow Level of
Colorado River in Future
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Lake Powell

Lake Mead ., r
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However, Trust & Flexibility
ARE Emerging in Governance

Minute 319: The
pulse flow
delivered a total
of 1321 million
cubic meters

- (mcm) (107,000
acre-feet [af])
to the riparian
corridor of
the Colorado River
Delta, March 23 to
May 18, 2014.

Klamath River Basin

We’re Down to Money . . .
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Klamath Project Main Diversion Canal, 1908

The Klamath Basin

A U.S. Bureau of

Reclamation Bl U
project taps Klamath
Lake

water from
Upper Klamath
Lake and steers
it through canals
and ditches to
190,000 acres of
farms. Reclama-
tion project
farms have
increasingly
pumped well
water since 2001
as lake water
allocations have
been cut.
Another 310,000
acres of farms in
the basin but
“off-project,”
irrigate with
water from rivers
and wells.

Source: US. Geological Survey
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Groundwater
pumping

A monitoring well
near Malin illustrates
the drop in water
levels since 2001,
when more farms
began irrigating with
well water.

Water level

Feet below ground

150

Source: Oregon Water
Resources Department
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Klamath Basin Water Quality

ENDANGERED AND
THRRATEE KLAMATH Kl th
RIVER BASIN =l
CAUSES OF DECLINE AND STRATEGIES FOR RECOVERY B a S I n
Endangered

Species
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Drought 2001

Fish Die-Off 2002
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The Battle Lines

e

EARTHJUSTICE
ﬁ Because the earth needs a good lawyer

BUT Adaptive Governance Emerged,
with Agreements in 2010, 2014, & 2016
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PLUS Water Rights Shift (2013)

" Klamath Basin
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‘ Dams slated for removal
% Kamath lrigation Project
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Barbara Cosens
Lance Gunderson
| Editors

]PracﬁcaIPanarchy
—1 for Adaptive Water

Governance
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