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

So, What Is Happening?
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Water 
Withdrawals 
in the United 
States, 2015

Thermoelectric power 
generation: 41%
Irrigation: 37%
Public Supply: 12%

Temperature Change 
Projections for the U.S.
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Observed
Annual

Average 
Precipitation 
Change in 
the U.S. 

1986-2015 
compared to 
1901-1960 

average

Projected 
Precipitation 
Change to 

2099
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Climate Change and Water 
Resources

Water Consumption in the U.S. as 
a Percentage of Available Supply
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Existing Water Stress in the U.S.

Climate Change Impact on 
Water Supply by 2050
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One Example: Heat, Drought 
and Electricity Generation

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

but also become a source of 
regulatory fragmentation!



11/19/18

7

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

Common-Law
Riparianism
Regulated
Riparianism

Prior 
Appropriation

Mixed States

Flexibility in re-
allocating water; 
sharing basis; 

water left for the 
environment.

Limited ability to 
reallocate water; 
priority hierachy

basis; 
waterbodies 

drained dry; 80-
85% to irrigation

The Clean Water Act
FEDERAL Law,
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

WATER QUALITY STANDARDS
(Primary Authority: STATE)

POTW

INDIRECT
DISCHARGERS:
Pretreatment 
Reqs

POINT SOURCE 
DISCHARGERS:

NPDES or 
§ 404 PERMITS NONPOINT

SOURCES:
No federal
regulation

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

EPA graphic.
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The Clean Water Act’s Climate Change Disconnect: Water 
Quality Standards

STATE-SET 
WATER 

QUALITY 
STANDARDS

Designated Uses

Water Quality
Criteria

Antidegradation
Policy

Tier III Outstanding 
Natural Resource Waters

Tier II ½ 

Tier II
Fishable & Swimmable

Tier I
Existing Uses Preserved

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 7:
Provisions governing

federal agencies

SECTION 9:
Provisions governing
private actions and

federal agency
actions

TRIGGER:
Listing of a species

pursuant to
Section 4

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

Picture courtesy of the U.S. Fish & Wildlife Service

Picture courtesy
of NOAA

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

Mono Lake, CA/
birds, shrimp

Ventura River, CA/ 
West Coast steelhead

Tulare Lake, CA/ 
delta smelt, 
winter-run 

chinook salmon

Trinity River, CA/
Chinook salmon, 

coho salmon, 
steelhead trout

Central Valley Project & 
San Joaquin River, CA/

chinook salmon

Klamath River Basin, 
CA & OR/

coho salmon, 
shortnose suckerfish, 
Lost River suckerfish

Columbia River, 
OR & WA/ salmon 

& steelhead

Chewuch River, WA/
steelhead trout, 
chinook salmon

Truckee River/
Pyramid Lake, NV/

cui-ui fish, Lahontan 
cutthroat trout

San Carlos Reservoir, AZ/
bald eagle, 

willow flycatcher, 
razorback sucker

Lake Mead & Lower 
Colorado River, AZ/

Southwestern 
willow flycatcher

Middle Rio Grande 
River, NM/

silvery minnow

Edwards Aquifer, TX/
fountain darter,

San Marcos gambusia,
San Marcos salamander, 
Texas blind salamander, 

Texas wild rice

Upper Salmon River, 
ID/ bull trout

Missouri River/
pallid sturgeon,

least tern,
piping plover

Apalachicola River, FL/
Gulf sturgeon,

various mussel 
species

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

nAND they are 
increasing.

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

It’s 
transforming 
or going to 
transform.

It’s heading 
quickly 

toward an 
ecosystem 
threshold.

It’s not at 
high risk of 
immediate 
threshold 
crossing.

Relatively 
minor 

interventions 
will fix 

existing 
issues.
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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
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Everglades Water Quality 
Issues

Everglades Endangered 
Species
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Everglades Invasive Species

Everglades Restoration Plan

START DATE: 2000
COST: USD $16.4 BILLION AND COUNTING
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Still Worthwhile with Climate 
Change and Sea-Level Rise?

5 FEET of 
Sea-Level Rise
(<2 meters)

But Governance Is Caught in a 
Rigidity Trap . . .
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The Colorado River

Overview of the Colorado River

Colorado River, Utah

Glen Canyon
Dam

Colorado River,
Grand Canyon, Arizona

Hoover Dam & Lake Mead, Nevada

The California (left)/Arizona 
(right) border
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Colorado River Endangered 
Species

Colorado 
River 
Water 

Quality 
Issues
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The BIG Issue: Water Allocation &
“The Law of the River”

BUT: Many
Tribal Water
Rights Have 
Yet to Be 
Settled



11/19/18

22

PLUS, The Law of the River Was 
Wrong from the Beginning . . .

AND Climate Change Will Make 
It Worse!
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Lake Powell
2015

2018

Lake Mead 2015

2018
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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
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Klamath River Basin 
Reclamation Project, 1905

Klamath Project Main Diversion Canal, 1908

Klamath Basin Water Use
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Klamath Basin Water Quality

Klamath
Basin

Endangered 
Species
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Drought 2001

Fish Die-Off 2002
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The Battle Lines

VS.

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

Restoration 
Plan

By Patrick McCully from Berkeley, United States –
Klamath tribes dam removal demo, CC BY 2.0, 
https://commons.wikimedia.org/w/index.php?curid=2900129
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