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*

Lake Mead 
Contents 

* aka “The Colorado River Basin Project Act”



* President Lyndon Johnson signs the CAP Bill September 30,1968 

“Every drop of water in the Colorado River will be utilized – the 
Colorado will be the first major river in the world to have complete 
utilization…The time of complete utilization will come much sooner 
than anyone now believes possible.” Commissioner Straus, 1948



• Unprecedented 
14-Year Drought

• Low Lake Mead 
Levels

• First Shortages 
Ever Likely soon

• Climate Change
• Supply-Demand 

Gap
• Power Losses
• Central AZ Project 

Threats
• Desal as Option
• Conservation



Contents of the Two Largest Reservoirs in the United States

We are now at a level last seen in 1968 during 
Powell’s initial filling

Due to unprecedented drought since 2000, the 
first ever delivery shortage is likely to be 
experienced soon…

Only Lake Mead Existed Here
1935-1963

Initial Filling of Lake Powell
1963-1983

14 Years of 
Drought 
2000-2013

Normal?
1983-
2000

Source: Udall, using Reclamation data

Combined Volume in MAF of Lakes Mead and Powell since 1935
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21st Century 
Water Manager

*

* A Quick Intro - DONE
*Structural Deficit
* The Set-Up 

*The Players, The Issues, and a Timeline 

* The Results 
*The Projects and The Players again

* Our 1968 - 2014 Mythical* World
* Things we hold true than can not be true
*“Oh, the mess we created” 

* Some Conclusions
*Moving from Myths to Realities
*Personal Observations



40+ Million Americans 
depend on the 
Colorado River 

*

Or LESS !

Source: City of Tucson
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1968 
Colorado 

River Basin 
Project Act

Stewart Lee Udall
Sec. of Interior

Scoop Jackson
WA SenatorMorris Udall

AZ Sen. Carl Hayden
Chair Approps

Rep. Wayne Aspinall
Chair House Interior

David Brower
E.D. Sierra Club
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1950 1963 1964 1965 1966 1967 1968

JFK Shot

CAP 
Passes 
Senate,
House 
Hearings 

AZ vs CA 
Ruling

1956

CRSP 
Passes

Vietnam War Nixon Wins 

First talk 
of CA 
Senior 
Priority

CAP Passes 
Senate, 
Hayden 
Cuts Fry-
Ark $, 
Attaches to 
Public 
Works 

Aspinall
Reconvenes 
Committee 
and  Passes 
Bill

AZ Go-it-alone talk 

Jackson 
wants 
National 
Water 
Comm.

SLU PSW 
Water Plan 
Released

Navajos 
oppose 
MCD and 
BCD

Lake Powell
Flaming Gorge
Blue Mesa
Navajo
ONLINE 63-66

1969

Johnson 
uses 
antiquity 
act to 
make 
Marble 
Canyon 
National 
Monumen
t

SLU gives 
up on PSW

AZ CAP 
Bills 
Appear

Enviros
Oppose BCD + 
MCD

NPCA pro 
‘thermal 
power

Makings of an AZ-
CA-NV Deal:
Drop Imports
5-yr Import Study
BCD
No MCD
$300m UB Projects

SLU 
Releases 
‘Quiet 
Crisis’



1968 
Colorado 

River Basin 
Project Act

Marble 
Canyon Dam

Bridge 
Canyon Dam

Navajo 
Generating 

Station

California 
Senior 
Priority

Basin Funds

5 Colorado 
Projects 
@$$400m

Central 
Utah 

Project 
Unitah Unit

Colorado River 
Augmentation

602(a) 
Equalization

Central 
Arizona 

Project @ 
$840m



* SLU’s Pacific Southwest Water Plan
* Aspinall asked for it 1963
* SLU produced 1964
* Key Elements

* Expects 30m people by 2000
* US to guarantee full LB supplies
* Construct CAP + BCD + MCD plus slew of 

other projects
* BCD + MCD $$ Essential
* $3B to complete plan
* No actual plan for the grand import, 

just study
* This  must have been purposeful

* Withdrawn 1966



*

* Reclamation had been studying this since 
1948.

* “It has been demonstrated that a large 
quantity of water can be imported to those 
regions from the Northwest by works well 
within the scope of current know-how, at a 
per- acre cost lower than that which many 
water users in the area concerned are now 
paying.” 

* “In round numbers, it was found that about 
240 million acre-feet per year of water from 
Northwestern streams would be be wasted 
to the sea, even under conditions of full 
development 

* “The Columbia offers a vast water source 
for possible development in the distant 
future, but meanwhile the Klamath, Rogue, 
Umpqua and other streams are closer to the 
potential demand, cheaper to develop, and 
undoubtedly adequate for a great many 
decades.” 

* “The typical plan presented in the report, 
and represented in plan and profile in Figs. 
2 and 3, contemplates an 800ft dam at the 
mouth of the Klamath. The reservoir so 
created would conserve 6,000,000 acre-ft”



*

* 3- State Numbers
* 95%>13.3maf/yr
* 50%>14.9maf/yr
* Use at 12.9 maf

* UCRC + CWCB Numbers
* Famous Tipton Study
* Huge UB Demands

* Reclamation’s Numbers
* SLU + Dominy testimony that 

CAP would have at least 1.0 maf
by 2000

* Aspinall repeatedly wanted to 
make sure that CAP didn’t 
impact the Upper Basin 

* At the End of the Day, CAP 
would be using III e unused 
Upper Basin Water. The only 
question was when UB growth 
would diminish that supply

“We have waited 15 years on a lawsuit. 
We have waited longer than that on 
congressional authorization, and as I 
read your testimony, you are suggesting 
that we wait until there is a 
breakthough in atomic energy, a 
breakthrough in desalting water, a 
breakthrough in solar energy” - MKU



*

* To Brower: Echo Park All Over Again…
* Marble Canyon Dam

* 360 kaf reservoir
* Dam at MP 39
* 300 feet, 600 mw
* Redwall Cavern, Vasey’s Paradise, Roaring 20s, all 

underwater
* Waters backed up to Lee’s Ferry
* 1969 LBJ Designates Marble Canyon National 

Monument
* 1975 GC Park Enlargement
* Left Side: Navajo Land

* Bridge Canyon Dam
* Dam at MP 235, Bridge Canyon
* 90-mile reservoir all the way to Kanab Ck
* Would touch the GC Park boundary and flow 

through 40 miles of the GC Monument
* Matkatamibi, Havasu, National, Lava Falls, 205 

Mile, 217 Mile all underwater
* 700 feet, 1500 MW Dam
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* Section 602(a) deals with 
reservoir equalization

* How much water to pass to 
Mead from Powell?

* No formal guidelines
* Powell just 7 years old

* 5-Year Reviews
* Set forth the famous 8.23 

maf/year ‘min objective 
release’

* Later: Also hourly/daily 
* 2001, 2004, 2007 Modifed

again
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* One of the Largest and Most 
Expensive Canal Systems in the 
U.S.

* $4B to Construct
* 336 Miles (541 km)
* 3000 CFS Canal

(85 cms)
* ~1.6maf/year
* ~2900’ total lift

(800m)
* 400 MW to power
* Constructed 1973-1993



*

• Dolores Project

• Constructed
• 400 kaf reservoir
• 60 k acres irrigated
• 90kaf/year supply
• Impacted High Quality 

Recreational River

• Dallas Creek Project

• Constructed 1978-87
• 30 kaf/year/
• Uncompaghre River

• Animas – La Plata Project

• Hugely Controversial
• Originally Indian/Muni/Ag
• 1991 ESA PBO that limited 

withdrawals to 57 kaf/year
• Restructured as Indian Only
• Pumps from Animas

Animas La Plata



*

* West Divide Project
* Very Controversial

* Inter-basin Transfer Crystal to Colorado

* 130,000 af reservoir to cover Redstone and Marble

* Most rights abandoned by CRD 2011

* San Miguel
* Dam on the San Miguel below Telluride



*

* CRBPA does not allow augmentation

* Odd Language: Secretary shall do a 
big plan on water needs of SW, but 
for 10 years can’t study importation 
from ANY basin into CRB

*10 years later another rider to 
prevent augmentation studies

* Nothing Ever Came of It..

* Udall to Jackson: “I know I can’t 
study it, but can I dream about it?”



*

* Despite talk of a 25-year limit 
on California’s Senior Priority, 
they got a permanent priority.

* Odd clause that removes Senior 
Priority once 2.5 maf imported 
into basin - meaningless

* You have to admire how they 
stuffed poor Nevada with a 
junior priority, too. 



1968 
Colorado 

River Basin 
Project Act

Leaves Office 1968
Long Legal/Writing
Career

Runs for Pres
in 72, 76Chair House Interior Comm. 1977

Retires in 1968 after 
57 years in Congress

Loses Primary in 1972

Forced out of S.C 
1969, Founds FOE
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*4 Law of the River Myths that Come from CAP Legislation
*Myth: Widely Held Belief that is False

*Myth 1: Arizona and Central Arizona Project (CAP)  Allocation
* AZ’s entire CAP allocation (~1.6 maf) must be shorted before CA is 

shorted one drop.  (43 U.S.C.§ 1521 (b))

* Myth 2: We can and must empty Lake Mead to meet CA’s Senior 
Priority
* BTW: Never you mind that 2m people in Las Vegas are out of water

*Myth 3: Arizona’s Tribal Water Settlements 
*More than 1/3 of CAP Water is Pledged to Tribes and CAP’s priority is 

sufficient to meet these needs

*AZ should bear the entire national responsibility to meet these federal 
obligations and it is ok to short these along with AZ.

*Myth 4:  Upper Basin and Climate Change (Compact 
Related)
*Upper Basin is to bear the entire brunt of climate change risk (Colorado 

River Compact Section III (d))



Source: CAP

Myth 1: ALL of CAP gets shorted before California sees any shortage

Basic Allocations: CA 4.4 MAF.  Arizona 2.8 MAF

Current AZ Maximum Shortage is ~480 kaf under 2007 Agreement (See Level 3 Below), 
consistent with 1968 Colorado River Basin Project Act

1968 Law if fully implemented would force AZ to forego all CAP deliveries, 1.6 maf,  
before CA faces 1 drop of shortage.  After implementation AZ=1.2maf, CA 4.4 maf. 

1968 Law would drive 
us to the bottom of 
CAP, including Tribes, 
Phoenix and Tucson, 
before CA has ANY 
shortage. CA would 
get 4X water of AZ.

?

?

?

?

Note: Recent Tribal Settlements Use Ag Water Pool

333 kaf
417 kaf

480 kaf



*

*We already assume that this is a untrue
*Reclamation Modeling frequently respects elevation 1000’ in 

modeling to protect LV’s current lower intake

*“I don’t care what you think about the Law of the River, we are 
not going to dry up  a city of 2m people.”  ~ Mike King, Colorado 
DNR Director, June 2013

*With the new intake this myth DOES NOT disappear
* At least not yet: they didn’t build the $300m pumping plant

*Recreation in Mead is huge draw: +8m visitors/year = Grand 
Canyon + Yosemite Combined = 5th in NPS 

* Suggests other myths: Recreation and Power do not matter in 
the Law of the River



*

Sources: AZDWR 2009; Bark 2006; Weldon 
&  McKnight 2007

* U.S. Supreme Court Winters 1908
* 1922 Compact totally excluded tribal considerations
* AZ vs. California, 1963 ‘PIA’ Standard

* Water for AZ tribes to come from AZ share
* 29 CRB Tribes with 2.9 MAF in decreed rights
* AZ has allocated > 550kaf of CAP to Tribes in about 8 

settlements
* ~ 10 Remaining AZ Settlements including Navajo and 

Hopi
* Recent Settlements have eaten into lower priority 

agricultural pool not intended for these settlements 
originally

* If we short AZ 1.6 MAF per 1968 Act, we also short AZ’s 
tribes, a federal responsibility

Northcutt Ely CA Water Attorney re tribal claims and the 
Colorado River Compact, 1955: "If inside, and as large as 
claimed, the Compact is splitting at the seams, and if 
outside, busted."’ 



*

Source: Doug Kenney

Water Availability as a Function of Lee Ferry Flow

Myth: Compact 
Section III (d) 
forces Upper 
Basin to take on 
entire climate 
change risk. 85% 
of flows originate 
in Upper Basin
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* So if we can’t 
* (1) drop Mead below 1000’ (at least for a while) 

* (2) short Arizona 1.6maf before CA 

* (3) make the Upper Basin take all the climate change risk

* (4) ignore power and recreation entirely…

* What happens?
* Shortages are going to get shared in new ways

* California, especially agricultural users, are going to have to share 

* Equity, Economics, and Environment will all have to be considered

* Castle’s Points
* Reclamation and the States Have to do more, do better and do it quickly. 

* “Balancing among the interests”…

* Efforts are underway to solve

* Politics are difficult; will affect everyone, including those who have no idea of the 
complexity of what we are dealing with.



*

* Even if the Lower Basin fixes the structural deficit, the Upper Basin is not off 
the hook

* 13.5 MAF/Year Runoff  (10% Reduction) is a tipping point
* Breaks the Compact: 

* Lower Basin has to deal with reality of NO water in CAP, and Upper Basin has to 
curtail current uses. 

* Either one alone is a problem, collectively a deal-breaker

* Also empties Lake Mead

* Last 14 years are at ~20% reduction

* 10% reduction is well within climate projections by 2050

* We have seen 60+ years in paleo record at ~ 15% reduction

* Good News: still have 80-90%



*

* I am humbled by just how little we knew in 1968
* Well-meaning people proposed truly horrible projects
* Is this still possible today?
* We knew very little about our environment and its 

importance 
* To our cultural and even social well-being
* To our economy

* Quiet Crisis Example: “Over the long haul of life on this 
planet, it is the ecologists, and not the bookkeepers of 
business, who are the ultimate accountants.”

* 1968 Feels like 2 Centuries ago, not 1
* Glen Canyon, Flaming Gorge, Navajo, Blue Mesa all just 

built
* Environmental Flows not a concept
* No CWA, ESA, CAA, NEPA
* US Population at 180m
* We were a lot richer

* A Different World today if “Go-it-alone” had played out
* “Shared-Sacrifice” would be the norm
* Strict Priority System does not make sense for the 21st

Century

* We knew in 1968 we had a big long-term problem
* Everyone got greedy
* CA wanted to avenge AZ vs. CA loss
* CO wanted its projects
* AZ wanted CAP at all costs
* AND NO ONE LOOKED AT THE BIG PICTURE

Stewart and Wayne pushing 
the plunger for Fry-Ark



*

* We have a history of ‘kicking the can 
down the road’

* 1922 Mexico, Indians, Surplus, Gila

* 1968 CAP

* 2007 Only 600 kaf of shortage

* Climate Change

* This makes the structural deficit 
occur sooner, and makes it greater

* And at some point, it will affect 
the Upper Basin, too.

* Southern Portions will see 
physical shortages

* And possible Compact Delivery 
obligations due to low flow

Stewart and Wayne with Ute 
Chief 



The Basin States
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* “Basin of Contention would be an apt name for 
what generations have called the Colorado River 
Basin.  A limited supply of water in a vast arid and 
semiarid region is hardly a recipe for tranquility 
among those who covet that water. The drafters of 
the compact were clearly aware of that truism, but 
they nonetheless failed to determine with 
reasonable accuracy the long-term annual flow of 
the Colorado River.”

* …” The decision to apportion water to two basins 
rather than to each state was made because the 
drafters lacked the data to make a different 
apportionment. Indeed, they lacked sufficient data 
to make almost any significant apportionment.”

* “…The drafters were mesmerized by their desire 
for haste and their political and personal goals. 
Without authoritative data, they had an 
opportunity to pick and choose information that 
best suited their interests and uncertainties.  And 
that is what they did.”

* ..The consequences of the compact remain with 
us..



*

* Remove the Upper Basin Delivery 
Requirement in exchange for a UB 
limit on consumption. Allow LB to 
operate Mead/Powell however they 
want.
*Would require Congress to act



*

* Colorado River is, or will be, water short
* Basin Study Solutions

* Increase Supply: 1.5 maf (imports, resuse, desal, 
dust)

* Decrease Demand: ~ 2 maf (m&I, ag, energy)
* Operations: ~ 1.2 maf (evap, new storage)
* Xfers: ~ 2 maf (banking, ag xfers)

* Grand Augmentation Plans – Columbia, Fraser, 
Mississippi, Ice Bergs – will NEVER happen

* ‘Markets’ or Transfers are critical
* Fallacy of “water has no substitutes”

* My Suggestion: Third Party Pressure Needed – Game 
Theory

* Hanemann Thesis, 2009 ESP Article
* DOI has such authority





* 7 States, 2 Nations

* Annual Flow 16.4 MAF
(20,000 GL = 20 km3)

* 40 M People

* All of the Major Cities
in Southwest

* 5.5m Irrigated Acres 
(2.2 m  Ha) 

* 250,000 mi2 Basin Area
(650,000 km2)

* Huge Topographic 
and 
climatic Variability

* 90 Years of Agreements known 
as ‘Law of the River’

* Basic Allocation: 50/50 Split 
Upper Basin – Lower Basin

*

= Major Diversion



*



*
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