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Sound	Bites
• Serves	40	million	people	in	US	and	MX
–Including	4	of	the	fastest	growing	states	

• Irrigates	5	million	acres	of	farmland
• 23	Native	American	tribes	rely	on	it
• 11	National	Parks	in	the	Basin
• Supports	$1.4	trillion	economy
–$26	billion	recreational	industry



The	Basic	Math
Colorado	River	Compact	- 1922

• Divided	the	river	50/50
– Lower	Basin	gets	7.5	MAF
–Upper	Basin	gets	7.5	MAF,	but	bears	the	risk	of	
shortage

• If	deliveries	to	Mexico	in	the	future,	split	
equally	between	Upper	and	Lower	Basins



1944	Treaty	- Mexico’s	Allocation

• 1.5	MAF/year
• Reductions	in	
event	of	
extraordinary	
drought



Next	Developments

• 1948	– Upper	Basin	Compact
–CO:			51.75%
–NM:		11.25%
–UT:				23%
–WY:			14%

• 1956	– Colorado	River	Storage	Project	Act
• 1964	– Arizona	v.	California,	US	Supreme	
Court	decree



Historic	Drought	in	the	Colorado	River

Source:	Bureau	of	Reclamation



Lake	Mead	Annual	Water	Budget	

Inflow =	9.0	MAF
Outflow =	9.6	MAF
Mead	Evap =	0.6	MAF

Deficit =	1.2	MAF

Source:	US	Bureau	of	Reclamation



Structural	Deficit



Predictions	for	the	Future

• Udall/Overpeck paper	2017
• Rising	temperatures	decrease	runoff
• Conservative	estimates:
–20%	decrease	in	runoff	by	2050
–35%	by	2100

• Support	for	decreases	of:	
–30%	by	2050
–55%	by	2100



Initial	Responses

• 2007	Interim	Guidelines
• Minute	319	with	Mexico



2007	Interim	Guidelines

• Sharing	of	shortage	
and	surplus
• Balancing	and	
equalization	of	lake	
levels
• Banking	of	water	-
Intentionally	
Created	Surplus

Lake	Powell

Lake	Mead



2007	Interim	Guidelines
Lower	Basin	Shortage	Sharing

(in	acre	feet)



Minute	319
• Effective	2013	- 2017
• Addresses	shortage	sharing,	and	
much	more



Participants	in	Min.	319
• US	Federal	Government
– Dept.	of	State	and	IBWC
– Dept.	of	the	Interior	(Reclamation	and	FWS)

• Mexican	Federal	Government
• 7	Colorado	River	Basin	States
• Key	US	water	districts/funders	
• Multiple	environmental	NGOs/funders
– US	and	Mexican



Minute	319	Components
• Operational
– Sharing	of	shortage	and	surplus
–Gives	Mexico	the	ability	to	defer	deliveries	
and	store	in	US	reservoirs

• Infrastructure
–$21M	in	US	investment	in	Mexico

• Environmental
–Pulse	and	base	flows



Shortage	Sharing	Schedule
from	Minute	319

Lake	Mead	
Elevation

California
(4.4	MAF)

Arizona
(2.8	MAF)

Nevada
(0.3	MAF)

Mexico
(1.5	MAF)

1075’	– 1050’ 0 320,000 13,000 50,000

1050’	– 1025’ 0 400,000 17,000 70,000

Below 1025’ 0 480,000 20,000 125,000



Environmental

• Base	flow	– 52,696	af
–Water	to	be	developed	by	env NGOs
–Raised	$10	million	to	purchase	rights

• Pulse	flow	– 105,392	af
–Just	once	during	5-year	term



Colorado	River	in	Mexico



Colorado	River	Delta	in	1948Historic Delta 

Photo source: IBWC 

Aldo	Leopold,	Sand	County	Almanac,	The	Green	Lagoons:	
“the	river	was	nowhere	and	everywhere,	for	he	could	not	decide	which	of	a	hundred	
green	lagoons	offered	the	most	pleasant	and	least	speedy	path	to	the	Gulf.”



The	Delta	Today



Morelos	Dam	– the	River	disappears



Opening	the	Gates

Opening	the	Gates	– March	2014



The	leading	edge Source:	TNC
The	Leading	Edge

Source:	National	Geographic



Source:
Dale	Turner,	TNC
Used	with	permission



May	12,	
2014

Almost	there



May	15,	
2014

The	river	and	
the	sea	meet	
once	again



Lessons	Learned

•Water	did	the	most	good	in	the	
active	restoration	areas
• Base	flows	may	be	more	important	
for	the	environment
• The	human	element	– reconnection	
of	the	communities	to	the	River



SAN	LUIS	RIO	COLORADO

Source:	Raise	the	River



SAN	LUIS	RIO	COLORADO



SAN	LUIS	RIO	COLORADO



New	and	Ongoing	Efforts

• System	Conservation	Pilot	Program
• 7-State	Drought	Contingency	
Planning	(DCP)
• Minute	323	



System	Conservation	Agreement

• Leadership	by	major	
municipalities	in	drought	
contingency	actions

• Demonstrate	capabilities	
of	voluntary	water	
conservation	measures

• $11	million	initially
– Additional	$5M	in	2016
– $16M+	for	2018



Upper	Basin	DCP

• Weather	modification
• Drought	operations	– use	other	
upstream	reservoirs	to	maintain	
critical	levels	in	Lake	Powell
• Demand	management	investigation



Lower	Basin	DCP

• Proposed	new	shortage	sharing	
schedule
• DCP+	in	Arizona



Proposed	New	Lower	Basin
Shortage	Sharing	Schedule

Lake	Mead	
Elevation

California
(4.4	MAF)

Arizona
(2.8	MAF)

Nevada
(0.3	MAF)

USBR

1090’	– 1075’ 0 192,000 8,000 100,000

1075’	– 1050’ 0 512,000 21,000 100,000

1050’	– 1045’ 0 592,000 25,000 100,000

1045’	– 1040’ 200,000 640,000 27,000 100,000

1040’	– 1035’ 250,000 640,000 27,000 100,000

1035’	– 1030’ 300,000 640,000 27,000 100,000

1030’	– 1025’ 350,000 640,000 27,000 100,000

Below 1025’ 350,000 720,000 30,000 100,000



But	.	.	.	.



Minute	323
• Signed	last	September	
• Extends	Minute	319	provisions
• New	and	deeper	shortage	sharing	
contingent	on	agreements	and	approvals	
among	US	entities



Binational	Water	Scarcity	
Contingency	Plan



Interstate	Troubles



Upper	Basin	and	
Denver	Water	Objections

“CAP’s	goal	appears	to	
be	to	delay	agreement	
on	drought	plans	in	
order	to	take	advantage	
of	what	it	terms	the	
“sweet	spot”	by	
drawing	“bonus	water”	
from	Lake	Powell.”



The	Sweet	Spot

Source:	Central	Arizona	Project



What’s	Next?

• Nail	down	the	DCP	in	Lower	Basin
• Min.	323	– work	group	to	determine	how	
US	and	Mexico	can	jointly	plan	and	
operate	the	river	after	2026
• Upper	Basin	water	bank	in	Lake	Powell?
• Address	the	overall	structural	deficit



Colorado	Issues
• System	conservation	water	bank – in	Lake	
Powell	or	other	UB	reservoirs

• Shepherding conserved	water	to	bank
• How	to	deal	with	new	depletions - in	
Colorado	and	other	UB	states

• Quantifying	and	measuring conservation
• Tying	development	approvals more	closely	
to	water	availability	and	conservation



Long	Term	Challenges

• Climate	change	– impact	on	runoff
• Salton	Sea
• Unquantified	tribal	settlements	and	
unused	tribal	water
• Not	sacrificing	the	agricultural	
economy	or	the	environment



Significant	Achievements
• Voluntary	reductions	in	demand,	

triggered	by	falling	reservoir	levels
• Participants	– Feds,	7	states,	water	

agencies,	NGOs,	tribes,	
philanthropy

• Little	(not	zero)	major	litigation	over	
the	last	15	years



Why	Is	This	
Basin	Different?

• Federal	role	
• Constructive	role	of	env NGOs	
and	philanthropy
• Collaboration	has	become	the	
expectation
• Litigation	viewed	as	failure



QUESTIONS	and	DISCUSSION


