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Figure B-4. Lees Ferry flow years categorized by percentile, 1536-1997 (from Woodhouse et al. 

2006). 

 

As noted in Appendix U of the 2007 EIS, “Although the climate of the past is unlikely to be 

replicated in the future, there is no reason to believe that the range of variability and 

sequences that have occurred in the past could not recur in the future” (USBR – Appendix U, 

2007: U75).  In other words, we may need to cope with droughts more frequently than in our 

recent past; our current drought may be a sign of things to come.  If that is the case, then it is 

important to note that the impacts of the current event caught many water managers and 

researchers off guard.  Specifically, the speed at which reservoirs declined was beyond what 

most expected, and was certainly beyond what was modeled in the “Severe Sustained Drought” 

(SSD) research project conducted in the early 1990s, which utilized a severe drought pulled 

from the paleo record to test the water supply reliability of the modern system.  As Kenney et 

al. (2010) show in their comparison of the SSD study and the present situation, a major lesson 

of the current drought is that Lower Basin water supplies have become significantly more 

vulnerable to droughts (of all sizes) in the past two decades, and the source of this vulnerability 

is largely due to the growth in demands.  As illustration, they cite the case of Lake Mead 

elevations.  As shown in Figure B-5, storage amounts in Lake Mead were stable in the early 

1990s, but have declined steadily in the 2000s, despite the fact that releases from Lake Powell 

in 1990-1994 were almost identical to those in 2001-2010.  The cause of storage declines, even 

though Lake Mead inflows have not changed, can most likely be attributed to increased Lower 
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Basin demands, specifically the completion and operation of the Central Arizona Project 

(Kenney et al., 2010).125    

 

 

Figure B-5.  Relationship of Lake Mead Storage to Lake Powell Releases. 

 

The continued decline in Lake Mead storage threatens to erase the modest recovery in Lake 

Powell storage observed since 2004, thereby further increasing water supply vulnerability.  As 

explained in a recent New York Times article126 reporting on the Bureau’s “Draft Annual 

Operating Plan for Colorado River Reservoirs 2011,” declines in Lake Mead will be largely 

mitigated over the next couple years by enhanced “equalization”—i.e., releases from Lake 

Powell in excess of the minimum objective release (of 8.23 MAF).  The Annual Operating Plan 

(AOP) projects Lake Powell releases in water year 2011 of 11.3 MAF, which may be sufficient to 

                                                           
125

 The new “rule of thumb” for Lake Mead is that storage drops 1 MAF/year as long as the Lower Basin uses their 
full apportionment (and no more) and the Upper Basin makes the minimum objective release (8.23 MAF/year).  
Thus, it is the absence of high (surplus) releases, more so than the existence of low flows, that is the mechanism 
for translating droughts into Lower Basin shortages.   
126

 “Water Use in the Southwest Heads for a Day of Reckoning.” New York Times.  By Felicity Barringer, September 
27, 2010.  http://www.nytimes.com/2010/09/28/us/28mead.html?emc=eta1  
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keep Lake Mead above elevation 1075 (feet)—the mark at which curtailments begin for Lower 

Basin users (especially CAP customers), as outlined in the 2007 Interim Rules (USBR, 2010).  

While this provides short-term relief to Lower Basin water users, this operating regime makes it 

very difficult to recover system-wide storage (and rebuild the drought buffer), and provides no 

incentive for Upper Basin states to slow depletions, as much of the water saved is likely to be 

lost to the Lower Basin through equalization.  Drought vulnerability, therefore, is likely to be a 

perpetual and growing problem, and is a function of institutional rules as much as a function of 

natural climatic variability. 

 

Average Flows and the Significance of Climate Change 

Estimating average annual flows on the Colorado River remains a complex and controversial 

topic.  Early gauges were inaccurate (and not always in ideal locations), not all major tributaries 

are monitored, and estimating “natural” flows at Lees Ferry requires subtracting (or “backing 

out”) upstream depletions—still a difficult challenge.  As noted earlier, tree ring studies have 

suggested an average of 13.0 to 14.7 MAF—with the higher number supported by the most 

recent investigations (Meko et al., 2007).  Including the recent drought into the gauged record 

suggests an average of 15.05 MAF from 1906-2006 (USBR, 2008).  Of course, as understood by 

every student of the Colorado River, these figures are all well below the estimates used by 

Compact negotiators, who used the wet conditions of the early 20th Century to assume that 

average flows were much higher.  Records used by Compact negotiators suggested an annual 

Lees Ferry flow of at least 16.8 MAF, although the Reclamation Service (Bureau of Reclamation) 

suggested a more conservative estimate of 16.4 MAF.  However, once the Compact was signed 

and the process of state-by-state ratification began, it became evident that several negotiators 

believed the 16.4 MAF/year was overly conservative, and many negotiators internally operated 

on assumptions of larger flows.  For example, in Utah, R.E. Caldwell told the state legislature 

that the annual yield was in excess of 20 MAF; in Colorado, an estimate of 20.5 MAF was 

offered by Delph Carpenter; while in Wyoming, Frank Emerson argued that the river’s yield was 

22 MAF (Hundley Jr., 1975).  In retrospect, all these estimates were widely optimistic.  The 

significance of this error hovers over all current Colorado River disputes, and provides the 

backdrop to modern climate change studies that are nearly unanimous in predicting further 

reductions in average flows.  

Although many people view climate change as a relatively new phenomenon and area of study 

in the Colorado River Basin, scientists have hypothesized for several decades that 

anthropogenic emissions of greenhouse gasses and subsequent increases in temperature will 

decrease the flow of the Colorado River (Revelle and Waggoner, 1983).  For example, a 1983 

report of the National Academy of Sciences (by Revelle and Waggoner) found that a 2°C 
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increase in temperature combined with a 10% decrease in precipitation would reduce virgin 

flow at Lees Ferry by approximately 40%  7.4%.   

According to the latest report from the Intergovernmental Panel on Climate Change (IPCC), 

average global temperatures have increased by approximately 0.74°C since 1906 (IPCC, 2007).  

This warming has been especially pronounced in the American Southwest, which, already being 

a semi-arid region, is highly susceptible to hydrologic changes deriving from increased 

temperatures (Overpeck and Udall, 2010).  Some of the more pronounced changes include a 

reduction in late-season snowpack levels and a trend towards earlier spring runoff (Barnett et 

al., 2004; Barnett et al., 2008; Gleick and Chalecki, 1999; Karl et al., 2009; Miller and Piechota, 

2008).  As a snowmelt driven system—i.e., approximately 85% of the river’s flow originates as 

snowpack in the Upper Basin—these impacts resonate throughout the Basin. 

 

As noted earlier, the general consensus of the scientific literature is that the average flow of the 

Colorado will decline over the rest of this century.127  The expected direction of change is not an 

area of significant debate; predicting the magnitude of change, however, is an area of vastly 

different opinions.  While estimates range from 6-45%, a review by Milly et al. (2005) found 

that greater than 90% of the GCM models project runoff decreases of 10-30% for the time 

period 2041-2060.128  Other researchers cite similar numbers (e.g., see: Seager et al., 2007; 

Barnett and Pierce, 2009).  Additionally, these reductions in average flows are expected to be 

accompanied by an increase in the frequency and duration of droughts (Overpeck and Udall, 

2010; Hoerling and Eischeid, 2007; McCabe and Wolock, 2007). The combined impact of 

reduced flows and increased droughts is particularly disconcerting, and is a major thread of 

current research on the Colorado River. 

 

Numerous studies have found that even small reductions in Colorado River flow can have 

significant and immediate impacts on storage levels, as the entire flow of the river is already 

devoted to consumptive uses (USBR - Appendix U, 2007; Christensen et al., 2004; Christensen 

and Lettenmaier, 2006; Harding et al., 1995; Nash and Gleick, 1993).  For example, Nash and 

Gleick (1993) theorized that every percentage drop in runoff could result in as much as a three-

fold reduction in storage levels.129  Along those lines, modeling by Christensen et al. (2004) for 

                                                           
127

 For a comprehensive review, see Appendix U of the 2007 EIS.  Other relevant studies include: Barnett et al., 
2004; Bates et al., 2008; Christensen and Lettenmaier, 2006; Christensen et al., 2004; Hoerling and Eisheid, 2007; 
McCabe and Wolock, 2007; Miller and Piechota, 2008; Milly et al., 2005; Nash and Gleick, 1991; Revelle and 
Waggoner, 1983; Seager et al., 2007; and Stockton and Boggess, 1979; among many others. 
128

 It is worth noting that one of the most modern of the studies (by Christensen and Lettenmaier, 2006), using the 
latest IPCC models associated with the 2007 IPCC Fourth Assessment (AR4), was on the low end of the projected 
flow declines (6-7% by 2040-2069).    
129

 The Nash and Gleick (1993) study was also among the first to consider reductions in hydropower generation as 
a function of climate change induced flow reductions.   
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the time periods 2010-39, 2040-69, and 2070-98 suggested runoff declines of 14%, 18%, and 

17%, respectively, with corresponding declines in reservoir storage of 36%, 32% and 40%.130   

 

Going one step further, Tim Barnett and David Pierce in two studies (2008, 2009) sought to 

relate pressures on reservoir storage to the ability to satisfy water demands.  In their first, and 

highly controversial, paper entitled “When will Lake Mead go dry?,” they projected that Lake 

Mead would no longer be able to deliver water by 2021 due to the combined interaction of 

climate change, natural variability, and current overuse (Barnett and Pierce, 2008).  Updated 

research a year later took a slightly different approach.  In that work, the authors looked at the 

ability of the system to supply current scheduled deliveries under three runoff scenarios:  no 

climate change, a 10% decrease in runoff, and a 20% decrease in runoff (Barnett and Pierce 

2009).131  This study confirms previous findings that even relatively small decreases in runoff 

can drastically affect the reservoir storage system.  With further analysis, the authors 

determined that “long-term sustainable deliveries” from the Colorado River system (including 

deliveries to Mexico) to be in the 11-13.5 MAF/year range.  

 

The Barnett and Pierce papers moved the discussion of climate change on the Colorado one 

step further—from climatology, to hydrology, to reservoir storage, to deliveries.  Rajagopalan et 

al. (2009) has begun the next logical step: assessing the ability to mitigate potential shortages 

through management reforms.  Much like the second Barnett and Pierce analysis, Rajagopalan 

et al. utilize three different flow scenarios (no climate change, 10% reduction, and 20% 

reduction) to estimate future risk of depleting active system reservoir storage and thus losing 

the ability to make deliveries.  But within each of these flow scenarios, five alternatives (A-E) of 

demand growth and management alternatives were examined to determine how risk of drying 

differs depending a variety of variables.132  Figure B-6 shows the results for each of the three 

scenarios: 

 

                                                           
130

 Projected flow declines by mid-century are largely shaped by greenhouse gas emissions that have already 
occurred, thereby resulting in relatively consistent output among models and researchers.  For longer term 
projections, the GCM output is highly dependent on assumptions of future emissions.  Widely different emission 
assumptions lead to widely different projections in flow. 
131

 Actually, each of these three variables was calculated against two datasets, the gauged record and the paleo 
record, resulting in six scenarios.  In each case, the paleo-based scenarios produced earlier and more significance 
shortages. 
132

 All alternatives suggest consumptive uses of 7.5 MAF in the Lower Basin and 1.5 MAF in Mexico; Upper Basin 
depletions follow the Depletion Schedule (found in the 2007 EIS) in Alternatives A and B, but call for a slower pace 
of new depletions in Alternatives C, D and E.  Each Alternative is also defined by a shortage policy that varies based 
on the amount of the curtailment (ranging from 2.5% to 8% from Alternative A to E) and the trigger at which 
curtailments occur (ranging from 36% of reservoir storage in Alternative A to 50% in Alternative E).   
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Figure B-6. (a) Risk of drying (depleting active system-wide reservoir storage in a given year) for 

five management alternatives under assumptions of no climate change-induced average flow 

reduction with an initial demand of 13.5 MAF.  (b) Same as Figure “a” but for natural climate 

variability and a superimposed 10% reduction in the annual average inflow over the 50-year 

period.  Inset shows the risk in the near term for the period 2008-2026.  (c) Same as Figure “b” 

but for 20% reduction in annual average inflow (Rajagopalan et al., 2009). 

 

As each graphic shows, the risk of “drying” before 2026 is under 10% for every climate, 

demand, and management alternative.  After the Interim Rules expire in 2026, however, the 

authors did find that the probability of drying does start to increase nonlinearly, especially 

under the 20% climate change reduced flow scenario.  Under the 10% and 20% reduced flow 

scenarios, the risk of drying after 2026 increases to about 26% and 51%, respectively, if there 

are no changes in the current management of the system (Alternative A).  However, the study 

found with aggressive institutional changes regarding shortage allocations and demand growth 

limitations, the risk of drying under the 10% reduced flow scenario could be decreased (from 

26%) to 11% after 2026.  It was not the scope of this paper to discuss exactly what these 

management or demand growth policies could or should be, but the study did illustrate the 

point that institutional reforms can reduce shortage risks for the system, even with flows 

decreasing in the coming century. 

 

IV.  Conclusion 

All of the research and trends discussed in this report show it will become increasingly unlikely, 

given current practices, that streamflows in future years will be sufficient to meet current 

demands.  Satisfying current users while simultaneously meeting projected new demands and 
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environmental flow goals is particularly unrealistic.  Change, of some type, is not only needed, 

but is inevitable; the disparity between supplies and demands will be corrected in some way, 

either planned or unplanned.  Under the current management regime, the mechanism is the 

steady depletion of storage, followed by curtailments.  This approach has several negative 

consequences, not the least of which is the enhanced drought vulnerability that is associated 

with low reservoirs.  Fortunately, a variety of options can be pursued to address the imbalance 

between supplies and demands, but this will only occur once the shortcomings of the existing 

pathway are more fully appreciated. 
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Appendix C:  Colorado River Issues and Options: Survey of CRWUA Members 

In order to better inform and guide research conducted through the Colorado River Governance 

Initiative (CRGI) (at the University of Colorado), the following survey was administered in 2010 

to the members of the Colorado River Water Users Association (CRWUA).  Working from the 

2008 membership directory, researchers identified 903 unique, individual email addresses.  

Each of these individuals received an invitation to complete the survey online.  A first 

announcement was sent in May (on either the 13th, 14th or 16th); a follow-up reminder was sent 

in June (on either the 24th, 28th or 29th).  The survey was closed on July 6th.  Questions 1-4 

pertain to issues of water supplies, demands and water availability; question 5 focuses on the 

perceived need for institutional reform; and questions 6-7 focus on potential solution 

strategies.   

Compiling the data yielded 185 unique responses (i.e., responses from different individuals), 

although not all respondents answered all questions.  The survey was completely anonymous; 

however, almost all respondents voluntarily indicated their location (by state) and 

occupation/affiliation.  As shown in the following tables, these variables have been used to 

organize the results.  Following the presentation of the quantitative results, the unedited write-

in comments are shown.   
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Distribution of CRGI Survey Respondents 
 Occupation/Affiliation 

 Water 
Manager / 
Government 

Water 
Professional 

Water 
User 

Citizen / 
Other or 
Unknown 

Non-
governmental 
Organization 

TOTAL 

Region       

Arizona 52.6% 
(30/57) 

36.8% 
(21/57) 

3.5% 
(2/57) 

5.3% 
(3/57) 

1.8%  
(1/57) 

30.8% 
(57/185) 

     
California 

47.2% 
(17/36) 

33.3% 
(12/36) 

11.1% 
(4/36) 

8.3% 
(3/36) 

0%  
(0/36) 

19.5% 
(36/185) 

Nevada 56%  
(14/25) 

24%  
(6/25) 

12% 
(3/25) 

4%  
(1/25) 

4%  
(1/25) 

13.5% 
(25/185) 

   
Colorado 

57.1% 
(16/28) 

21.4% 
(6/28) 

7.1% 
(2/28) 

7.1% 
(2/28) 

7.1%  
(2/28) 

15.1% 
(28/185) 

New 
Mexico 

50%  
(3/6) 

16.7%  
(1/6) 

16.7% 
(1/6) 

16.7% 
(1/6) 

0%  
(0/6) 

3.2% 
(6/185) 

Utah 38.9%  
(7/18) 

44.4% 
(8/18) 

5.6% 
(1/18) 

5.6% 
(1/18) 

5.6%  
(1/18) 

9.7% 
(18/185) 

   
Wyoming 

50%  
(4/8) 

25%  
(2/8) 

12.5% 
(1/8) 

12.5% 
(1/8) 

0%  
(0/8) 

4.3% 
(8/185) 

Other / 
Unknown 

42.9%  
(3/7) 

14.3%  
(1/7) 

0%  
(0/7) 

28.6% 
(2/7) 

14.3%  
(1/7) 

3.8% 
(7/185) 

       

TOTAL 50.8% 
(94/185) 

30.8% 
(57/185) 

7.6% 
(14/185) 

7.6% 
(14/185) 

3.2%  
(6/185) 
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SUPPLIES, DEMANDS AND WATER AVAILABILITY (QUESTIONS 1-4) 

 

Question 1. Between now and 2026, what do you think the chances are that 
Lake Mead storage will drop to a level that requires curtailments to CAP (as 
called for in the shortage sharing rules)? 
 Very 

Likely  
(> 90%) 

Probable  
(> 70%) 

Possible (~ 
50%) 

Unlikely (< 
30%) 

Very 
Unlikely 
(< 10%) 

Don’t 
Know 

Region       

   Arizona 14% 
(8/57) 

40.4% 
(23/57) 

31.6% 
(18/57) 

7%  
(4/57) 

3.5% 
(2/57) 

3.5% 
(2/57) 

   California 19.4% 
(7/36) 

30.6% 
(11/36) 

38.9% 
(14/36) 

8.3% 
(3/36) 

0%  
(0/36) 

2.8% 
(1/36) 

   Nevada 40% 
(10/25) 

32% 
(8/25) 

8%  
(2/25) 

16% 
(4/25) 

4%  
(1/25) 

0% 
(0/25) 

   Colorado 3.6% 
(1/28) 

25% 
(7/28) 

32.1% 
(9/28) 

17.9% 
(5/28) 

14.3% 
(4/28) 

7.1% 
(2/28) 

   New Mexico 16.7% 
(1/6) 

16.7% 
(1/6) 

66.7% 
(4/6) 

0%  
(0/6) 

0%  
(0/6) 

0%  
(0/6) 

   Utah 27.8% 
(5/18) 

16.7% 
(3/18) 

22.2% 
(4/18) 

22.2% 
(4/18) 

11.1% 
(2/18) 

0% 
(0/18) 

   Wyoming 12.5% 
(1/8) 

25%  
(2/8) 

37.5% 
(3/8) 

25%  
(2/8) 

0%  
(0/8) 

0%  
(0/8) 

   Other / Unknown 14.3% 
(1/7) 

57.1% 
(4/7) 

28.6% 
(2/7) 

0%  
(0/7) 

0%  
(0/7) 

0%  
(0/7) 

Occupation / 
Affiliation 

      

   Water Manager /   
   Government 

17% 
(16/94) 

31.9% 
(30/94) 

29.8% 
(28/94) 

13.8% 
(13/94) 

5.3% 
(5/94) 

2.1% 
(2/94) 

   Water  
   Professional 

15.8% 
(9/57) 

31.6% 
(18/57) 

29.8% 
(17/57) 

10.5% 
(6/57) 

7%  
(4/57) 

5.3% 
(3/57) 

   Water User 35.7% 
(5/14) 

28.6% 
(4/14) 

28.6% 
(4/14) 

7.1% 
(1/14) 

0%  
(0/14) 

0% 
(0/14) 

   Citizen / Other or  
   Unknown 

14.3% 
(2/14) 

42.9% 
(6/14) 

35.7% 
(5/14) 

7.1% 
(1/14) 

0%  
(0/14) 

0% 
(0/14) 

   Nongovernmental    
   Organization 

33.3% 
(2/6) 

16.7% 
(1/6) 

33.3% 
(2/6) 

16.7% 
(1/6) 

0%  
(0/6) 

0%  
(0/6) 

       

TOTAL       

   Count [185] 34/185 59/185 56/185 22/185 9/185 5/185 

   Percentages 18.4% 31.9% 30.3% 11.9% 4.9% 2.7% 
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Question 2a. What do you think the chances are that a “compact call” will arise 
between the Upper and Lower Basins by 2026? 
 Very 

Likely  
(> 90%) 

Probable  
(> 70%) 

Possible (~ 
50%) 

Unlikely (< 
30%) 

Very 
Unlikely 
(< 10%) 

Don’t 
Know 

Region       

   Arizona 1.8% 
(1/56) 

28.6% 
(16/56) 

26.8% 
(15/56) 

21.4% 
(12/56) 

14.3% 
(8/56) 

7.1% 
(4/56) 

   California 8.3% 
(3/36) 

38.9% 
(14/36) 

22.2% 
(8/36) 

16.7% 
(6/36) 

8.3% 
(3/36) 

5.6% 
(2/36) 

   Nevada 17.4% 
(4/23) 

30.4% 
(7/23) 

26.1% 
(6/23) 

8.7% 
(2/23) 

13% 
(3/23) 

4.3% 
(1/23) 

   Colorado 3.7% 
(1/27) 

22.2% 
(6/27) 

14.8% 
(4/27) 

33.3% 
(9/27) 

22.2% 
(6/27) 

3.7% 
(1/27) 

   New Mexico 0% 
(0/6) 

50%  
(3/6) 

50%  
(3/6) 

0%  
(0/6) 

0%  
(0/6) 

0%  
(0/6) 

   Utah 5.9% 
(1/17) 

29.4% 
(5/17) 

17.6% 
(3/17) 

23.5% 
(4/17) 

23.5% 
(4/17) 

0% 
(0/17) 

   Wyoming 0%  
(0/8) 

37.5% 
(3/8) 

25%  
(2/8) 

25%  
(2/8) 

12.5% 
(1/8) 

0%  
(0/8) 

   Other / Unknown 0%  
(0/7) 

33.3% 
(2/7) 

16.6% 
(1/7) 

0%  
(1/7) 

50%  
(3/7) 

0%  
(0/7) 

Occupation / 
Affiliation 

      

   Water Manager /  
   Government 

6.5% 
(6/92) 

29.3% 
(27/92) 

22.8% 
(21/92) 

18.5% 
(17/92) 

19.6% 
(18/92) 

3.3% 
(3/92) 

   Water  
   Professional 

3.6% 
(2/55) 

23.6% 
(13/55) 

23.6% 
(13/55) 

25.5% 
(14/55) 

14.5% 
(8/55) 

9.1% 
(5/55) 

   Water User 7.7% 
(1/13) 

69.2% 
(9/13) 

15.4% 
(2/13) 

7.7% 
(1/13) 

0%  
(0/13) 

0% 
(0/13) 

   Citizen / Other or  
   Unknown 

0% 
(0/14) 

50% 
(7/14) 

35.7% 
(5/14) 

14.3% 
(2/14) 

0%  
(0/14) 

0% 
(0/14) 

   Nongovernmental  
   Organization 

16.7% 
(1/6) 

0%  
(0/6) 

16.7% 
(1/6) 

33.3% 
(2/6) 

33.3% 
(2/6) 

0%  
(0/6) 

       

TOTAL       

   Count [180] 10/180 56/180 42/180 36/180 28/180 8/180 

   Percentages 5.6% 31.1% 23.3% 20% 15.6% 4.4% 
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Question 2b. What do you think the chances are that a “compact call” will arise 
between the Upper and Lower Basins by 2050? 
 Very 

Likely  
(> 90%) 

Probable  
(> 70%) 

Possible (~ 
50%) 

Unlikely (< 
30%) 

Very 
Unlikely 
(< 10%) 

Don’t 
Know 

Region       

   Arizona 21.3% 
(10/47) 

25.5% 
(12/47) 

23.4% 
(11/47) 

12.8% 
(6/47) 

6.4% 
(3/47) 

10.6% 
(5/47) 

   California 30% 
(9/30) 

33.3% 
(10/30) 

13.3% 
(4/30) 

6.7% 
(2/30) 

10% 
(3/30) 

6.7% 
(2/30) 

   Nevada 28% 
(7/25) 

40% 
(10/25) 

8%  
(2/25) 

12% 
(3/25) 

4%  
(1/25) 

8% 
(2/25) 

   Colorado 25.9% 
(7/27) 

7.4% 
(2/27) 

33.3% 
(9/27) 

14.8% 
(4/27) 

11.1% 
(3/27) 

7.4% 
(2/27) 

   New Mexico 40% 
(2/5) 

40%  
(2/5) 

20%  
(1/5) 

0%  
(0/5) 

0%  
(0/5) 

0%  
(0/5) 

   Utah 14.3% 
(2/14) 

14.3% 
(2/14) 

14.3% 
(2/14) 

42.9% 
(6/14) 

7.1% 
(1/14) 

7.1% 
(1/14) 

   Wyoming 37.5% 
(3/8) 

12.5% 
(1/8) 

37.5% 
(3/8) 

12.5% 
(1/8) 

0%  
(0/8) 

0%  
(0/8) 

   Other / Unknown 20% 
(1/6) 

20%  
(1/6) 

20%  
(2/6) 

0%  
(0/6) 

40%  
(2/6) 

0%  
(0/6) 

Occupation / 
Affiliation 

      

   Water Manager /  
   Government 

23.9% 
(21/88) 

22.7% 
(20/88) 

23.9% 
(21/88) 

17% 
(15/88) 

6.8% 
(6/88) 

5.7% 
(5/88) 

   Water  
   Professional 

20.8% 
(10/48) 

25% 
(12/48) 

14.6% 
(7/48) 

14.6% 
(7/48) 

12.5% 
(6/48) 

12.5% 
(6/48) 

   Water User 44.4% 
(4/9) 

33.3% 
(3/9) 

22.2% 
(2/9) 

0%  
(0/9) 

0%  
(0/9) 

0%  
(0/9) 

   Citizen / Other or  
   Unknown 

50% 
(6/12) 

33.3% 
(4/12) 

8.3% 
(1/12) 

0%  
(0/12) 

0%  
(0/12) 

8.3% 
(1/12) 

   Nongovernmental  
   Organization 

0%  
(0/5) 

20%  
(1/5) 

60%  
(3/5) 

0%  
(0/5) 

20%  
(1/5) 

0%  
(0/5) 

       

TOTAL       

   Count [162] 41/162 40/162 34/162 22/162 13/162 12/162 

   Percentages 25.3% 24.7%  21% 13.6% 8% 7.4% 
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Question 3. Between now and 2050, do you expect average natural flows on the 
river (at Lee’s Ferry) to be:  
 Roughly the 

same as the past 
century (about 
15 MAF/year) 

Higher than 
the previous 
century 

Lower than the 
previous 
century 

Don’t know 

Region     

   Arizona 31.6% (18/57) 1.8% (1/57) 56.1% (32/57) 10.5% (6/57) 

   California 22.9% (8/35) 0% (0/35) 65.7% (23/35) 11.4% (4/35) 

   Nevada 32% (8/25) 0% (0/25) 64% (16/25) 4% (1/25) 

   Colorado 35.7% (10/28) 0% (0/28) 46.4% (13/28) 17.9% (5/28) 

   New Mexico 0% (0/6) 0% (0/6) 83.3% (5/6) 16.7% (1/6) 

   Utah 38.9% (7/18) 0% (0/18) 38.9% (7/18) 22.2% (4/18) 

   Wyoming 25% (2/8) 0% (0/8) 62.5% (5/8) 12.5% (1/8) 

   Other / Unknown 42.9% (3/7) 0% (0/7) 57.1% (4/7) 0% (0/7) 

Occupation / 
Affiliation 

    

   Water Manager /  
   Government 

27.7% (26/94) 1.1% (1/94) 60.6% (57/94) 10.6% (10/94) 

   Water Professional 35.1% (20/57) 0% (0/57) 50.9% (29/57) 14% (8/57) 

   Water User 15.4% (2/13) 0% (0/13) 53.8% (7/13) 30.8% (4/13) 

   Citizen / Other or  
   Unknown 

42.9% (6/14) 0% (0/14) 57.1% (8/14) 0% (0/14) 

   Nongovernmental  
   Organization 

33.3% (2/6) 0% (0/6) 66.7% (4/6) 0% (0/6) 

     

TOTAL     

   Count [184] 56/184 1/184 105/184 22/184 

   Percentages 30.4% 0.5% 57.1% 12% 
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Question 4. Based on your understanding of water use trends and projections, 
at what point in time do you expect total average water demands on the 
Colorado River to meet (or exceed) total average supplies (based on 10-year 
running averages)? 
 It has 

already 
happened 

By 2020 By 2050 Later than 
2050 

Don’t Know 

Region      

   Arizona 35.1% 
(20/57) 

26.3% 
(15/57) 

21.1% 
(12/57) 

10.5%  
(6/57) 

7%  
(4/57) 

   California 41.7% 
(15/36) 

38.9% 
(14/36) 

13.9% 
(5/36) 

2.8%  
(1/36) 

2.8%  
(1/36) 

   Nevada 60%  
(15/25) 

20%  
(5/25) 

16%  
(4/25) 

4%  
(1/25) 

0%  
(0/25) 

   Colorado 17.9%  
(5/28) 

17.9% 
(5/28) 

25%  
(7/28) 

14.3%  
(4/28) 

25%  
(7/28) 

   New Mexico 50%  
(3/6) 

16.7%  
(1/6) 

33.3%  
(2/6) 

0%  
(0/6) 

0%  
(0/6) 

   Utah 27.8%  
(5/18) 

11.1% 
(2/18) 

33.3% 
(6/18) 

22.2%  
(4/18) 

5.6%  
(1/18) 

   Wyoming 62.5%  
(5/8) 

0%  
(0/8) 

37.5%  
(3/8) 

0%  
(0/8) 

0%  
(0/8) 

   Other / Unknown 71.4%  
(5/7) 

28.6%  
(2/7) 

0%  
(0/7) 

0%  
(0/7) 

0%  
(0/7) 

Occupation / 
Affiliation 

     

   Water Manager /  
   Government 

36.2% 
(34/94) 

26.6% 
(25/94) 

23.4% 
(22/94) 

6.4%  
(6/94) 

7.4%  
(7/94) 

   Water Professional 36.8% 
(21/57) 

22.8% 
(13/57) 

19.3% 
(11/57) 

14%  
(8/57) 

7%  
(4/57) 

   Water User 42.9%  
(6/14) 

28.6% 
(4/14) 

14.3% 
(2/14) 

0%  
(0/14) 

14.3% 
(2/14) 

   Citizen / Other or  
   Unknown 

64.3%  
(9/14) 

14.3% 
(2/14) 

14.3% 
(2/14) 

7.1%  
(1/14) 

0%  
(0/14) 

   Nongovernmental  
   Organization 

50%  
(3/6) 

0%  
(0/6) 

33.3%  
(2/6) 

16.7%  
(1/6) 

0%  
(0/6) 

      

TOTAL      

   Count [185] 73/185 44/185 39/185 16/185 13/185 

   Percentages 39.5% 23.8% 21.1% 8.6% 7% 
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PERCEIVED NEED FOR INSTITUTIONAL REFORM (QUESTION 5) 

 

Question 5. In your opinion, will addressing current and future water availability 
concerns on the Colorado River require making changes to the Law of the River 
and related “institutional” arrangements? 
 No, the Law 

of the River 
is adequate 
as is 

Minor 
updates or 
revisions 
may be 
needed 

Significant 
changes to 
the Law of 
the River are 
necessary 

The Law of the 
River is 
inadequate 
and requires a 
fundamental 
restructuring 

Don’t 
Know 

Region      

   Arizona 17.5% 
(10/57) 

52.6% 
(30/57) 

12.3%  
(7/57) 

8.8%  
(5/57) 

8.8% 
(5/57) 

   California 27.8% 
(10/36) 

36.1% 
(13/36) 

16.7%  
(6/36) 

13.9%  
(5/36) 

5.6% 
(2/36) 

   Nevada 0% (0/25) 28% (7/25) 48% (12/25) 20% (5/25) 4% (1/25) 

   Colorado 32.1% 
(9/28) 

39.3% 
(11/28) 

21.4%  
(6/28) 

0%  
(0/28) 

7.1% 
(2/28) 

   New Mexico 16.7% (1/6) 16.7% (1/6) 66.7% (4/6) 0% (0/6) 0% (0/6) 

   Utah 22.2% 
(4/18) 

50% 
(9/18) 

11.1%  
(2/18) 

11.1%  
(2/18) 

5.6% 
(1/18) 

   Wyoming 50% (4/8) 50% (4/8) 0% (0/8) 0% (0/8) 0% (0/8) 

   Other / Unknown 50% (3/6) 33.3% (2/6) 0% (0/6) 16.6% (1/6) 0% (0/6) 

Occupation / 
Affiliation 

     

   Water Manager /  
   Government 

21.3% 
(20/94) 

50% 
(47/94) 

17%  
(16/94) 

8.5%  
(8/94) 

3.2% 
(3/94) 

   Water  
   Professional 

22.8% 
(13/57) 

36.8% 
(21/57) 

26.3% 
(15/57) 

7%  
(4/57) 

7%  
(4/57) 

   Water User 14.3% 
(2/14) 

21.4% 
(3/14) 

28.6% 
(4/14) 

21.4%  
(3/14) 

14.3% 
(2/14) 

   Citizen / Other or  
   Unknown 

15.4% 
(2/13) 

46.2% 
(6/13) 

7.7%  
(1/13) 

15.4%  
(2/13) 

15.4% 
(2/13) 

   Nongovernmental  
   Organization 

66.7%  
(4/6) 

0%  
(0/6) 

16.7%  
(1/6) 

16.7%  
(1/6) 

0%  
(0/6) 

      

TOTAL      

   Count [184] 41/184 77/184 37/184 18/184 11/184 

   Percentages 22.3% 41.8% 20.1% 9.8% 6% 
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Question 6:  As policy-makers search for solutions, what general categories of 
strategies should be the primary focus of research and experimentation?   
 
 OPTION:  Promote voluntary water reallocation across state lines (including 

between Upper and Lower Basin states) 

 
 High Priority Medium 

Priority 
Not a Priority No Opinion 

Region     

   Arizona 16.1% (9/56) 33.9% (19/56) 46.4% (26/56) 3.6% (2/56) 

   California 37.1% (13/35) 42.9% (15/35) 20% (7/35) 0% (0/35) 

   Nevada 52% (13/25) 32% (8/25) 16% (4/25) 0% (0/25) 

   Colorado 10.7% (3/28) 39.3% (11/28) 50% (14/28) 0% (0/28) 

   New Mexico 33.3% (2/6) 33.3% (2/6) 33.3% (2/6) 0% (0/6) 

   Utah 5.6% (1/18) 22.2% (4/18) 66.7% (12/18) 5.6% (1/18) 

   Wyoming 0% (0/8) 37.5% (3/8) 62.5% (5/8) 0% (0/8) 

   Other / Unknown 28.6% (2/7) 42.9% (3/7) 14.3% (1/7) 14.3% (1/7) 

Occupation / Affiliation     

   Water Manager /  
   Government 

18.3% (17/93) 33.3% (31/93) 47.3% (44/93) 1.1% (1/93) 

   Water Professional 28.1% (16/57) 40.4% (23/57) 28.1% (16/57) 3.5% (2/57) 

   Water User 35.7% (5/14) 35.7% (5/14) 21.4% (3/14) 7.1% (1/14) 

   Citizen / Other or  
   Unknown 

30.1% (4/13) 38.5% (5/13) 30.1% (4/13) 0% (0/13) 

   Nongovernmental  
   Organization 

16.7% (1/6) 16.7% (1/6) 66.7% (4/6) 0% (0/6) 

     

TOTAL     

   Count [183] 43/183 65/183 71/183 4/183 

   Percentages 23.5% 35.5% 38.8% 2.2% 
 

  



103 
 

Question 6:  As policy-makers search for solutions, what general categories of 
strategies should be the primary focus of research and experimentation?   
 
 OPTION:  Revisit key Law of the River terms to identify and resolve points 

of ambiguity and dispute 

 
 High Priority Medium 

Priority 
Not a Priority No Opinion 

Region     

   Arizona 16.1% (9/56) 35.7% (20/56) 44.6% (25/56) 3.6% (2/56) 

   California 16.7% (6/36) 36.1% (13/36) 36.1% (13/36) 11.1% (4/36) 

   Nevada 45.8% (11/24) 29.2% (7/24) 16.7% (4/24) 8.3% (2/24) 

   Colorado 21.4% (6/28) 35.7% (10/28) 35.7% (10/28) 7.1% (2/28) 

   New Mexico 50% (3/6) 16.7% (1/6) 33.3% (2/6) 0% (0/6) 

   Utah 22.2% (4/18) 38.9% (7/18) 38.9% (7/18) 0% (0/18) 

   Wyoming 25% (2/8) 12.5% (1/8) 50% (4/8) 12.5% (1/8) 

   Other / Unknown 0% (0/7) 28.6% (2/7) 57.1% (4/7) 14.3% (1/7) 

Occupation / Affiliation     

   Water Manager /  
   Government 

21.5% (20/93) 34.4% (32/93) 36.6% (34/93) 7.5% (7/93) 

   Water Professional 19.3% (11/57) 31.6% (18/57) 43.9% (25/57) 5.3% (3/57) 

   Water User 35.7% (5/14) 35.7% (5/14) 21.4% (3/14) 7.1% (1/14) 

   Citizen / Other or  
   Unknown 

23.1% (3/13) 38.5% (5/13) 30.8% (4/13) 7.7% (1/13) 

   Nongovernmental  
   Organization 

33.3% (2/6) 16.7% (1/6) 50% (3/6) 0% (0/6) 

     

TOTAL     

   Count [183] 41/183 61/183 69/183 12/183 

   Percentages 22.4% 33.3% 37.7% 6.6% 
 

  



104 
 

Question 6:  As policy-makers search for solutions, what general categories of 
strategies should be the primary focus of research and experimentation?   
 
 OPTION:  Importation of water from other basins (e.g., Great Lakes, 

Columbia, Mississippi) 

 
 High Priority Medium 

Priority 
Not a Priority No Opinion 

Region     

   Arizona 5.4% (3/56) 21.4% (12/56) 67.9% (38/56) 5.4 % (3/56) 

   California 19.4% (7/36) 27.8% (10/36) 47.2% (17/36) 5.6% (2/36) 

   Nevada 24% (6/25) 52% (13/25) 20% (5/25) 4% (1/25) 

   Colorado 7.1% (2/28) 17.9% (5/28) 75% (21/28) 0% (0/28) 

   New Mexico 16.7% (1/6) 33.3% (2/6) 50% (3/6) 0% (0/6) 

   Utah 22.2% (4/18) 27.8% (5/18) 44.4% (8/18) 5.6% (1/18) 

   Wyoming 12.5% (1/8) 50% (4/8) 37.5% (3/8) 0% (0/8) 

   Other / Unknown 0% (0/7) 42.9% (3/7) 57.1% (4/7) 0% (0/7) 

Occupation / Affiliation     

   Water Manager /  
   Government 

14.9% (14/94) 30.9% (29/94) 51.1% (48/94) 3.2% (3/94) 

   Water Professional 5.3% (3/57) 33.3% (19/57) 56.1% (32/57) 5.3% (3/57) 

   Water User 42.9% (6/14) 0% (0/14) 57.1% (8/14) 0% (0/14) 

   Citizen / Other or  
   Unknown 

0% (0/13) 38.5% (5/13) 53.9% (7/13) 7.7% (1/13) 

   Nongovernmental  
   Organization 

16.7% (1/6) 16.7% (1/6) 66.7% (4/6) 0% (0/6) 

     

TOTAL     

   Count [184] 24/184 54/184 99/184 7/184 

   Percentages 13% 29.3% 53.8% 3.8% 
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Question 6:  As policy-makers search for solutions, what general categories of 
strategies should be the primary focus of research and experimentation?   
 
 OPTION:  Establish a Colorado River basin organization to aid in regional 

decision-making 

 
 High Priority Medium 

Priority 
Not a Priority No Opinion 

Region     

   Arizona 7.1% (4/56) 21.4% (12/56) 64.3% (36/56) 7.1% (4/56) 

   California 19.4% (7/36) 30.6% (11/36) 47.2% (17/36) 2.8% (1/36) 

   Nevada 24% (6/25) 32% (8/25) 36% (9/25) 8% (2/25) 

   Colorado 10.7% (3/28) 25% (7/28) 60.7% (17/28) 3.6% (1/28) 

   New Mexico 33.3% (2/6) 50% (3/6) 16.7% (1/6) 0% (0/6) 

   Utah 11.1% (2/18) 16.7% (3/18) 72.2% (13/18) 0% (0/18) 

   Wyoming 0% (0/8) 0% (0/8) 100% (8/8) 0% (0/8) 

   Other / Unknown 16.6% (1/6) 0% (0/6) 50% (3/6) 33.3% (2/6) 

Occupation / Affiliation     

   Water Manager /  
   Government 

7.4% (7/94) 27.7% (26/94) 62.8% (59/94) 2.1% (2/94) 

   Water Professional 22.8% (13/57) 14% (8/57) 56.1% (32.57) 7% (4/57) 

   Water User 14.3% (2/14) 50% (7/14) 28.6% (4/14) 7.1% (1/14) 

   Citizen / Other or  
   Unknown 

16.7% (2/12) 16.7% (2/12) 41.7% (5/12) 25% (3/12) 

   Nongovernmental  
   Organization 

16.7% (1/6) 16.7% (1/6) 66.7% (4/6) 0% (0/6) 

     

TOTAL     

   Count [183] 25/183 44/183 104/183 10/183 

   Percentages 13.7% 24% 56.8% 5.5% 
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SOLUTION PREFERENCES, CONTINUED (QUESTION 7: WRITE-IN COMMENTS) 

Question 7. The preceding question featured a list of frequently mentioned 
strategies, however, many additional options are possible. In the box below, 
please describe any additional ideas or approaches that you think deserve more 
research or consideration. 
 

Below are the unedited write-in comments (from 71 respondents) generated by this question.  

The number preceding each response is the unique ID number randomly assigned by the survey 

software to each respondent.  It is impossible to correlate ID numbers with particular individuals 

or with the state or affiliation associated with the respondent.   

***************************************** 

 

1104:  Assessment of underground storage of surpluses to reduce/eliminate evaporational 

losses of surface reservorir storage.  

1108:  Need to develop a real-time water market based on the model implemented in the 

Murray-Darling system in Australia. Unfortunately, the Law of the River and the personalities 

involved are resistant to change. It is likely to take a major water crisis to enable the major re-

structuring that is clearly necessary.  

1109:  Continue and expand upon climate variability research and down-scaling the regional 

models to the Colorado River Basin. Snowpack and streamflow runoff 

pattens/timing/relationships with regards to the climate variability. Create an on-line "library" 

and inventory of all past studies, research and related information that would be accessable to 

the public. Don't ignor basic data collection efforts - precip, weather, snowpack, streamflows, 

diversions, storage, etc.  

1111:  improved data collection and monitoring recharge and diversion of High flows in 

adjoining basins to avoid loss of valuable resources refinement of global climate models to be 

more regioanl in scope and accuracy  

1115:  The sky is not falling, development of the river is just occurring as anticipated when the 

compact was created. That means moving forward everyone will have to adjust to living within 

their allocation and accept that there will be more scrutiny and need to refine measurement 

and management to maximize use of the resource.  
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1117:  Create a watershed framework wher conservation and water development strategies 

can be approached between states and regions of the upper and lower basins. Our governance 

model has worked to allow for flexibility in managing these reservoirs. Use the existing 

governance model and "law of the river" to increase this flexiblity Provide a more 

comprehensive process for tribal and environmental issues to be heard without jumping first to 

a litigation straegy - the states have already done this.  

1118:  Less emphasis on bugs and bunnies and more emphasis on human beings! 

1120:  There needs to be a far better effort to 1) reduce demand, 2) price water sensibly and 3) 

allocate water for the environment. Existing pricing is a subsidy for agriculture and provides no 

incentive for conservation. The era of big dams and augmentation is over. Existing management 

strategies are stuck in the mid-20th century.  

1121: Exchanges between basins and between states Recharge possibilities in lower basin 

states for future use More research in the reuse of waste water More research in lower water 

use crops More research in use of saline water  

1123:  Reduce or stabilize demand - reduce population size  

1125:  The issue of return flow credits at the lower end of the system needs to be explored 

further from an operational not from a legal perspective. While the process works from a 'law 

of the river' and accounting view it would be more productive to recycle a portion of this water 

and reduce the releases from Lake Mead. - The purpose of the Yuma Desalting Plant needs to 

be aligned to current needs and not the late 1960's. It makes little sense to clean groundwater 

to the level of bottled water make it dirty again and throw it into the Colorado River. 

Meanwhile at every corner in Yuma, El Centro, Calexico and San Louis you pay $0.25 for a gallon 

of salt free water. This groundwater can be desalted to the levels of Colorado River water and 

applied to farms. This would also allow the so called negative term 'brine stream' to become a 

source of water for creating habitat.  

1126:  Open discussions with Republic of Mexico on the 1944 Treaty to lower Mexico's annual 

allotment.Promote the increased funding for Colorado River Salinity Control Board. Allow lower 

Basin States more access to storage behind Hoover Dam. Revisit allocations given to Indian 

Tribes.  

1127:  Expand programs like Drop 2, that will capture unused alloactions of water before they 

are lost.  

1128:  Reduction of salinity introduced into the river from communities.  
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1129:  Strengthen property rights in water and allow greater transferability. Tamarisk removal 

but not weather augmentation.  

1131:  Encourage continued voluntary agreements amongst water users and states that address 

needs.  

1132:  Potential research concepts: Improved basin-level models regarding precip changes that 

might be expected with broader climate change. (Computer models seem to be effective for 

temperature predictions but are apparently inadequate for precip changes.) Evaluate the 

potential costs/benefits of outreach efforts that would inform the public about Colo Riv 

shortages and the importance of actions by water providers dependent on Colorado River 

flows. Perform a more refined evaluation of Upper Basin States' long-term demands to better 

inform decisions being made now by the Lower Basin States. Perform indpendent evaluation of 

conservation potential in Mexico presupposing the existence of US-MX arrangements that 

could institutionalize binational water transfers, leases and storage of Colo Riv waters.  

1135:  Adjust future allocations on a real-time basis according to the data that is being added ( 

and will be added) to the the historical record and not just the historical data available at the 

time the compact was developed.  

1137:  Tweaking the law of the River to allow non-conserved water to be sold rather than 

simply flowing to the next priority would save water and costs. There is a disincentive to 

conserve water unless conservation can be shown to allow a transfer. One wastes water to 

reach their allotment to force the need for conservation and to force the sale/transfer. At least 

some type of partnership (where you have willing partners) to avoid the need for conservation 

to avoid the waste and cost should be allowed - this would be a happy medium. The net result 

in conservation would be the same or greater as the money generated would go toward 

improving the system from a capital, operation and conservation standpoint as there would 

then be a desire to sell more water. This would be a more market driven model. The value of 

the water would further drive more sales resulting in additional revenue and the desire to 

implement more conservation due to the value of the water. To avoid selling water that has a 

current economic use this could be restricted to average unused entitlement plus some 

additional amount. The money derived from unused entitlement would result in further 

conservation which would result in more unused entitlement. Allowing a certain amount above 

the unused entitlement (assuming some history of use is desired) would allow additional sales 

to occur until sufficient additional history is developed to show a reduction in use and thus 

additional unused entitlement available for sale. The water discharging into the Salton Sea 

could be used as a substantial resource mitigating many of the current and near term water 

resource problems. This could be done while addressing the diverse concerned parties (water 

agencies, irrigation districts, cities, states, environmental groups, etc.) but a huge coordinated 



109 
 

effort would be required from a great leader to show this group a vision and to build consensus. 

The sea cannot be saved feasibly as is but it could be addressed and used as a water resource 

(upwards of 500,000 acre-feet per year - even after full QSA implementation) while maintaining 

a variety of lakes (fresh, saline and brine - albeit probably 1/4 the surface area of the current 

lake. The cost of this endeavor would be much lower than other options as the salinity of the 

water reaching (on average) is between 2500 and 3000 ppm.  

1138:  A Colorado River Basin Organization is in place - its called the Seven Basin States. Where 

in the west have canals not been lined? What are the consequences of lining those few 

remaining miles - loss of groundwater recharge? Loss of critical habitat? There are many other 

"advanced irrigation systems" besides drip, which is not suitable for all soils, crops and WQ 

issues. Power is a critical part of the Colorado River question. Conservation/reallocation/etc can 

and will affect power production. Power must not be left out f the discussions. Endangered fish 

species below lake Powell have recovered. It is not necessary to flatten the river below Powell 

for their benefit. Lake Powell should be operated to benefit water and power users as well as 

for species and recreational protection. Look for solutions that benefit all users (water, power, 

recreation, environment), not just one or two.  

1142:  The list of potential strategies listed above covers the major/feasible options. 

1143:  The Mississippi River flow is 440MAF/year vs the Colorado's 14-15MAF Get Transportatin 

and flood agencies to agree to export excesses and a resonable base suppply from MR to the 

Colorado River Basin.. 1% of the MR is the magic number of 4.4MAF that California now uses.... 

why note 2% and solve many needs at once... States between Colorando and the Mississippi 

should cooperate for their own best interest..... water the desert vs flooding New Orleans..  

1144:  More can be done with the Republic of Mexico to define and craft mechanisms where 

both enhanced conservation and shortage sharing sit side by side with stability in supplies and 

quality of supplies. These strategies might align with approaches taken in the Basin States but 

are complicated by international arrangements and relationships.  

1146:  Since demands on the Colorado River are linked to available supplies locally (The less 

available locally, the greater the demand on the river), the conservation and efficient use of 

local supplies not directly linked to the river need to be addressed. The benefit/cost of the 

continued use of Colorado River water for low-margin agricultural crops needs to be addressed 

including third party impacts. Example: Colorado River water is used to grow alfalfa while urban 

agencies spend $1500/AF to desalt water. Makes no sense, but this is linked to the "Law of the 

River" and, in California's case, the seven-party agreement.  

1147:  No-growth incentives  
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1150:  Place emphasais on flexibility as to flows and storage so that maximum use can be 

accomplished for all parties in perpetuity. Keep working to refine the accomplishments to date. 

Build trust amongst the interested parties.  

1151:  Although I disfavor revisiting the Law of the River, I'm pretty certain that the issue of 

Lower Basin tributary flows and how they affect the Mexican Treaty obligation will be litigated. 

But to engage in contention will not advance the sharing of scarce water resources, and will 

lose valuable time and money in pursuing real-world solutions to drought.  

1152:  Resolving unquantified Tribal water rights.  

1154:  Terminate all proposals for water withdrawal projects immediately. Surplus water does 

not exist. Initiate a basin-wide Programmatic EIS with priority to recover the endangered fish, 

which will solve issues related to water quantity and quality. Transfer surface storage to 

depleted confined aquifers, with 15% reserved for severe and persistent drought emergencies. 

Transfer compact point from Lee's Ferry to Hoover Dam. Study the decommissioning of Glen 

Canyon Dam to reverse impairment in Grand Canyon National Park, and increase the range of 

critical habitat and restore its connectivity to the tributaries. Move buildings out of the 

floodplain. Answer the sediment problem in reservoirs and create a funding mechanism to 

mitigate. Reform agriculture and WAPA. Mitigate the dust problem. Basin-wide ban of oil and 

gas, in-situ oil shale development, and all mining of uranium, tar sands and oil shale.  

1155:  Quantify over-use in the Lower Basin and focus on finding ways to stop that over-use.  

1162:  On a long term basis, 300-1,000 years, we do not really know what is the average annual 

flow of of the Colorado River. An objective re-calculation of this figure is critical to any future 

decision-making.  

1164:  Future power plant development should be located near one of the large lakes (Flaming 

Gorge, Powel, Mead) to avoid water lost to evaporative cooling. Cooling water could be 

returned to the lake or below the dam with a slight increase of temperature.  

1166:  Water augmentation on a large scale by whatever means will be very expensive. 

Conservation has a limit, but I do not think we are even close to that at this point. Managed 

population growth is a key to the West's water issues.  

1169:  For the State of Nevada. I think that serious consideration should be given to the idea of 

the State of Nevada agreeing to accept the Yucca Mountain Nuclear Waste Disposal site in 

exchange for the Federal Government agreeing to significantly increase the amount of Colorado 

River water available to the State of Nevada. This would be accomplished by building and 

operating desalination plants either in Mexico, or California to satisfy a portion if not all of their 
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Colorado River allocation rights utilizing desalted ocean water. A portion of those water rights 

would then be transferred to the State of Nevada. Consideration should be given to using 

Nuclear power from newly constructed nuclear plants to provide the energy necessary to 

operate the desalination plants. Perhaps this idea could be put before the voters in the State of 

Nevada for their approval. An expansion of this idea could be used to solve much of the two 

basin's water problems. The water presently allocated to Mexico and the State of California 

could go a long way towards solving the problems of the rest of the States in the Compact.  

1170:  The Colorado River is tapped out at current population and demand. There is a need to 

develop other in state water resources in addition to Colorado River water resources to support 

future population growth. Swapping state allocations and developing coastal desalination may 

be worth investigating.  

1172:  Study water supply and demand in the Basin without the traditonal political interference 

to protect the myhical 7.5 million acre-feet of "available" water supply in the Upper Basin. That 

includes studying the impacts of climate change not only to look at projected changes in the 

natural flow of the River but to include how diminished snow pack will actually impact demand 

in the Upper Basin based upon the current infrastructure in the Upper Basin. Refine research 

into the Law of the River regarding the actual current legal obligations for equalization, not 

inludging the current 2007 Managment Guidelines.  

1179:  Control population growth and build cities over aquafers. Limit growth to how much acre 

feet of water there is.  

1185:  We can't forget about infrastructure, conservation alone is not the answer to all our 

water supply needs/problems. Please make this point if nothing else. Most of the other ideas 

make sense, but no matter how we manage them we still, at the end of the day, have to have 

somewhere to put the water for our use. Those who think that by tinkering - or tampering with- 

the Law of the River will solve our water problems are kidding themselves. It has provided a 

workable framework for almost a century...modifications OK, major overhaul - NO  

1186:  1. Reduce water consumption in the Lower Basin through making ongoing outside 

landscape water conservation activities the "baseline" for water use in Lower Basin areas. 2. 

Current desalination breakthroughs need to be factored into the discussion and dialogue about 

desalination as a source of water. For example, a) Saltworks Technologies is positioned to 

commercialize a breakthrough desalination technology during a time of increasing freshwater 

scarcity, rising energy prices, and mounting concerns over carbon impacts. Saltworks' patent 

pending technology employs an innovative Thermo-Ionic™ energy conversion system that uses 

up to 80 per cent less electrical/mechanical energy relative to leading desalination 

technologies. The energy reduction is achieved by harnessing low temperature heat and 



112 
 

atmospheric dryness to overcome the desalination energy barrier. Saltwater is evaporated to 

produce a concentrated solution. This solution, which has concentration gradient energy, is fed 

into Saltworks' proprietary desalting device to desalinate either seawater or brackish water. 

Some electrical energy is used to circulate fluids at a low pressure, yet the bulk of the energy 

input is obtained through the evaporation of saltwater. Applications for Saltworks' technology 

include producing drinking water for communities and municipalities, irrigation water for 

agriculture, and process water for industry. It is especially well-suited for situations with low 

temperature thermal energy (30-40 degrees Celsius) such as simple solar thermal or waste 

heat. Performance of this novel process improves in arid regions, which happen to be the very 

regions that require freshwater. The technology also requires less pre-treatment and chemicals 

than traditional processes. The technology has been proof-tested by the National Research 

Council of Canada and BC Hydro's Powertech Labs. An outfitted 1,000 litre a-day seawater pilot 

plant complete with chemical free pre-treatment will soon be fully operational at a harbour 

location in Vancouver, British Columbia. b) High costs, in money and energy, limit the 

usefulness of desalination as a way to provide drinkable water in disaster areas. However, a 

new method could lead to portable desalination devices simple enough to run off solar power 

or a battery, but powerful enough to supply a family, or even a small village, with clean water. 

Additionally, the new desalination device also cleanses water of biological contaminants. 

Developed by scientists at MIT, the desalination device is about the size of a postage stamp, 

and can be fit together into larger daisy chains. An eight-inch-wide array of the desalination 

chips can produce four gallons of clean water every hour, while only using as much electricity as 

a light bulb. Plus, when tested with water mixed with plastic bits, human blood, and 

miscellaneous proteins in addition to salt, the unit pumped out 99-percent-pure water. The 

desalination chips separate water from contaminants by repelling the foreign particles 

electrically. Since this method does not use filter, the system can operate without high 

pressures. Simply pour the contaminated or sea water in the top, and wait for the pure water 

to come out of the bottom. According to the developers, it will take about two years to develop 

a commercial product containing 10,000 desalination chips. Whether this technique can expand 

beyond portable low-energy systems, and into the sort of large-scale desalination that provides 

many Middle Eastern countries with potable water, remains to be seen. 3. Ocean Thermal 

Energy Conversion (OTEC) should be investigated as a means of providing additional water 

supplies. The key to Craven's cool world is converting the ocean's thermal energy. The first 

step: Sink a pipe at least 3,000 feet deep and start pumping up seawater. The end result: an 

environmentally sustainable, virtually inexhaustible supply of electricity, freshwater for drinking 

and irrigation, even air-conditioning. Here's how it works: Refrigeration: Cold seawater 

circulates through a closed loop of pipes that replace the coolant and compressor found in 

conventional air-conditioning units. Irrigation: Pipes carrying cold water run beneath fields of 

crops, sweating freshwater to irrigate plants and chilling their roots, promoting faster crop 
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1280:  Storage of summer flood flows within urban areas or off mainstem Increased use of 

groundwater storage  

1284:  1. Education of citizens on the scarcity of clean water and weather changes that affect 

the availability of water for domestic, industrial and farming uses. There is too much waste. 2. 

Settle water rights issues with Tribal Nations and promote collaboration, not fighting for who 

has the upper hand but rather, what is good for all citizens. With the Navajo Nation, the Indian 

Irrigation Project funding should be provided for all the structural improvements promised 

years before. 3. United States Government putting money with laws and policies to address 

water scarcity due to climate changes, improvement of farming irrigation techniques for all 

farmers--small and corporate, and support sustainable economy in all states. The dependence 

for numerous products from other countries could hurt our nation. 4. Give tax breaks for 

households and businesses implementing water conservation practices  

1286:  Increase desalinization of ocean waters, reduce/eliminate lawn watering, eliminate 

potable water use for landscape irrigation, increase underground storage options vs. surface 

storage to reduce evaporative losses, reduce high water consuming electrical generating 

facilities in favor of photovoltaics, and, no joke, consider taking steps to increase the number of 

beavers in upper watersheds to slow water movement and provide (relatively) free water 

storage in lieu of large storage reservoirs.  

1288:  Interstate transfers, voluntary agricultural fallowing and rotational cropping programs 

such as the Palo Verde program, transfers between Mexico and US entities, close consideration 

and possibly restriction or recycling of product water used in energy development projects. 

 

 

 

 

 

 


