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Premises:

The latest report of the Intergovernmental Panel on Climate Change declares forthrightly what environmental planners have assumed for some time: anthropogenic climate change is already manifest in global weather and precipitation patterns.
  For the Western United States the Panel reported that, “Warming in western mountains is projected to cause decreased snow pack, more winter flooding, and reduced summer flows, exacerbating competition for over-allocated water resources.”  The trends caused by climate change are likely irreversible within even long range planning horizons, and even if greenhouse gas emissions could be capped at current levels—which the principal emitting nations are nowhere near to doing—the effects will be pronounced, difficult to predict, and beyond the ability of ecosystems to timely adapt.  
This does not mean that efforts to reduce, offset or sequester carbon emissions are futile—indeed, they must be redoubled.  But at the same time, attention now must be paid to coping strategies that can buffer the effects on living systems.  Adaptation has been too long neglected by agencies, foundations and activists because all parties lack practical and effective options. Given that vacuum, many fall back on a reductionist “demand side management.” But this project goes further. It supplements existing strategies with new, technically sophisticated approaches that address the environmental water supply side of the equation. 

Warming is making hydrologic events significantly more extreme: the dry periods will be drier and longer; and likewise the wet periods will be wetter and longer. Since 1950, spring runoff occurs 1-4 weeks earlier throughout the West. Average total reservoir storage in the Colorado River Basin is expected to keep falling 40%, from 51 billion cubic meters 1950-1999 to 27 billion cubic meters 2010-2039. Droughts reduce power production just as they reduce water supply.  The prospect of larger runoff events requires that reservoirs be operated more conservatively to prevent catastrophic flooding.  Less storage means reduced power and water supplies.

NHI believes that there are large opportunities to re-manage freshwater systems to create resilience to the effects of climate change, and to persuade water and power supply agencies that it is in their longer-term interest to shoulder all or some of the costs.  Some of these agencies are beginning to formulate plans to adapt to climate change as they realize that it will radically affect the reliability of their systems and that they cannot await the development of better predictive models to realize the risk and take action.  The conventional approach to build additional surface storage reservoirs has already gathered considerable momentum
, but many water professionals are coming to understand that they are no longer very viable financially, environmentally or politically and, in any event, require a long time to build and bring into operation.  It is NHI’s belief that many water systems actually already have a lot of additional storage space, which can be utilized to cope with climate change quickly, cheaply and in a way that actually restores rather than impairs their ecosystems and environmental services.  This storage space can be found underground, in aquifers, and above ground, in floodplains.  In California, NHI has pioneered techniques to link groundwater banks with reservoirs to improve water supply, flood management, and river flows synergistically.  We are now integrating the largest Federal reservoir at Lake Shasta, the largest State reservoir at Lake Oroville, and the groundwater system underlying both through conjunctive management.
The other potential storage modality—floodplain depressions, wetlands and bypasses--has not yet been widely explored.  It works this way:  During excess flow conditions some water would be released in a controlled way from dams to, in effect, move some fraction of the flood storage reserve from the reservoir to the floodplain.  That allows the reservoir to be operated at higher storage levels, which increases both water supply and hydropower production, reduces flood risks, reintroduces environmental flows patterns into the downstream channel, and reconnects the river to the landscape in ways that greatly improve its environmental productivity.   The multi-purpose Yolo Bypass floodway is an outstanding example.  Periodically receiving winter flows from the Sacramento River, Cache Creek, the Knight’s Landing Ridge Cut, Willow Slough and Putah Creek, it helps to avert flooding in the populated areas of Sacramento and Yolo counties.  Additionally, it serves during the rainy season as a wetland providing valuable waterfowl habitat, and during the summer it is put to the agricultural purpose of rice production.  This is possible if the floodplain is sufficiently undeveloped to accommodate periodic higher flows, or if current land uses can be modified to accommodate them.  That will require levee setbacks, use of flood bypasses, flood easement arrangements, and buyouts of low value structures or farmlands. 

We believe that together, these two types of water management have the potential to meet much if not all of the new storage capacity required to cope with global warning, while at the same time restore natural functions in developed river systems on a scale never before contemplated.  

The Pressures to Develop Adaptive Strategies in the American West
Many water and hydropower agencies, increasingly driven by concern about the impacts of global warming, have more open minds than they ever have about such innovative solutions. 

The same hydro-geographic conditions impacted by climate change in California’s Sierra Nevada are also prevalent in the Cascades, Wasach, and Rocky Mountains. Western streams are as unique as snowflakes. But climate change alters them in similar ways. 

· As Washington loses half its snowpack by 2040, Seattle’s water storage keeps shrinking 6 percent, or 5,000 acre feet, each decade, reducing yield by 24 million gallons per day. 

· In Oregon, the sun evaporates the Deschutes River basin reservoirs, making managers seek new, diversified and integrated options. 

· New Mexico will lose half its mountain snowpack, a quarter of its farmland, and many aquatic species; to mitigate these impacts of climate change it hopes to integrate adaptive water management strategies. 

· Arizona’s Salt River Project asked NHI to help reconcile competing water rights, new demands, and increasingly reduced storage. 

· Colorado’s utility, Denver Water, sought help “to attack both sides of the supply-demand equation when faced with more variable water supply due to global warming.” 
· In Montana and Utah the Bureau of Reclamation cautioned that its intermountain reservoirs would demand changes in operations that would please few: lowering storage to absorb winter floods, despite reduced storage due to long droughts. 

· Facing climate-driven scarcity, Idaho lawmakers must decide how to reconcile dam reservoir operations, the aquifers that feed and depend on them, and conflicts over the most productive economic use of water resources in the state.

· In the preface to a recent report, Southern Nevada Water Authority’s General Manager warned: “Even seemingly ‘permanent’ water resources are susceptible to climatic variability. In this age of scarce water supplies, the prospect of climate change should serve as a catalyst for paradigm shifts in the way we manage water. To cope with these changes effectively, water utilities will need to act quickly to develop diverse and flexible water resource portfolios that will allow them to reduce demands and adapt their supplies to changing climatic and hydrological conditions.
The West knows it must adapt quickly. But the water and power supply agencies with have to be persuaded of the promise of the NHI approach with rigorous, persuasive analysis.  NHI has a long history of collaboration with such agencies and government institutions, including the Department of Water Resources, the U.S. Bureau of Reclamation, Glenn Colusa Irrigation District, and the Northern California Water Associations. Based on our successful experience, NHI can help water management professionals prepare and implement a climate adaptation plan that will protect their systems while advancing broad-scale ecological restoration of the water systems that they have already developed. 
WORKPLAN:
NHI’s proposal is not a paper study.  In this project, we will apply a set of criteria to select the best setting in which to conduct collaborative technical feasibility reviews and demonstrations in concert with water supply and power supply agencies in the American West that are looking for adaptive strategies in the face of global climate change.  The objective is both to build resilience into these systems, but also to demonstrate tools and techniques for broader application west-wide and world-wide.

Stage One:  Select the Sites for Detailed Examination:  This will be done through a series of consultations with promising water and power supply agencies, using the following criteria:

· River systems with multiple purpose reservoirs that are operated for power or water supply and flood control.

· If an irrigation project, one that includes a groundwater system that can be utilized to augment storage (i.e. an irrigation project that overlies or is proximate to an area that has historically also used groundwater)

· If a hydropower dam, one that is facing imminent FERC relicensing 

· Where there is a re-habitable flood plain, or a relatively undeveloped floodplain facing imminent development pressures, downstream of the dam

· That are operated by private or public water supply and/or power agencies that are willing to collaborate
There are several rivers, dams and water supply or power systems – including all eleven terminal reservoirs in the Central Valley System, and the Salt River Project in Arizona that fit these criteria.  The goal is to select 3-4 study sites that meet the criteria, representing a range of hydrologic conditions and water and power supply and demand situations in Central California and the Colorado Plateau.  In initial interviews, we have already received promising feedback from water managers in California, Arizona, and Colorado “to attack both sides of the supply-demand equation when faced with more variable water supply due to global warming.”
Stage Two:  Technical Feasibility Investigation.  In this task, we will develop an aquatic ecosystems restoration concept that can be incorporated into the emerging water or power augmentation plans of the collaborating agency.  We will develop (or utilize an existing) water systems operations model (or suite of models) to develop and evaluate the restoration concept and estimate its economic costs and benefits.  Because of the water and power supply benefits of these concepts, we expect the environmental enhancements to actually produce a net positive economic benefit.  That is one of the big selling points of these management innovations.  The feasibility investigation will have three aspects: technical (hydrologic and engineering), economic, and legal/institutional analysis.

Stage Three: Implementation Strategy:  The project will continue through the implementation of the concept.  NHI will work with the water or power supply collaborators to facilitate the implementation by pressing its inherent advantages: (1) expedited pathway through the environmental assessment and permitting process, (2) access to public financing, (3) incorporation of the costs of climate change adaptations in the rate base (if a regulated utility),  or in the appropriation process (if a public agency).

More specifically, NHI will champion and advance these climate adaptation and environmental restoration strategies—both the particular collaborations and the general policies--opportunistically in a variety of regulatory and planning processes.   For instance:

· FERC Hydropower Relicensing Process:  FERC and license applicants should consider operating dams to improve power reliability as the hydrology of these systems changes with climate.  NHI will advocate reforms that require hydropower facilities to undertake or finance flood-accommodation actions in the downstream floodplain that will allow the hydropower facility to release more naturalized flows.  This is a major paradigm shift, since FERC has conventionally not required mitigation measures that reconnect the channel below a project to the surrounding floodplain. If the floodplain is undeveloped, actions may involve purchasing easements from riparian landowners.  If the floodplain is substantially developed, it may involve buying out and relocating structures or farmlands cultivating permanent crops.  Any interventions would be collaborative, not adversarial. 

· Rate Reform:  States subject private power and water utilities to rate regulation, where these utilities recover the capital and operational costs of utility service from their ratepayers.  Such recovery of the costs of investing in natural supply augmentation – by treating the floodplains and aquifers as an expanded reservoir for more reliable and efficient water and energy supplies – would constitute a powerful economic incentive to undertake these climate adaption and environmental restoration initiatives. Also, the adaptive and restorative re-operation of dams that we contemplate will move some power production from low inflow periods to high inflow periods. To implement these principles, NHI will selectively and strategically intervene in rate proceedings on behalf of the water or power company to advocate this rate reform.

· Revenue Bonding Mechanisms:  It may be possible to go even further with these innovations.  Because these climate adaptation and environmental restoration initiatives will generate incremental revenues for the purveyors, it is possible to devise revenue bonding mechanisms that will allow these entities to finance the system improvements, in many cases with tax-free bonds.  The barrier is just that the bond underwriters are not yet familiar with this type of enterprise, because it has not yet been presented to them in a convincing way.  Again, through the types of collaborations contemplated, NHI can take the lead in promoting this type of innovative financing technique for these initiatives.  This is a quintessential example of the potential for “payment for environmental services”.  It works this way:  Power companies can earn more money by utilizing flood plain storage in lieu of reservoir storage to meet their flood management responsibilities.  This allows them to maintain higher storage levels in the reservoir, creating higher hydraulic head, and thereby generating more power.  Similarly, utilizing aquifer storage will allow water supply agencies to both increase water supply yield and reliability.  The marginal economic value of these benefits is very high, and will become ever more valuable as climate change occurs.  Again, facilitating financing mechanisms will substantially advance the implementation of these management innovations.

· Flood Management Policy Reform:  However, to implement these concepts will require fundamental changes in flood management policies.  Reservoir operations for flood control are dictated by the U.S. Army Corps of Engineers for all of the reservoir types discussed in this paper. The Corps is amenable to studying new flood operation concepts, but its budget is constrained.  These regulations are conformed to floodplain mapping conducted by the Federal Emergency Management Agency.  The idea of utilizing the floodplain to simultaneously reduce flood risks, buffer the effects of climate change, and restore river-floodplain ecological functions is novel and not yet part of the regulatory calculus of these agencies.  Moreover, floodplain land use planning and regulation is carried out by units of local government in the American West.  Again, these agencies need to be educated regarding these novel management techniques.  These reforms will be best accomplished within the context of specific water and power supply augmentation plans, promoted in a collaborative between the water and power agencies and NHI 

ESTIMATED BUDGET & TIMELINE:
This is an ambitious project, designed to demonstrate and then propagate innovative water and power management techniques that can be applied throughout the west, the United States generally, and globally.  We estimate that it will take at least four years to bring these projects to the implementation phase at a cost of $300,000 per year, for a total project budget of $1.2 million.
� Working Group II Contribution to the Intergovernmental Panel on Climate Change Fourth Assessment Report, Summary for Policymakers, April 6, 2007 at p. 12.


�  In January 2007 Governor Schwarzenegger proposed a $4.5 billion bond to build a comprehensive system for the storage and conveyance of water throughout the state (California). See: � HYPERLINK "http://gov.ca.gov/index.php?/press-release/5083/" ��http://gov.ca.gov/index.php?/press-release/5083/� 
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