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Moving Toward Climate-Responsive Water Management – Short Summaries
John Wiener, J.D., Ph.D.  <John.Wiener@Colorado.edu> (tel. 303-492-6746)

BACKGROUND ON PROJECTS:  The inquiry began with looking into actual as well as potential uses of weather and climate information in water management.  Working with an excellent team led by Dr. Charles Howe,  in three states and with some Tribes, we looked into timing of decisions so that forecasts can be as useful as possible, and  discovered a large set of requests for information, which we passed back to NOAA planners.  Along with a large range of potential applications of weather and climate information, in which a forecast could help inform a decision, we also learned of some frustrations in Colorado.  Here, we focused on small-scale water management, working down the organizational hierarchy from the big federal agencies through the state to ditch companies and individuals in agriculture-related businesses.  One problem was the inability to quickly and cheaply transfer the use of water.  We heard many perspectives on the idea of "water banks", and dug into the academic literature.  We also heard a lot about what people feared could go wrong.  We observed the Arkansas River Basin Water Bank Pilot Project, to understand what went right and what went wrong, and what might help (such as enlisting Dr. Jeff Tranel to devise a Water Lease Rate Calculator).  That led to observation and commentary for the Statewide Water Supply Initiative, and  the Interbasin Compact and Basin Roundtable Process.  Basically, we moved from "how can climate information be used?" to "what are the obstacles to those uses?"  The Drought centered on 2002 and water events such as the leasing activity, establishment of the Lower Arkansas Valley Water Conservancy District, and the new water laws have certainly changed the landscape! 

In the later project, Dr. David Yates and I are asking, "What if we get new forms of water management?"  The Statewide Water Supply Initiative Phase 2 discussed the new forms of water transfers described here, and showed a great deal of serious concern for reconsidering management, as has the South Platte Task Force in 2007.  So, we are pleased to informally report that so far we have been able to follow-up on some of the fears and concerns over water leasing that we learned about between 1999 and 2002, and we think some can be "checked off" as problems that are manageable.  Some are problems which are far less adverse for the local farming and economy under the new forms than the traditional "buy and dry" water sales.  And some are just hard to judge – in particular, there are problems for all of us in the lack of information about cumulative impacts.  Work at present concerns review of literature and interviewing on the effects of moving water from environments that are "hybrids" of "natural" and human-influenced situations.  It would help every known interest (except maybe some lawyers) to avoid cumulative impact problems such as water quality total maximum daily load limits, or endangered species problems.  These seem to range from the expensive, messy, and inequitably injurious, to worse.  We'd like to avoid those "train-wrecks".  Other remaining areas of concern include how to design best rotations for leasing, interruptible supply and fallowing programs, or sale/partnership deals that accomplish the same goals; revegetation or best management of formerly-irrigated lands; local government interests and relationships of land use and water planning; and ditch company and multi-company self-organization for water transfers.

The next project will use modeling of agricultural water supply as the basis for thinking harder about what kinds of contracts look good, and how to use collaborative processes to meet many interests, avoid problems, and allow greater participation in support of conditions that people want.  

So, we are working toward climate-responsive management: water arrangements that maintain productivity and capacity, and can sustain resources, resource users, and the ability to adapt to what look like exciting times that have already begun.  The various written comments and materials from John Wiener are not the opinion of NOAA, NCAR, or the University of Colorado.  Please inquire if you wish further information from these projects.  

For review of other water banking and non-sale water transfer programs, the most comprehensive source, though somewhat dated now, is Clifford, P., C. Landry, and A. Larsen-Hayden, 2004, Analysis of Water Banks in the Western States.  Washington State Department of Ecology, and WestWater Research; available from <http://www.ecy.wa.gov/biblio/0411011> or Dept. of Ecology, Water Resources Program, Olympia, WA 98504-7600.  So far, no source has been found which addresses the limits of what can be done within a sale.  For instance, time-shares are common in real estate, with permanent division of rights to use of an asset, and such things are common in assignment of rights to revenues and investment deals.  Has such a thing been done with water?  Are there any sources or issues affecting creative forms of deals?  Some kind of sale may be needed to meet demands for permanence, but why can't it meet the other goals as well?
THREE ADDITIONAL FORMS OF WATER TRANSFER 

Three forms of transfer appear to meet known needs, with the existing agricultural loans authority and the existing substitute water supply program authority (and maybe a few plain old sales too.).  Are any purposes not met? These are alternatives to "buy-and-dry" for many purposes.  Discovering value "in-basin" may support better prices "out-of-basin."  Please also see the Suggested Principles page.   It is becoming clear that once the desired outcomes are known, we can find a way to get there.

1.  LONG-TERM ROTATIONAL CROP MANAGEMENT OR SIMILAR:  Features: long-term contracts or sales; should follow principles elsewhere described.  Transferor organization allocates "fallow" internally, water not used for irrigation is transferred.  The water rights are obligated to the transfer however the contract specifies.  No other rights or property need be constrained except that what is sold is sold (e.g. use of some part of water right as specified.)

Expected Use:  Base-load water supply for M&I, perhaps high-capital agricultural use.  

Financing: Up-front infrastructural investments in conveyance; could be shared among cooperating users; spreads annual water payments for good match of costs and benefits for users; avoids use of municipal bonding capacity for water acquisition, though bonding should be considered for infrastructural investments, to match costs and benefits over time (pay-off in large measure by tap fees for new supply).  Avoids revegetation requirements.

Transferors would likely receive initial infrastructural improvements (e.g. Highline-Aurora-Co. Springs lease) and subsequently annual payments for water, fallowing expenses, etc.  Parties should negotiate all details of payment.  Ditch and Reservoir companies are parties as well as their shareholders.  Asset value retained by irrigators; facilities, capacity, socio-economics more stable, less adverse than "Buy-And-Dry".  Because impacts dramatically reduced, mitigation minimized.

Authority: May have been possible; now have C.R.S. 37-92-103, -305.   Should include water court process since long-term arrangements are involved  (decades).  Standards for acceptability of prior determinations of transferable fraction are needed.  Adoption of suggested principles as refined, by rulemaking.

2.  LONG-TERM INTERRUPTIBLE SUPPLY CONTRACT OR SIMILAR:  ​Features: long-term contracts or sales, similar to rotational crop management, except that transfer of water is not as predictable.

Expected Use: Firming, with three main applications:  (1) dry-year and post-drought recovery "calls" on schedule of price adjustments to account for time when option exercised, cover expenses; (2) facility-out-of-service substitutions, same schedule of price/time of call;  (3) wet-year calls at different set of prices to enable storage filling, aquifer storage or recharge, etc. while farmer uses wet year for not, less or differently irrigated crops; could involve negotiated risk sharing arrangements, etc. 

Financing:  Similar to LTRCM, with difference of schedule of prices to reflect different expenses or investments depending on time of call for use of option; probably annual payment for retaining option (income stabilization for irrigator and ditch company).  Also avoids revegetation requirements.  Economic and social mpacts and  mitigation dramatically reduced.

Authority:  Would be similar to LTRCM.  Because long-term, careful adjudication warranted. NOT authorized in current C.R.S. 37-92-309, which is limited to 3 of 10 years and 10 year term.  

3.  WATER BANK:  Features: short-term contracts, reversible transfers, very low costs, very quick changes; affordable fast small deals.  Duration of approvals limited to 3 years (2? – intent to fill gap if needed while long-term arrangements are made, but should not be substitute.  Could even be 18 months, if substitute water supply authority currently available is retained.)

Expected Use:  "spot market".  Flexibility for surprise needs, surprise opportunities (e.g. expectations for markets due to local or competitor region conditions), and for security of investment in high-capital technology where infrequent needs arise to maintain investment (e.g. fruit trees, greenhouses).  (Northern District:  1/3 of transfers (1/4 of volume moved) of CBT water are "ag-to-ag"; see Howe and Goemans in Colorado Water, 2002, or Journal of American Water Resources Association, 2003.)

Financing:  Ad hoc, by definition.  Any source available, deals as negotiated.

Authority:  Similar to current water bank authority (C.R.S. 37-80.5- 101 et seq.) but not limited to in-basin, maximum duration to be specified to distinguish from Interruptible Supply deals; procedural clean-up may be required (Wiener, "next steps" memorandum; other presentations available); and add specification that potential transferors may seek pre-qualification (e.g. show adequate prior determination of HCU).  Proposed second water bank makes progress.  Price discovery and information is still a  current need for these activities.  

SUGGESTED PRINCIPLES FOR WATER TRANSFER INSTITUTION DESIGN – 

Avoiding unintended consequences and creating participation to provide certainty

1.  Role of the State  "Referee" for technical and administrative management, to protect property rights including but not limited to water rights.  Defends interests in water quality, soil erosion etc.,  social impacts as directed,  future conditions, and compliance with federal law and interstate compacts.  Provides adequate information and institutions to allow successful markets and reduce transactions costs.  Provides assurance of certainty of priority.  Fosters capacity of local governments to identify and secure needs and interests, usually within markets.

2.  Role of the Market  Fair and reasonably transparent opportunity for trades of resources and arrangements for risk distribution and management.  Opportunity for third-parties and governments to seek or preserve conditions they desire, for amenity, tax-related, recreational, environmental or other interests, by purchase, lease, easement or otherwise.  Market allocation is preferred to political processes because it allows negotiation flexibility for unique needs and desires, and certainty of property rights.  Use the market when adequately supported.

3.  Certainty is an Essential Purpose  Creation of successful alternatives to sale of water rights requires correct specification of property interests, and provisions for adjustment of deals, and adequate efforts to foresee and manage impacts and surprises.  Impacts on transferor areas include regional and cumulative impacts, such as total changes in employment, habitats, species, salinity and flow impacts.  Failure to anticipate thresholds and limits will threaten certainty.  Therefore, the scales of impact analysis and the quality of assessment must be sufficient to anticipate adverse surprises which would remove incentives to avoid water rights sales.  If the new program is launched without adequate efforts to provide certainty, surprises will favor some interests over others, and may deny achievement of the policy goals.  

4. Allocation Within Thresholds is Important  Failure to anticipate thresholds has been illustrated in the South Platte and Arkansas Basins where well users were abruptly brought into compliance with prior appropriation and in some cases taken out of business. (Abrupt adjustment is also underway in the Republican River area).  However a limit or threshold arises, from water law, endangered species, a TMDL, or intent to retain some level of agricultural activity, there will be need to allocate within the limit.  Parties hoping to join a market who discover that all permits or all capacities are taken may threaten the legitimacy and certainty of arrangements privately made which suddenly prevent other participation.  And, reallocation may be important in the future. 

5.  Transferor "Internal" Allocation by Market  Within transferor organizations,  two sets of adjustments should be possible using market processes.  First, resource re-allocation for public purposes, such as salinity reduction, or purchase of environmental conditions may be important.  Second, individual situations may call for flexibility within transferor organizations such as mutual ditch companies.  Farms and families may want different outcomes and things change.  Certainty in the long term requires internal adjustability on the small scale, and proper scale to accommodate individual property rights and preferences while avoiding organizational crisis.

6.  Scale Matters:  Appropriate Collaborative Institutions  Impacts are related to scale, and cumulative impacts are often regional.  Identification of impacts and interests is somewhat new in relation to water transfers, partly because of the history of mitigation problems.  New transfer mechanisms may need formal collaborative organization (co-ops? districts? ditch companies?) to manage impact assessment and allocate within self-organized areas.  There may also be need  for regional recreational and environmental consideration, to represent interests new to the market and identify opportunities for coordination and efficiency.  Enabling wider participation using markets should more fairly match costs and benefits.  Scale issues include areal extent of transferor organization, regional impacts and participant preferences, as well as costs of management and organization.

7.  Permanence,  Practicality,  Partnerships and Sales   Buyers of water under long-term deals (e.g. 75 years) will not want to risk insecurity of supply if prices and supplies have changed – as they doubtless will.  But, ownership and "buy-and-dry", or occasional lease-backs onto limping farm operations that won't support new technology and expense are not the only answers. Legally, this is leasing, but economically and practically, it is partnership.  Deals can be designed to assure a fair chance for everyone at the end, or to postpone the end, and the value for everyone can be increased.  The same people who pay water rates also voted 110 times in Colorado to spend $3.4 Billion dollars in taxes on conservation, open space, and farm and land preservation (Trust for Public Land "conservation vote" on website).  Simplicity is not the only virtue!  The government job is not only to "get water now as fast and cheap as possible" and forget the impacts.  Real partnerships are possible and should be applauded and fostered.   Cities may not be the best choice for managing farms, revegetation, and agricultural enterprise, but they can do other things and provide some services and benefits at lower cost than farmers.  Careful contracts could be called sales as well as leases – any arrangement that provides long-term security and commitment will require the same adjudication.   No one ever heard of time-shares until they were invented to meet an opportunity; we need that leap in water as well as real-estate – a way to divide the asset as we want, whatever it is called.

CRISIS/OPPORTUNITY FOR DITCHES AND WHY IT MATTERS

CRISIS:  Water will move to cities in Colorado, as shown by the Statewide Water Supply Initiative studies.  Competition for water may move a great deal of water before management innovations can be fully developed (e.g. Denver Post by Olinger, et al. Nov. 05).  Benefits and costs from traditional "buy-and-dry", even with lease-backs, are not evenly distributed, and third-party impacts are very important in some rural areas.  Ditch and Reservoir Companies are now a few hundred mostly small farming interests with limited technical capacity facing cities and water providers with substantial technical capacity and also bonding and financing capacity.  Drought severely impacted many agricultural operations between 2001 and the recent past, and last winter, blizzards did great damage to many livestock operations.  Agricultural land prices, however, are up under the spur of very high corn prices for the ethanol boom (Guebert, Ag Journal and others, Nov. 2007), as are fertilizer prices, and feed prices, increasing turmoil while providing some great profits for some producers.  The ethanol boom and rising corn prices stimulated a very high level of crop-switching, but it is not known how long this will last; uncertainty is constant.

OPPORTUNITY:  There is now more support than ever for alternatives to "buy-and-dry" and mitigation or management impacts, as shown in the Colorado 64 Principles, adopted by all counties and the General Assembly (HJR03-1019), the SWSI, the HB05-1177 Inter-Basin Compact Process (charter adopts Colorado 64), and the South Platte Task Force.  If the new tools can be developed fast enough to provide assurance of eventual success and reduce "water wars" and chaotic markets, the opportunity for greater rural stability and agricultural sustainability exists.

POTENTIAL BENEFITS OF BETTER TRANSFERS: 

· Agricultural income stabilization from long-term contracts, partnerships or sales, of two kinds, likely involving both annual and "use of water payments" to transferor farmers, and ditch management payments for infrastructural and accounting innovations needed.  Aurora and the Rocky Ford Highline Canal lease demonstrated possibilities.

· Long-term Rotational Crop Management with predictable "base load" supply to municipal partners while farming continues; scale must be worked out to manage potential problems ("principles" memo).  (C.R.S. 37-92-103, 37-92-305 authorize such contracts, but at present there is no known Colorado model; California example of  this and of "salvage water" transfer: see websites for Palo Verde Irrigation District and Imperial Irrigation Districts.)

· Long-term Interruptible Supply contracts for drought and drought recovery supply, and wet-year transfers to conjunctive use and aquifer storage projects. (C.R.S. 37-92-309 is limited-use and short-term only.)

· Water banks for "spot market" surprise and opportunity deals on a  quick short-term basis at low cost after initial establishment or acceptance of transferable quantity determinations and limits on use.

· Agricultural economy stabilization from sustainability of farming with great improvements in capitalization possible, retention of appreciation of the asset value, and continuation of the forward and backward linked businesses in the regional and local economies.  Investment depends on a future.

· ​Rural economy support  from stabilization of these parts of the tax base and establishment of a more foreseeable and manageable future, enabling county cost management, resource allocation improvements, and increased attractiveness for small towns.  Defense of the core activities and quality of life are necessary though perhaps not sufficient for regional rural revitalization adding incremental small business growth, tax-rational residential and second home growth, and cooperatively developed service improvements.  Some impacts would be reduced and spread, others eliminated.  

· Municipal advantages: "pay-as-you-go" for water matches costs to benefits, avoids interest/bond debt, and avoids ownership of farms or revegetation obligations which may be unpredictably expensive and lengthy.  May avoid major infrastructure if supplies replace (firm) drought-reduced supply.  

ROLE OF DITCHES:  We should treasure and defend agricultural water distribution for many reasons.

· Many of the richest parts of the rural landscape were created by water distribution, partly replacing the riparian areas converted to other uses and affected by flow regulation; the highest values in urban and suburban land reflect proximity to amenity, often ditches as linear parks and recreational ways, and reservoirs and other water features and their environmental benefits to all, from the birds to the tax base.

· The groupings of interest that can act on the landscape, for better or for worse, are the owners of the land, and their interests rise and fall as the group together – this is social as well as physical capital, symbolically and literally.  New-comers want what these people created and we should support continued provision of these benefits, and allow a better market to develop including local interests.

To move forward, there must be resolution of the conflict of Jacobucci   (…v. District Court, 189 Colo. 380, 541 P.2d 667 (CO, 1975)) upholding individual ownership of water rights through mutual ditch companies as trustees versus the physical realities of collective ownership and interdependence.  Allocation, accounting and management problems could result from or worsen serious conflicts over opportunities.  Ditch companies must survive this crisis and use this opportunity, and that may require investing in considering long-term goals and possibilities as well as development of accounting and value assessment.   What they can do with their assets now could be done by speculators and developers, but would outside financial interests care for local desires and aspirations for the land and people? 
PROBLEMS WITH THE ARKANSAS RIVER BASIN WATER BANK PILOT PROGRAM  
John Wiener, <john.wiener@colorado.edu>; 303-492-6746; Campus Box 468, University of Colorado, Boulder, CO   80309-0468.

This outline notes problems learned about from many generous experts. The value of water increases with increased demand, and the theoretical benefits of water markets and potential gains for agriculture call for understanding problems with the pilot program, beyond the extremely bad luck of starting just as a record drought worsened.  Some of the problems can be fixed easily, others will require developing new capacity.

1.  What was transferable:  Does the limit to stored water only, not direct flow rights, exclude too many participants or too much water?  It may have been necessary to begin with stored water only until administration with more sophisticated water measurement is adequately funded.  It is unclear if a functioning water bank or dry-year options would affect value of water rights.  The drought severely limited supply and with uncertainty about how the water bank would work and serious confusion over how deals would be made, there was little will to offer the stored water that was available. 

2.  Duration:  The sunset provision for Water Bank Pilot Program (WBPP) limited contracts to 2007, but municipalities wanted much longer terms for "dry-year options" to firm municipal supplies.  Bankers also suggest that longer terms would be better for using options to support new investments in farming (e.g. improved irrigation).

3.  Timing:  The rule-making compromises on notice and objection prevented quick "spot market" transactions.  Without long-term deals, only an odd "middle ground" was left.  There is a high volume of ag-to-ag transfer in the Northern Colorado Water Conservancy District, where transfers are not time-constrained because of unusual legal circumstances in trading trans-basin water only.  The "in-basin preference" process added a lot of confusion, and although it was removed in the 2003 law, the procedures were not changed due to lack of interest by that time.

4.  Geography:  The largest potential demands were from out of the Arkansas Basin but they were soon prohibited in the 2003 law to the WBPP.  That may have prevented interest, despite the lucrative Highline Lease to Aurora.  The lack of "mitigation" requirements produces strong social disapproval of sales, and the fear of losing future opportunities in-basin is reasonably founded.  Lack of a working market inside the basin may prevent learning about the value of water in the basin, and depress prices paid for water transferred out of the basin. 

5. The Tool and Rules:  Many farmers are said to not use internet, and price negotiations seem to involve using telephone anyway.  Conflicting impressions were reported about internet feasibility and desirability.  Northern uses an internet bulletin board but not for making deals, only for advertising offers or wants.  It was not clear how to work a deal and then use the WB authority, and it was not clear how to work the "in-basin preference" required by the 2001 law.  The Highline-Aurora Lease showed some of the potential for support for agriculture, but it was under different authority and very limited in duration, too.  

6.  Lack of Market History (Price Discovery):  The "market price" for water in short-term leases, long-term interruptible supply and other new situations is not yet known.  Chicken-and-egg problem?  Solutions exist, but were not tried.  Should they be pursued?  Markets depend on information and on affordable opportunity to deal.

7.  Ditch Company Physical Problems:  Maintaining hydraulic head and sand moving are obvious problems without clear obvious answers.  Each ditch has to address this for itself.  May require some ditches to participate only "proportionally" – all agree to lease some small percent, for example, keeping enough to work the system.  Additional investments may be needed.  E.g., Aurora provided additional check dams as part of its lease from the Highline.  Some ditches have many headgates off a single lateral, and use fixed splitter or divider boxes while other ditches use adjustable headgates and have few turnouts, so some ditches can more easily transfer water using new institutions.

8.  Ditch Company Accounting and Management Problems:  By-laws,  and allocations of assessment and cost have been said to be difficult where some but not all lease.  Individual versus group problems could be real.  Because these are private issues internal to business organization, no outside solution is appropriate.
9.  Farm Management Fears:  Some farmers fear interrupting rotations, labor problems, weed problems and soil and salinity management problems and have said interruptible supply cannot work.  Others have said drought already interrupts things now and then.  So far, some research gaps have appeared, but no "show-stopper" problems have been discovered. 

10 .  Innovation Introduction in Agriculture:  The introduction of this innovation was not in keeping with the century of extension and demonstration and commercialization experience.  This was treated by the legislature as a legal innovation, but it was also an agricultural innovation.  Also, there was little public participation in development of the rules as the negotiations were largely conducted with parties threatening litigation; this was a reasonable response to the situation, but further innovations should be better supported to include traditional innovation methods and more public involvement.

Farm-Level Feasibility of New Forms of Water Transfer

– Draft Report –

This is interpretation by John Wiener,  based on literature reviews (with thanks to Dr. Waskom, CO WRRI) and an expert workshop with help from the Central Plains Irrigation Association. No huge obstacles appear to block using the new "water bank", long-term rotating crop management, and long-term interruptible supply contract forms of water transfer.  NOTE: this view is not necessarily that held by anyone else, including the workshop participants or the Technical Roundtable or others associated with the SWSI.  

1.  More options are wanted for agricultural water management, especially to allow adaptation to conditions.  The full set of options may be more attractive than only one or two options for water transfer or climate-responsive management.  There was strong agreement that irrigators might want to use water banks, and long-term contracts as well as juggling other programs such as CRP and private deals such as hunting access or birding.  

2.  Markets are wanted, and should be allowed – the problem is making markets work better.  Fractional transfers of water are desirable, given new approaches such as deficit irrigation and increasingly technical irrigation scheduling and decision support, as well as pre-season information from climate forecasting.  The problem of no-tech verification of changes in water use ("I want to see only brown out there!") versus all these new approaches hinders both  "salvage" and conservation.  

3.  Revegetation to any standards is a challenge; long-irrigated lands are changed such that active management may be needed for many years.  It may be valuable to consider goals with some new options or objectives to be devised.  History of land use is important, especially long irrigation use.  Carbon and nitrogen levels are problems – the C is too low for most "natives", and the too-high N benefits invasives and weeds.  Costs and time needed for revegetation are not well known.  Conflicting information about costs has not been substantiated and has been said to be confidential. How much land management activity do cities want to undertake, and are commitments open-ended? 

4.  Suspending irrigation is not likely to be cost-free; planned suspensions for rotating fallow management should involve design of crop rotations to make the non-irrigated conditions as benign and productive as possible.  Interruptible supply may be best with some water reserved to help establish a good "fallowing" crop.  

5.  Cumulative impact issues, safety factors, and ditch management issues seem to indicate that relatively larger transferor organizations may be safer than smaller transferors.

6.  Thresholds and cumulative impacts are a potential problem.  How a TMDL would work across state lines is unknown.  The inequitable burden of abrupt imposition of ESA and other limits is a problem we would like to avoid.

7.  Re-organizing formerly irrigated farms for dry-land operations is apparently what is expected after water sales.  Is there BMP guidance? Another problem concerns scale: should we expect 3 irrigated farms to become 1 dry one?  

8.  Erosion problems with discontinuing irrigation may be more difficult – see Soil and Water Conservation Society, 2003, Conservation Implications of Climate Change: Soil Erosion and Runoff from Cropland (on SWCS website).  Implication is that additional steps for erosion control may be needed, but perhaps reduced tillage and stubble practices for moisture conservation would handle this if included in new rotation or management plans.

9.  Evaluating opportunities for new kinds of farming take a great deal of place-specific information, such as soil conditions and local marketing.  What are the roles of extension and private consultants?

10.  Crop insurance and the workings of "prevented planting" rules must be clearly related to the new leasing plans.  There is no reason to be unclear about fraud prevention.  It is not clear (yet) how treating water as an asset interacts with ag. programs in cases such as a forecast of a wet year, leading interruptible supply partner to "call" for the water for use in drought recovery or storage.  The farmer would be expected to switch to a dry crop for which she expects some return; can it be insured? 

11.  Equipment choices might be affected by use of the long-term contracts.  Are pivot systems more flexible to new cropping or non-use conditions?  It was not clear that one would ideally take the new capital and install drip, but the workshop did not look into equipment issues very far.  Re-sale of equipment may be a factor.

12.  Would water prices be affected by use of the long-term contracts?  Value of water rights?  It has become clear that people are not used to thinking of designing all the terms of a deal, rather than "take it or not."  And that in turn raises the issue of how much big-scale organization of transferors might matter, and the set of issues of individual shareholder versus rest of ditch company, perhaps on a larger scale.  Larger volumes and more range of seniority allows different values for different sets of water on offer, with different levels of security. 

Water Lease Rate Calculator – an Excel Spreadsheet Decision Support Tool

Developed by Dr. Jeffrey Tranel, Agricultural and Business Management Economist, Colorado State University, Cooperative Extension and Department of Agricultural and Resource Economics

The tool is available from Dr. Tranel's website: 

http://www.coopext.colostate.edu/tranel/ 

On the left side, click on "decision tools" and then "water lease rate calculator v 3".

This is a draft decision support tool which applies farm-specific information to the problem of determining the minimum acceptable price for a water lease.  Please note that the tool DOES NOT SPECIFY THE WATER BY VOLUME – it uses the information about farming on acres as described.  A user would determine the number for the acres in question.  The rate for a given lease would have to meet or beat that AFTER CONVERSION OF THE VOLUME OF WATER TO BE LEASED into the amount applied to those acres.  A farmer's ditch company might divert 100 units for Farmer A, lose 15 through ditch seep and leak, and deliver 85.  Of the 85, return flow obligations might be 40 (for example, from a flood irrigation situation), so 40 might be leasable.  So, the rate calculated for the acreage considered would be the minimum rate needed for that 40 units… BUT there may be additional things to consider, if the ditch company needs to retain flows for sand management or other needs.  And, the WATER FALLOWING expenses would include whatever expense is needed to achieve goals such as erosion control, planting a "fallowing crop", and perhaps herbicides or pesticides, as well as ditch assessments and management.  So, it will probably be critical to develop the "fallowing plan" before making a final decision and final use of this tool.  Working it without these expenses might help to get some idea of what could be considered in the "fallowing plan", but would probably not be the starting point for making a deal.

FROM THE COVER SHEET:  This tool is designed to help a farmer determine the lease rate at which it would be financially beneficial to lease irrigation water to another user and "water fallow" the applicable areas.  Because there are myriad factors (financial and non-financial) involved in such a decision, no decision tool can be developed to calculate a definite and final answer.  This tool serves as an aid to help the decision-maker get "in the ball park" and make a more informed decision.

There are two sets of tools which will provide the same answer.  (1)  "Simple Form" is a single page worksheet for calculating profits from producing crops on the selected acres.  The user may mouse click on the "simple form" tab (located at the bottom of the screen) to go to that worksheet.   (2)  A set of worksheets is also available:  "Farm Income", "Farm Expenses", and "Lease Rate."  These worksheets allow the user to use information directly from the tax form Schedule F.  Enter numbers from Schedule F in those cells having a pale yellow background.  Then enter the portion of that income or expense applicable to production on the selected acres into those cells with a pale blue background.  The user should complete the forms in order, Farm Income first,  Farm Expenses second, and Lease Rate third.

The user bears all responsibility for information entered in the worksheets and decisions made.

Development of this decision tool was supported by NOAA Climate Program Office, Sectoral Applications Research Program;  Subaward of Research Project of Charles W. Howe and John D. Wiener,  Principal Investigators.

Progress Report on Inquiry Into Biological Issues in Water Transfers

John Wiener (John.Wiener@Colorado.Edu) (Not representing any institution).

The project has so far included review of about 200 articles and chapters, looking for information on the ecology of ditches and the land they water.  Presentation to the Society for Conservation Biology and various scientists, and the Environment and Water Resources Institute of the American Society of Civil Engineers has resulted in informal confirmation that there is little knowledge on this subject, and many potential surprises, but no known research agenda on the biological impacts of water transfers.  The fear motivating this inquiry is that development of better forms of agricultural water management will be defeated by problems of cumulative impacts in an already highly-modified set of conditions.  We might be very well served by increasing efforts to anticipate problems, efforts to bring in more interests, and creating flexibility within whatever arrangements we undertake.  Irreversible changes are likely to be much more risky than impact-spreading and reversible changes.  Another presentation in 2008 to the American Water Resources Association riparian issues meeting may help learn more, and some collaborators are now helping on this project.  Pro-active riparian and wetland conservation may help.

The Regional Picture is Missing. Too much has been changed already in the Eastern Plains of Colorado to presume we know much now, or can easily foresee consequences of more dramatic change from changes in water management, agricultural policy, or climate variation.  Extreme losses of wetlands, drastic declines in plains fishes and birds, loss of native grasslands, and a great deal of research at scales of better value to science than management leave us in a difficult position.  There are continental scale estimates, and micro-scale research, but regionally, little in the way of a "big picture" helpful for identifying thresholds, avoiding problems, or anticipating consequences.  Agriculture accounts for well over 85 percent of consumptive use of water, but there is almost nothing on ditches and canals as part of the environment, or as partial substitute for converted and drained riparian and wet lands of all sorts.   It is also known that created habitats have supported increases in bird species richness and numbers in some areas, including those which are partly urbanized.  

Management is Not in Government Control.  There is little governmental interference in management of the various kinds of wetland and riparian areas affected by agricultural water distribution, until some drastic situation such an Endangered Species problem appears, with usually very inequitable distribution of costs on the state and people trying to act, rather than those who have already acted.  These messes can cost a great deal. 

Minimum Intact Wetlands and Riparian Areas of all kinds are irreplaceable for restoration and least-cost maintenance of habitats, and the full set of kinds of wetted lands are wanted, with adequate connectivity so that native vegetation can compete successfully with invasives.  The value of many kinds of wetlands may have been underestimated in the past.

The agricultural landscape is not "natural" – in some ways it is much more biologically productive, and in some ways it is less desirable, but regardless of preference it is both "the only game in town" and not self-managing.  This is a "hybrid ecology" with changes in all aspects, and it will not "go back" to some pre-development state if water is withdrawn.  Soils irrigated for more than a century are profoundly changed, in physical and chemical qualities, and will not likely offer competitive advantage to native vegetation without long active amendment and management activity.

Cottonwoods, Willows, and Russian Olive and Tamarisks interact in complex ways which are affected by flow regimes and timing of flows, the speed of changes in water levels, and the availability of conditions which foster each species more than others.  The ecological succession along the mainstems has changed and invasives will be a problem requiring management attention and effort under any foreseeable future.  Suspending irrigation and "drying out" a ditch may be an opportunity for state, federal, and local interests to cooperate in eradication, or it may be an opportunity for invasives to take advantage of drought-like conditions for existing vegetation.  Active and attentive management is needed until we know which outcome will appear or can be made to result.

Land Use Changes will interact with water transfers in important but usually unexamined ways.  One important change is the rapid loss of middle-sized profitable farming, with consolidation of some land into huge operations and splintering of some land into non-commercial "life-style" ranchettes and such.  These small parcels are a challenge for all kinds of management, from weeds to water uses and coordination or not with neighbors. In the 1997 Agricultural Census, 73% of farms made only 5% of sales, but from 43% of farm land, which may include the most biologically valuable lands, with the highest habitat value.  In one study found on this problem, 18 to 20% of the riparian vegetation in a foothills area was along ditches – it may be a much larger proportion out away from tributaries to the major streams.  And even in the foothill area, only 1% of standing water was not human-made.  

Foresight and problem avoidance are not going to be cheap, but may be less expensive than the opposite.  After a century or more of irrigation, any "natural versus unnatural" distinction blurs, and the question is, "What happens with sudden changes to what exists now?"  It may be desirable to invest in problem-avoidance to prevent surprises and unfair distribution of costs imposed on those affected, while earlier actors are not involved in limitations, expenses, or remediation.
Progress Report on Inquiry into Socio-economic Issues in Improved Water Transfers

John Wiener (John.Wiener@Colorado.Edu)  Not representing any institution.

After earlier review and interviewing, a workshop meeting was held in Rocky Ford, CO and two were held in Fort Collins, CO; thanks to Lower Arkansas Valley Water Conservancy District, and Colorado State University for hosting – please note that neither of these institutions endorses or is responsible for this report or the project.  There were two objectives:  to examine issues raised in earlier inquiries concerning feared problems with new forms of transfer, and to inquire about any new concerns and recommendations.  In turn, the next step is recommendation of research needed to avoid problems or facilitate new management which could provide climate responsiveness while meeting the array of other needs and interests.  The Rocky Ford meeting had 7 participants.  The Fort Collins meetings had 18 participants in one session, and 7 participants in the other session.   Highlights of the discussions included these points:

· Rural local government roles concerning water issues, water futures and policy are not yet fully developed.

· Time pressure has affected willingness to accept offers for water; lack of information about water markets is an important problem for some participants, as well as lack of information about prices (and differences).

· Collective dealing has been very difficult so far, and may be a substantial "sunk cost" invested well before any return can be achieved.  There have been important past successes in past agricultural organization.

· Lessor organization problems include both allocation and management within and between ditches.

· Tax impacts of different kinds of payments may be important.

· Revenue allocation and assessment of different water values is a difficult problem.

· A successful organization should be willing and able to accommodate new-comers.

· A successful model is important; differences between California and Colorado are important.

· Demonstration of the benefits will be more compelling than description.

· Technical problems in measurement of consumptive use increase costs and difficulty of transfers.

· New kinds of agricultural planning may be needed to effectively use long-term rotating crop management, long-term interruptible supply, and spot markets such as many forms of water banking.

· New kinds of agricultural information are wanted, including help with design of appropriate crop rotations for the new forms, and BMPs (best management practices) for using new forms while minimizing erosion and maintaining soil quality while seeking modified production goals (e.g. maximum returns rather than yields).

· "Salvage" legislation that provides for workable means to identify and use water no longer consumed due to changes in management practices would be very helpful, and may demand better estimation approaches.

· Municipal goals have become increasingly dominated by certainty rather than price of supply.

· Municipal costs of alternative forms may reflect avoiding use of bonds and debt, and may reflect avoiding costs of revegetation, but there is no known public information on cost comparisons and revegetation.

· Municipal interests may or may not be fully reflected given changing public preferences.

· Lack of familiarity with long-term contracts of all kinds is a problem.

· But, performance monitoring is not a problem; the State Engineer will administer any deal that is decreed by the Water Courts, regardless of what it is called, or any deal otherwise legally authorized.

· There may be important policy questions about municipal control over water supply sources, or default to developers who can "bring your own" from any source.

· Impact mitigation to local governments and areas of origin in water transfers would be more easily justified with stronger rationales and plans for use, if going beyond some term or payments in lieu of taxes.

· It is not clear how much water will be returned to rivers after water decreed for new uses has been moved, used and re-used, re-cycled, or the effluent has been sold.

· It is not clear whether land of poor quality or which contributes disproportionately to salinity or pollution can be "rotated out" every year in a rotating crop management program; people want less use of "bad ground."
· Increased storage is wanted for "smoothing" supply from rotation plans, but who will pay for it, own it, and will it be accessible to others (other payers) and for other purposes (e.g. state wildlife or local recreation)?

· Market segmentation by reliability is already in operation in water leasing, and is desired, and also segmentation for average, dry and wet years.

· "Stacking" interruptible supply contracts for unusual years "on top of" base-load contracts is desirable and should meet needs for different kinds of years with security and the benefits of alternative transfers.

· Beneficiaries should invest in externality benefits, as well as mitigation of externality costs.  Missing interests should be involved in markets and definition of transfers which affect multiple interests.

Certainty for all participants is critical; greater understanding of how long-term contracts would work is critical.  Education based on greater understanding of such contracts, price indexing, and other features is needed, and may in turn need greater investment in development of models.  It is later added that permanent fractional sales with time dimensions as well as volume or percent of water right dimensions may be the next step, to avoid fears of leasing being too uncertain.  

Table of  Water Transfer Alternatives – Different Goals, Different Tools

Explanation of table:  The purpose is to summarize the relative usefulness of different forms of transfer of water for different goals.  Each kind of transfer may be considered as a tool, with different uses.  The rankings are open to question and discussion – this table is the author's view, and not representative of any institution or agency, and comments are welcome!   Please direct comment to John Wiener, <John.Wiener@Colorado.Edu>, or Campus Box 468, University of Colorado, Boulder, CO   80309-0468.  The opinions here are not necessarily those of anyone else, and this does not represent any institution.

The number in each cell is an estimate of how well the form with specified additions serves specific goals from the transfer; 3 is best, 2 is moderate, 1 is small, 0 is not at all useful for the specified purpose. 

The goals are interests or purposes or values that parties may want to serve.  Not many transfers in the past have served multiple goals well, but with better participation from those helped or hurt by a proposed transfer, it is hoped that more goals can be served.

“Full Participation” refers to participation in the exchange by all interested parties, including not only the owner and seller, lessor or transferor of the water and the buyer, lessee, or other party, but also agents for State interests, local governments on behalf of their constituents’ present and future interests, and recreational and environmental interests.  Parties may participate in exchanges using cash, using persuasion, or using other considerations such as easement incentives, local government provision of benefits, or other legal means.  All exchanges are voluntary and take place only if all parties to them agree.  Parties unwilling to accept other parties’ terms need not do so.  And, of course, all participants should consider "side deals"; these include the traditional deals to resolve objections to proposed change decrees, and also could include many kinds of partnerships, payments-in-lieu of taxes, in-kind support for all sorts of services and enterprises, and land-use agreements, as well as combining different kinds of transfers to serve different goals.

All transfer forms are presumed to be developed and implemented in good faith with responsible terms in a reasonably working and adequately informed market.

Note 1:  Although not a form of transfer, this may be part of a transfer or exchange.  The effects depend on the design and dedication of the program.  Taxes or fees could be good for goal or not relevant, depending on allocation of funds or exactions.  The Arkansas Basin Roundtable Water Transfers Guidelines Committee has discussed severance taxes on water transfers, similar to severance taxes on mineral removal, and this seems worth considering since the logic appears to apply.  Also, the State is currently applying some mineral severance tax revenues to "impact mitigation" paid to local governments affected by the mineral development boom, and again the logic may apply to water transfers.

Note 2:  Purchase for the particular goal would help it; purchase for some other reason might have no effect or negative effect depending on the case in point and the use of land after the transfer.  Salinity reduction may be pursued by reducing or ending irrigation which results in deep percolation onto salt-source substrates, or by lowering the water table.  Dr. Tim Gates and others at Colorado State University are working on this problem, but have not suggested developing a "targeted" program for salinity reduction.  Others have suggested the value of reducing or ending irrigation on lands already badly salinized; the net benefits should be carefully examined on a very localized basis.  Regionally, it seems clear that salinity reduction is increasingly important.  

Note 3:  The effects of conservation easements or similar land-use and water-use dedications will vary with the intent.  Arrangements might accommodate interruptible supply or emergency leasing if compatible with the purposes of the easement.  The easement might coincide with salinity reduction or "get off bad ground" purposes, also, depending on the purposes and the other qualities of the land.  Finally, the easement may secure environmental, recreational, and local amenity values.  And, of course, easements on water should be considered in conjunction with other programs such as those administered by the USDA, such as the Conservation Reserve Program, with due care over terms and timing.

Note 4:  Water providers have insisted on their need for permanence.  There are two ways to this.  Sale of the desired quantities and times of use of water could provide the same outcomes as long-term leases, but permanently.  Or, within a lease form, terms could specify that parties will renew indefinitely, or at the least, offer rights of first refusal with specified terms allocating the risk of changes in the value of water.  Certainty of supply for farming enables the largest ability to make plans and investments, and respond to opportunities and changed conditions, and to use credit.  

TERMS AND ABBREVIATIONS:  RCM is rotating crop management.  ISK is interruptible supply contract.  ST is short-term; LT is long-term. "Urban base load" is water wanted every year.  Occasional supply may be drought or wet year needs for aquifer recharge or storage, or facility service needs.  "Pay-as-use" – or "pay-as-you-go" as opposed to up-front,  often debt-funded.   LEGAL FORM NOTE:  The same purposes may be accomplished with permanent sales of parts of water rights, by fraction or by volume, and with time dimensions, following the model of time-shares in real estate.
Table Summarizing Uses of Alternative Forms of Water Transfer

Please see explanation and notes, preceding page
Form of Transfer or action
Buy and Dry
RCM
RCM + Full Participation
ISK (long term)
ISK + Full Participation
ST Lease
ST Lease + Full Participation
Conservation Easement
Tax/Fee on transfers

Goals/ values from transfer








SEE NOTE 1 

Urban “base-load” supply 
3
3
3
1
1
0
0
0
SEE NOTE 1

Urban occasional supply
2
1
1
3
3
1
1
0  N.3
SEE NOTE 1

Urban or other quick  unforeseen 

need
1
0
0
1
1
3
3
0  N.3
SEE NOTE 1

Permanence of supply  (N.4)
3
Up to deal 
Up to deal made
Up to deal
Up to deal made
0
0
0
0

Pay-as-use
0
3
3
2
2
3
3
N. 3
N. 1

Storage  
2
2
2
3
3
2
2
0,  N.3
0

Agricultural stability
0
3
3
3
3
2
2
2
N. 1

Ag. certainty  (N.4)
0
Up to deal
Up to deal
Up to deal
Up to deal
2 
2
3
N. 1

Ag. Sectoral support
0
3
3
3
3
2
2
2
N. 1

Ag. Income immediately
3
2
2
2
2
3
3
1
0

Agricultural  Flexibility for farmers
0
3 – with limits
3 – with limits as agreed
3 – with limits
3 – with limits as agreed
3
3
0
N. 1

Ag. Tech. change
0
3
3
3
3
1
1
1  N.3
N. 1

Ag. water off less productive

soils
1
3
3
1
2
0
0
2  N.3
N. 1

Water quality (salinity) 
 N. 2
1
3
1
2
0
0
2  N.3
N. 1

Envt’l. habitat
 N. 2
1
3
1
3
?
3
3
N. 1

Envt’l.  cumulative impacts
0
3
3
1
3
0
0
3
N. 1

Recreational

opportunity
N. 2 
1
3
1
3
0
1
3
N. 1

Local amenity values
N. 2
1
3
1
2
0
1
3
N. 1

Community stability
0
3
3
3
3
2
3, N. 2
1
N. 1

Community development  or betterment 
0
1
2
1
2
1
1
2  N.3
N. 1

Rural Economic diversification
0
1
2
1
2
1
2
2  N.3
N. 1

