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AWBA Determination of the CAP M&I Firming Need

The AWBA Study Commission (Commission) was the first entity tasked with making recommendations regarding the potential for shortages to Arizona’s Colorado River supply and how many credits would be needed to firm the M&I supply. To achieve this objective, the Commission identified two areas that needed to be addressed.  The first involved developing assumptions to be used in determining the frequency and quantity of water supply shortages on the Colorado River system.  The second was a determination of how much water would need to be stored to protect against projected shortages.  This analysis would be based upon the agreed upon assumptions and a computer model developed by the Bureau of Reclamation for Colorado River modeling purposes.  The Commission’s 1998 final report (1998 Report) listed the assumptions that were deemed appropriate for use in the model.  Based on the assumptions and protecting for an annual CAP M&I demand of 676,000 acre feet, the model output showed that approximately 3.029 million acre feet of credits would be needed to firm CAP M&I supplies through 2100. The term firming is intended to be synonymous with providing CAP M&I protection from shortages.

In 1999, the AWBA re-addressed the firming issue in relation to recovery planning.  The model was run using the 1998 Report assumptions plus the then-current Indian shortage sharing strategy and reservoir levels, 1906-1998 hydrology and annual CAP M&I demand of 648,000 acre feet.  This run estimated that 2.584 million acre feet would be needed to firm CAP M&I supplies through 2100.  It should be noted that this 2.5 million acre feet number was calculated from model run output and is based on the assumption that the AWBA would firm only 20% of the M&I demand.  This specific percentage was selected based on the Arizona Administrative Code Rules pertaining to Assured Water Supply (AWS) and consistency with management goals.  Specifically, R12-15-705(T)(1) mandates that the Director shall take into consideration, when making a determination regarding an entity’s groundwater use being consistent with achievement of the management goal, whether groundwater was withdrawn and used because the available surface water was less than or equal to that source’s drought volume.  Rule R12-15-701(22) defines drought volume as 80% of the surface water volume.  Therefore, it was decided at that time that the AWBA would only need to firm 20% of the CAP M&I demand because once surface water volumes fall below that level, M&I subcontracting entities can pump groundwater without penalizing their AWS designations.

In 2000, staff was asked to re-visit the firming issue, this time to examine the potential for Arizona to undertake interstate water banking.  At that time, one of the underlying assumptions of previous model runs was in question.  Specifically, the Basin States were in the process of moving toward the Interim Surplus Guidelines and the actual surplus strategy that would be used was unknown.  Additionally, in this run, a different M&I protection level was used and the then-current reservoir levels were used.  This run estimated an average of 4.524 million acre feet of credits needed to firm CAP M&I supplies through 2100.  It is not known with certainty if this number was modified to account for firming only 20% of the CAP M&I demand.

Nonetheless, it is obvious that the firming number is a dynamic target that can vary greatly depending on the information utilized in the model.  Although the 1998 Report provided guidance regarding the assumptions to be used in the model, it did not address differences that would occur due to variability in model inputs such as reservoir levels, the period of historical hydrology used, projected CAP M&I demand levels and shortage sharing strategies with the Indian tribes.  These input values change on an annual basis and can dramatically influence the magnitude of the firming number.  For example, model runs completed today with current reservoir levels would show a higher probability of earlier and more frequent shortages and the firming number would increase.  This is due to the reservoirs being very low.  Conversely, if the next 10 years are relatively wet years, models run in 2014 could show a decrease in the number of firming credits needed.  

The 1998 Report did not provide guidance regarding whether the firming number should be fixed at a specific period in time or should be updated periodically.  It also did not specifically recognize the current guiding principle of firming to 20% of the CAP M&I demand. 

In December of 2002, a run of the CRSSez Model was completed based on the following parameters:  (1) Upper Colorado Basin demand build-up of 4.8 million acre feet without losses; (2) Lake Mead operated with an 80% protection of elevation 1050’; (3) Interim Surplus Guidelines utilized through 2016 then the 70R operational strategy was utilized through 2100; (4) shortage year strategy that deliveries to the CAP and other 4th priority users is no greater than 1 million acre feet; (5) Yuma Desalting Plant is operational; (6) number of long-term storage credit needed will be developed for the time period 2000-2100; (7) the 1906-2000 time period of historic hydrology will be utilized; (8) January 2000 reservoir levels for Lake Mead and Upper Basin reservoirs; (9) M&I shortage will be firmed to 621,000 acre feet from 2000-2043 and 649,000 acre feet from 2044-2100; and (10) Arizona demand based of projections developed in 2000.  

The output of the model run is presented in columns 2 and 3 of the attached table.  Columns 4 and 5 were calculated from that information as follows.  

1.
The CAP M&I demand being utilized is 621,000 acre feet from 2000-2043 and 649,000 from 2044-2100.  If you calculate 20% of those volumes , the shortage in any given year between 2000-2043 would be 124.2 kaf/year and between 2044-2100 would be 129.8 kaf/year.  If the full amount was firmed for every year that there is any possibility of shortage (i.e. probability greater than zero), you would need to store 12.7 million acre feet.  However, in many years, the likelihood of shortage is fairly low based on probabilities.  The overall average probability of shortage throughout the 100 year period is only 21%.  So, early on in this process, the decision was made to store based on probability.  It is unknown precisely when, but it was recognized that firming the full shortage amount for every year that there is any possibility of shortage would result in over-storage of water.  In short, it would be the best insurance policy against shortage, but it would also be the most expensive.

2.
Column 2 lists the probability of a shortage in any given year based on traces of the model.  For example, in 2016, 1 trace out of 100 showed a shortage, yielding a 1% chance of shortage.  Column 4 was calculated by multiplying the probability in column 2 by either 124.2 (years 2001-2043) or 129.8 (years 2044-2100).   For example:

 in     2016    
 
  1%  X  124.2 = 1.24 kaf



         2025   

15%  X  124.2 = 18.63 kaf

3.
Therefore, column 4 illustrates how many acre feet of credits would need to be developed to firm 20% of the CAP M&I demand based on the statistical probability of the occurrence of a shortage in that year.

4.
Column 5 was calculated by taking the lesser of either column 3 or column 4.  In essence, this lets the firming number be driven by level of demand versus straight 20% driven.  For example, in the early years (pre-2037) when M&I demand is lower, the actual average annual shortage is all that will need to be firmed.  In the latter years, firming to 20% will be the limit.

5.
The sum of column 5 is 2.659 million acre feet.  That is the total number of credits need to firm 20% of M&I supplies (or demand in the early years)  based on the probability of a shortage.  The number was rounded to 2.7 million acre feet for the firming number.

