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Memorandum  

 
 
Date:  February 18, 2003 
 
From:  Karen Lewis, Debbie Hathaway 
 
To: Bob Wessely, MRGWA, Bob Prendergast, MRGWA, Mike Trujillo, MRGCOG; Kevin 

Flanigan, ISC; Mary Helen Follingstad, ISC; Mike Velasquez, USACE; Dominique 
Cartron, DBS&A 

 
Subject: Selected Planning Alternatives –Analysis of DBS&A Assessment of Hydrologic 

Impacts 
 
 
Background 
The Middle Rio Grande Water Assembly and COG have developed a short-list of water planning 
alternatives.  Under contract with the Water Assembly, Daniel B. Stephens (DBS&A) was retained 
to analyze 25 of these alternatives for technical, economic, legal and social/cultural feasibility.  By 
letter of February 4, 2003, the COG requested that the ISC approve SSP&A’s review of the draft 
DBS&A hydrologic analysis of six of these 25 alternatives, as part of the Middle Rio Grande Water 
Supply task to provide assistance to planning regions.  By letter of February 4, 2003, the ISC 
authorized SSP&A to review the alternatives, with a budget of $3000 for completion of this work.  
Due the limited budget and time allotted for this review, the alternatives have been reviewed only in 
“high-level” overview fashion.  Time and budget did not permit a complete review of all supporting 
information, assumptions and methods.  Additional, more detailed, review by SSP&A is planned at a 
later stage in the planning process. 
 
The six selected alternatives submitted to SSP&A for this overview evaluation are:   

• A-1 Restore Bosque habitat and manage vegetation in the Bosque to reduce evapotranspiration 
by selectively removing vegetation and promoting native plants. 

• A-7 Meter and manage surface water distribution flows through all irrigation systems to 
conserve water. 

• A-9 Develop conveyance alternatives for water transportation in agricultural irrigation systems. 
• A-10 Develop and employ alternatives to maximize irrigation efficiency on all irrigated land in 

the region. 
• A-45 Reduce open water evaporation in storage reservoirs by retaining water at higher 

elevations or latitudes, or by reducing surface areas (Note: limited SSPA comments 
only). 

• A-46 Inject water treated to drinking water standards for aquifer storage in appropriate 
locations throughout the water planning region. 

 
In this review, SSP&A attempted to identify major omissions and misrepresentations only.  In 
particular, though the numerical spreadsheets detailing the technical computations were briefly 
reviewed, a comprehensive review was not possible, and SSP&A cannot verify that the numbers 
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used and calculation performed are correct.  Furthermore, due to the short timeframe available for 
review, SSP&A was unable to fully review all of the submitted material.   
 
For the draft materials reviewed, technical comments were relayed directly to DBS&A such that 
DBS&A could address these comments before submitting their final work.  This memo has been 
prepared for the Water Assembly and the Council of Governments as a summary of what SSP&A 
considers the salient points of our review of the draft DBS&A work. 
 
Please note, SSPA comments with regard to water rights reflect our general understanding.  
However, many of these issues are subject to legal interpretation; our comments should not be 
construed to represent legal opinions.  
 
 
A-1 Restore Bosque habitat and manage vegetation in the Bosque to reduce evapotranspiration 
by selectively removing vegetation and promoting native plants 

There are many reasons why restoration of native Bosque habitat in the Middle Rio Grande 
region may be desirable.  Such restoration may not produce “new” water for use by the region, 
however. 

If the goal of this alternative is to remove non-native vegetation and re-engineer the area to 
recreate more “natural” conditions, such that native plants will naturally re-establish, the potential 
for increased water use within the re-engineered area, such as to recreate over-bank flooding, will 
need to be taken into account.  Such re-engineering frequently increases consumptive water use.  
Increased water use will need to be offset by water savings elsewhere. 

If non-native vegetation is simply cleared from the area, active management of cleared areas, 
preferably through re-vegetation with native plants, is required for clearing to result in a water 
savings.  Native vegetation may not be able to colonize cleared areas without intervention or 
assistance, but it has been observed that non-natives can re-colonize these areas without intervention, 
often resulting in increases, rather than decreases in riparian consumption.  It is true that in some 
local habitat-restoration projects, native vegetation has re-established without intervention.  
However, this has occurred only in areas where conditions are similar to “natural”, pre-human-
intervention Rio Grande conditions.  In general, non-natives have established themselves along the 
Rio Grande because conditions are now different from the historical, “natural” conditions in which 
the native species evolved; significant human engineering of the river system has occurred, and 
altered the riparian conditions. 

We would like to note that the current river-bosque system is out of proportion for the 
amount of water now regularly conveyed by the river.  Ideally, a re-engineering of the river and 
bosque would establish a braided flood plain with narrow bosque corridors on either side, similar to 
pre-development conditions.  However, the entire floodplain and bosque corridor would be scaled 
down to reflect current river flows.  The remaining areas on either side, areas that are currently 
riparian growth, would be vegetated with salt grasses or used as agricultural lands.  Re-engineering 
coupled with re-scaling of the system might result in a net water “savings”. 
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A-7 Meter and manage surface water distribution flows through all irrigation systems to 
conserve water. 
A-9 Develop conveyance alternatives for water transportation in agricultural irrigation 
systems. 
A-10 Develop and employ alternatives to maximize irrigation efficiency on all irrigated land in 
the region. 

All three of these alternatives attempt to reduce MRGCD river diversions through increased 
irrigation system efficiency.  It is important to stress that, though there are many benefits of 
increasing MRGCD efficiency, increases in efficiency will not result in “new” water. 

The MRGCD operates by storing native water in El Vado reservoir, and then releasing this 
water according to the irrigation demand in its system over the course of the irrigation season.  If 
efficiency improvements lead to decreased water demand within the MRGCD system, then the 
MRGCD will likely release less water from El Vado to meet this demand.  The water that is saved in 
El Vado reservoir can then be used by the district to extend its irrigation season.  Stored water in 
excess of that required to provide a full supply to all MRGCD irrigators would likely be carried over 
to subsequent years.  Water in storage beyond the amount needed to satisfy MRGCD’s irrigation 
demand, presumably in an amount that will be quantified through a Proof of Beneficial Use, and, 
ultimately, through adjudication, would not be available for the MRGCD to lease or sell, nor is it 
necessarily available for the MRG planning region.  Native water beyond that needed to satisfy the 
MRGCD water right (and other earlier priority rights) would be administered by the State Engineer 
in accordance with State laws. 

The MRGCD water bank may be a mechanism for leasing water to other entities.  Currently, 
no senior water rights are available for lease.  Beyond that, water rights can be purchased from pre-
1907 water rights holders. 

Increased efficiency within the MRG irrigation systems will result in changes to in-stream 
and drain flows and may result in environmental improvements.  For example, conserved water 
stored in up-stream reservoirs would increase operational flexibility and may, therefore, increase 
management alternatives for maintaining endangered species habitat.   
 

On-farm irrigation efficiencies in excess of 65% are unlikely to be achieved without a 
change in irrigation method.  The Bureau of Reclamation, historically, has estimated that the 
Cochiti and Albuquerque Divisions have an estimated irrigation efficiency of 50%, and Belen 
Division has an estimated irrigation efficiency of 60%. 

For the numerous small irrigators in the Albuquerque Division incentive programs for 
laser field-leveling, on-farm canal lining, and some form of irrigation advisory service to 
encourage improved farming practices, could bring the division efficiency up to about 60%, 
similar to that estimated for the Belen Division. 
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A-45 Reduce open water evaporation in storage reservoirs by retaining water at higher 
elevations or latitudes, or by reducing surface areas (Note: not fully reviewed; limited SSPA 
comments only). 

Storing water in upstream reservoirs has the potential to create “new” water by reducing 
the evaporative loss from water in storage.  However, a portion of this “new” water may be 
offset by increased conveyance losses; if water is stored in up-stream reservoirs during spring 
run-off and run down the river during periods of higher evaporation and/or lower flow, 
conveyance losses will be significantly increased.  Additionally, storing water upstream rather 
than in Elephant Butte Reservoir will leave sediments in the northern basin of Elephant Butte 
Reservoir (area north of the narrows) more regularly exposed, resulting in a 3 to 6 acre-foot per 
acre loss due to evaporation out of wet sediments and/or colonization by riparian vegetation.  
These losses need to be taken into account in calculating project costs and water savings.   
 
 
A-46 Inject water treated to drinking water standards for aquifer storage in appropriate 
locations throughout the water planning region. 

The only potential for generating “new” water through aquifer storage and recovery is 
through storage of water that would otherwise be stored in a reservoir, thereby retaining water that 
would otherwise be lost to evaporation.  There is no other un-appropriated water in the planning 
region. 

San Juan-Chama water, seasonal surface water and storm water flow, and treated municipal 
and/or industrial wastewater are currently accounted for in the water budgets.  Though Albuquerque 
may become legally authorized to use this water for municipal and industrial purposes, it would only 
come at the expense of water currently in use by some other MRG entity and/or impact Compact 
deliveries.  However, aquifer storage and recovery may allow the region to manage their water more 
efficiently.  

Elephant Butte spill water should not be considered “new” water available to the MRG 
planning region.  According to ISC staff, any evaluation of extra water potentially available would 
have to consider all the provisions of the Compact.  Legal and technical arguments can be advanced 
that there is no excess spill water available for appropriation.  Until an actual permit application by 
some party seeking to appropriate that water comes before the State Engineer and is vetted through 
the application evaluation process, it is highly uncertain whether or not any actual excess spill water 
is available. 

If the project is used to store water that would otherwise be stored in a reservoir, the potential 
losses outlined in A-45 apply (increased conveyance losses, depending on timing and place of use of 
the water and evaporative losses from exposed reservoir areas).  These may offset any “new” water 
generated. 
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Final Comment 
In addition to the above comments, it is important to note that State Engineer actions have operated 
on the assumption that water in the Rio Grande Basin is fully appropriated.  To provide for new uses 
beyond those presently existing, water transfer from existing uses is the most likely mechanism to 
serve this purpose.  Water savings stemming from efficiency improvements (whether in urban or 
agricultural sectors) may, in the administrative framework, be construed as elimination of “waste”.  
The salvaged water would not likely be considered a source of water available for transfer; rather, 
this water would be considered public water, subject to usual rules of appropriation.  In the case of 
the Rio Grande, elimination of non-beneficial use of waste has been pursued for decades (for 
example, phreatophyte control, drainage control, etc.) to support New Mexico’s ability to meet Rio 
Grande Compact obligations.  These substantial efforts have contributed to New Mexico’s current 
compliance with the Compact but have yet to generate “new” water sufficient to support new 
appropriations.  Regardless, the pursuit of improved efficiency provides many other benefits to the 
region and to the public, and is a worthwhile goal. 
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SSPA/SNL Joint Statement 
5/29/02 

 
Summary  
 
Representatives of S.S. Papadopulos & Associates (SSPA) and Sandia National Lab 
(SNL) met on May 9, 2002 to discuss their respective models and analysis of hydrology 
in the Albuquerque Basin; and, the respective role of the models in the regional planning 
process.  This meeting, also attended by representatives of the New Mexico Interstate 
Stream Commission (ISC), the Middle Rio Grande Council of Governments (MRGCOG) 
and the Water Assembly (WA), was conducted at the request of the WA and MRGCOG.  
SSPA’s involvement stems from a task authorizing support to regional planners under the 
Army Corps of Engineers (ACOE) Middle Rio Grande Water Supply Study (MRGWSS, 
Phase 3).   
 
Whereas further review is needed by the SSPA/ISC team to understand the rationale for 
some differences in approach and data sets utilized by the SNL team, it appeared that the 
models are conceptually similar in a number of ways.  Some suggested actions for 
improving representations of specific elements in the SNL model were identified. Also 
planned is a quantitative analysis to compare selected model results and further 
discussion to better understand some of the identified differences. It is recognized by both 
groups that these models are intended to fulfill different functions in the planning 
process, and given that, some differences are expected and appropriate.   
 
Background and Model Overview 
 
SSPA Model  
 
As part of the MRGWSS Phase 2 (S.S. Papadopulos & Associates, 2000) SSPA prepared 
a modeling tool for the purpose of characterizing the regional water supply and it’s 
variability under both present and hypothetical future conditions of development.  
Additionally, the model was used to identify the likelihood of meeting Rio Grande 
Compact obligations under present and future scenarios.  The analysis conducted by 
SSPA extended from Cochiti to Elephant Butte Dam and provides a regional framework 
for water planning.  
 
The SSPA model is being updated and refined as part of Phase 3 of the MRGWSS.  
Current work includes evaluation of the historic period of record for characterizing 
variability, augmentation of dependency relationships, and update with new data and 
findings (i.e., incorporation of recent work of USGS, USBR, etc.).   As part of Phase 3, 
SSPA is authorized to utilize this model, supporting analyses, or other tools, as 
appropriate, to assist the MRG and Socorro-Sierra Planning regions in evaluation of 
alternatives specific to their regions; and, to evaluate the combined interaction of selected 
alternatives from both regions. 
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The SSPA model domain includes the surface water system and groundwater of the 
Albuquerque and Socorro basins.  Surface water budgets are computed using mass 
balance principles, with a probabilistic overlay representing variability in supply and 
depletion.  In the Albuquerque Basin, changes in groundwater storage and stream impacts 
are calculated using the OSE version of the USGS finite difference numerical model.  
The groundwater flow model is run to establish steady-state exchanges between the 
groundwater and surface water system; then, changes to the steady-state condition are 
calculated with additional model runs for each simulated alternative.  Changes in the 
groundwater-surface water exchanges are superimposed on the steady-state condition in 
the surface water budget to simulate various alternatives.   In the Phase 2 study, the 
results were presented as probability distribution functions for the supply, demand, and 
credit-debit condition at selected future points in time.  (Alternatively, the results can be 
displayed as projected time trends, but this format was not selected in the Phase 2 study). 
The SSPA model, in its present form, is not operated through a graphical user interface, 
and it is not intended for use in visual “gaming” analyses.  To simulate alternatives, the 
model input files are changed in accordance with anticipated process changes.  Likewise, 
dependent relationships would be examined and re-set as necessary to simulate proposed 
system changes.  
 
SNL Model  
 
In recent years, SNL has assembled a team to integrate SNL strengths in water-related 
areas of specialty for the purpose of addressing water safety, security and sustainability.  
As part of this water initiative, SNL has developed a water supply model and applied it to 
the Albuquerque Basin (Tidwell et al, 2002).  SNL is working with the Water Assembly 
to use this water supply model for screening analyses of alternatives in the MRG 
planning region.  The ISC has asked that this model be compared to the SSPA model to 
ensure that technical consistency, where appropriate, is maintained throughout various 
elements of the regional planning evaluations. 
 
The SNL model simulates the surface water budget and a groundwater storage account in 
the region from Cochiti Dam to San Acacia. Inflows in the surface water budget draw 
from statistical distributions based on the historical record; the riparian and agricultural 
consumptive use (outflow) is computed with the Penman-Monteith method using 
meteorological data representative of the historic period.  Groundwater impacts to the 
surface water budget are calculated from a simple analytic function (the Glover-Balmer 
equation).  A separate aquifer storage account is maintained, also using a water budget 
accounting method.  The model is accessed through a visual interface that allows user-
selected assumptions.  Model results are immediately displayed, providing rapid feedback 
to users.  SNL indicated that key goals of this model were rapid preliminary screening of 
alternatives, and presentation of concepts and results to planners.  SNL notes that the 
simulation software would readily accept economic variables, and that the model could 
be extended to make economic comparisons of alternatives. 
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SSPA Recommendations/Comments for Continued SNL Model Development  
 

1. SNL recreates datafiles similar to those represented in the USBR ET Toolbox to 
compute consumptive use.   

a. Would it be possible to avoid re-creating this record, and base calculations 
directly on ET Toolbox datafiles?  

b. What degree of error is introduced by the use of annual average 
meterological parameters in the calculation, rather than daily values?  

  
2. The use of a single unit response function for stream depletion (Glover Balmer) is 

acceptable for screening purposes, but may have a narrow range of acceptance for 
large changes to GW pumping regime (location, magnitude or depth). The 
limitations of this method must be clearly stated to users. 

 
3. Several parameters (pumping rate, distance of well from stream and time pumping 

was initiated) used in the Glover-Balmer equation were set at values such that a 
reasonable match to historic groundwater depletions reported by USGS was 
obtained.  A “re-calibration” is recommended, whereby these parameters are 
preset at known values and the parameter T/S is adjusted in calibration.     

 
4. For consistency, suggest using same data sets, periods of record, and distributions 

as employed by SSPA --- SSPA can provide these. 
 

5. The linkage of the surface water and groundwater domains in the SNL model was 
not clear; further review of this function is needed.  ISC will meet with SNL to 
further evaluate. 

 
6. SSPA is incorporating updated estimates of mountain front recharge and ET 

consumption in the Phase 3 model.  Examination of relationship of crop 
consumption to supply is ongoing. SSPA and SNL will stay in contact on these 
topics. 

 
7. The SNL and SSPA model results can be compared through comparison of 

surface water outflow at San Acacia.  Such a comparison would not provide 
assurance of consistency under all potential simulated alternatives, but might 
highlight some problem areas, if present.  

 
Conclusions 
 
It is recognized that the models are different in several ways.  Key differences and 
implications for their use in the regional planning process include: 
 

• The SNL model employs a user-friendly interface and instantaneous feedback 
and output, facilitating rapid screening of multiple alternatives. 
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• The SNL model approach requires that relationships be expressed as simple 
functions in order to rapidly calculate inter-dependent system changes; 
therefore, use of a simple function for groundwater depletion is necessary and 
appropriate.  However, this method will not work for all alternatives, and 
limitations must be recognized. 

 
• The SSPA model approach, in using the numerical groundwater flow model, 

will provide more robust results for scenarios with significant changes to 
groundwater elements, i.e., well pumping, aquifer recharge, canal seepage, 
etc.  

 
• Ultimately, it is the hydrologic analysis, not the models, that is important.  

Model results, whether from the SSPA or SNL model, should be carefully 
examined by hydrologists to ensure that important system changes are not 
missed by models, prior to making water planning decisions.    

 
 


