




analysis extent. The objective of this section is to reveal this study’s estimates of the significant 

volume of alternative water supply that may be harvested from SFH rooftops. Contained within 

the ABWUD service area boundary, SFH zoned areas constitute 22% of the developed land use 

area; thus, this study’s four retrofit scenarios, 60%, 80%, 100% and Incremental% were used to 

demonstrate the significant water harvesting potential.  

 
Figure 6.0-1 ABWUD Land Use32

                                                 
32 Other SFH zoned areas within the City of Albuquerque are serviced by NM Utility. 
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6.1 Water Capture Methods and Estimates 

Several data sources were used to execute the GIS analysis of SFH rooftops. This study 

used Arc View 9.1 software to analyze spatial data representing natural and anthropogenic 

features existing within the boundary of the ABWUD service area. The data employed in this 

analysis came from various sources, the breadth of which may be viewed in Table 6.1-1.  

Table 6.1-1  Data Sources, Types and Projections 
Data Source  Data Type Original Projection 

City of Albuquerque 
http://www.cabq.gov/gis

1.) Albuquerque Boundary 
*.shp 
2.) Bernalillo County Land Use 
*.shp  
3.) Major Streets *.shp 

NAD 1983 HARN State 
Plane New Mexico 

Central FIPS 3002 Feet 

City of Albuquerque by special permission from 
Pauline Ramos1  
PRamos@cabq.gov
 

1.) ABWUD Service Area 
Boundary *.shp 
2.) ABWUD Pressure Trunk 
Zones *.shp 

NAD 1983 HARN State 
Plane New Mexico 

Central FIPS 3002 Feet 

RGIS 
http://rgis.unm.edu

1.) 10m 7.5minute Quad DEMs 
     a. Albuquerque West   
     b. Hubbel Spring 
     c. Isleta 
    d. La Mesita Negra 
     e. Los Griegos 
     f. The Volcanoes 
     g. Sandia Crest 
     h. Tijeras 
     i. Albuquerque East 
     j. Alameda 
2.) 7.5minute Quad for New 
Mexico *.shp 

GCS Assumed 
Geographic 1 
Not Projected 

USGS Seamless Data Distribution 
http://seamless.usgs.gov

1.) 1m Resolution Orthoimages 
*.tif 

GCS Assumed 
Geographic 1 
Not Projected 

NRCS  
http://www.wcc.nrcs.usda.gov/images/precip.html

1.) 1971 to 2000 New Mexico 
Average Annual Precipitation  
*.shp 

GCS Assumed 
Geographic 1 
Not Projected 

1 For security reasons a disclosure statement was required to receive this data. Thus, this data is for use in this study only and 
is only available by permission from the City of Albuquerque.  
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Most of the GIS files originated from The City of Albuquerque GIS website. These 

included Albuquerque Boundary shapefile, Bernalillo Land Use shapefile, Major Streets 

shapefile, ABWUD Service Area Boundary shapefile, and ABWUD Pressure Trunk Zones 

shapefile. The latter two shapefile are “Public Works Infrastructure” specific and were acquired 

by special permission from Pauline Ramos, from Albuquerque Geographic Information System 

(City of Albuquerque, 2006a). Next, ten 10meter digital elevation models (DEM) and a 

7.5minute Quad shapefile for New Mexico were downloaded from The New Mexico Resource 

Geographic Information System Program (RGIS, 2006). Key data elements to this report’s 

analysis, six orthoimages (TIFF) of six different neighborhoods within the ABWUD service area, 

were acquired from the USGS Seamless Data Distribution website (USGS, 2006). Finally, the 

average annual precipitation shapefile for New Mexico (years 1971 to 2000) was downloaded 

from the Natural Resources Conservation Service (NRCS, 2000). The original projections of the 

data used in this report varied as they were from different sources.  

Since all the data were distributed from their source as either defined and projected or 

undefined and not projected, then all the data were defined and or projected using the Arc 

Toolbox extension tools for features and raster. This study focused on surface area for 

quantifying rainwater harvesting potential and thus, used a NAD 1983 Geographic Coordinate 

System and a USA Contiguous Albers Equal Area Conic projection, which effectively preserved 

the area of rooftops. Viewing the data projected between two standard parallels successfully 

minimized the distortion of both the continuous and discrete features and allowed for more 

accurate calculations of surface area (Lo et al., 2002). 
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The rooftop area and the annual rainfall intensity for the six SFH subdivisions were 

multiplied together and then by a runoff coefficient of 0.95, which is the standard for rooftops of 

metal, asphalt, gravel and shingles (City of Albuquerque, 2003). The resultant volume of rooftop 

runoff from subdivisions in each of the precipitation zones represents the amount of rain fall that 

could potentially be collected from rooftops in one year. This study’s rainwater harvesting 

spreadsheet model projected the harvesting potential to 2030 in each of the four retrofit 

scenarios.  

6.2 Water Capture Potential  

The important distinction between the scenario trend lines below is that the total 

alternative water supply is increasingly larger over time. That is, as the number of ABWUD 

single family home customers increases annually, the volume of accessible alternative source 

water increases. Between 2011 and 2030 the 60% and 80% SFH Rainwater Harvesting scenarios 

water capture potential increases by 18.51% and 18.50% respectively. Therefore, since at each 

year the percentage of SFH harvesting rainfall is assumed consistent (for each scenario), then 

differences between the 60% and 80% retrofit scenario plots demonstrate the potential for a 

significant increase in alternative water supply over time; so, there is a large incentive to capture 

rainfall from as many SFH rooftops as possible. Moreover, this water supply may help offset the 

amount of groundwater ABWUD needs to pump annually, enhancing aquifer storage recovery. 

The figure below shows the water capture potential under the four retrofit scenarios as well as 

the increasing alternative water supply at 2011, 2020 and 2030 between the 60% and 80% 

scenarios. The Rainwater Harvesting estimates and projections can be found in Appendix 23. 
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Figure 6.2-1 Potential Annual Alternative Water Supply 

 

6.3 Water Capture Analyses Data and Assumption Sensitivity 

 The rainwater harvesting analyses in the previous sections used many data and 

assumptions to estimate the potential alternative water supply accessible from Albuquerque SFH 

rooftops. Projecting the supply estimates available each year over a 24 year time horizon several 

parameters were held constant. 

 The alternative water supply estimates in the previous section are likely to change as data 

and assumptions used may change over time. For example, this study used annual average 

precipitation data from years 1971 to 2000. It is likely that under the drought and climate change 

conditions described in this report, precipitation patterns in the 21st Century will not reflect that 
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of the data used. That is, the expected increased intensity, but possibly less frequent rainfall 

events, as well as higher than average temperatures, forecasted by climate models, may enhance 

the localized SFH rooftop rainwater capturing potential.           

6.4 Water Capture Opportunity 

The benefits associated with ABWUD single family home customers harvesting rainfall 

are noteworthy and should be considered when assessing alternatives to other more expensive 

water source projects. As with water that is conserved from SFH using innovations that allow 

them to use water more efficiently, harvested water presents Albuquerque with opportunity.      

 Since it is likely that the pressures of drought, climate change and population growth will 

force ABWUD to meet a growing water demand, then it is important to recognize rainwater 

harvesting as a method of acquiring an alternative water supply. The Albuquerque Bernalillo 

County Water Utility Authority understands the need to find new water sources to meet future 

customer demand. Their own Drought Management Strategy forecasts that Albuquerque will 

need “New Sources” in about fifty years (Stomp, 2006)33. Rainwater harvesting can provide 

ABWUD and its single family home customers with the opportunity to fill in the “New Sources” 

gap.   

                                                 
33 As stated throughout this report, Albuquerque’s water supply is at risk to drought, climate change and population 
growth. Therefore, a fifty year time horizon before the City needs “New Sources” may be too optimistic.  
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Figure 6.4-1 ABCWUA Water Resource Strategy Implementation, Image source (Roth, 2006) 

Understanding the potential energy resource and monetary benefits associated with water 

capturing technology at SFH requires knowledge of status quo water surface and groundwater 

supply costs, as well as rainwater harvesting and treatment costs. This study does not attempt to 

quantify the latter and thus, the difference in potable treatment and pumping costs are not 

discussed34. Instead this report provides an estimate of the annual amount of alternative source 

water available from rainwater capture at SFH. 

The volume of rainfall that may be captured at ABWUD single family homes is 

noteworthy and should be considered as an alternative to other more expensive water source 

projects. This study highlights the potential water supply harvested from rooftops and the 

external opportunities generated to enhance understanding of its importance for coping with 

drought, climate change and population growth.     

                                                 
34 Rainwater harvested from rooftops must be treated for pathogens (TWDB, 2005). Moreover, since rainwater is 
much cleaner, relative to surface water flows of the Rio Grande/San Juan Chama, then the benefits of using less 
energy and fewer chemicals are likely to be significant.    
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6.4.1 Water Security 

This report has highlighted the vulnerability of Albuquerque’s current water supply.  

Programs that implement the retrofit of existing SFH and mandates or building codes that require 

all new homes be built with rainwater harvesting technologies can contribute significantly to 

Albuquerque’s water security and prepare the city for a changing climate and growing water 

demand.   

Albuquerque SFH residential areas constitute 22% of all the developed land area within 

the ABWUD service area. Therefore, there exists a large potential for the ABWUD to secure an 

alternative source of water supply form SFH rooftops to meet current and future water demand. 

Moreover, and if indeed climate modeling efforts are accurately predicting more annual 

precipitation as rainfall (less as snow pack), with more intensive rainfall events, then the benefits 

of this alternative water source may be considered permanent (Gleick et al., 2003; Saunders et 

al., 2005). 

 
The four retrofit scenarios plotted earlier estimate the volumes of water that are available 

for capture. A clear picture of the potential alternative water supply highlights the opportunity to 

use this additive supply to meet current and future water demands. Focusing attention again on 

the 60% Retrofit Scenario, the total projected volume of water that may be captured in years 

2011, 2020 and 2030 combined is 10,231ac-ft. This potentially harvested volume equals 10% of 

the 100,046ac-ft of groundwater volume pumped by the ABWUD in 2004 (Dayyani, 2005). 

Additionally, this three year alternative water supply estimate is enough (combined) to meet the 

annual water demand of 22,109 single family homes (Appendix 24).       
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Table 6.4-1 “3” Year Potential from 60% Retrofit Scenario (acre-feet) 
 2011 2020 2030 Total 

Captured 3,122 3,409 3,700 10,231 Rain 
Water 

Annual SFH Demand Met 6,746 7,367 7,996 22,109 
  

Looking at the opportunity accessible by harvesting water from SFH rooftops over a 24 

year time horizon (2007 through 2030) and under this study’s four retrofit scenarios, water 

capture looks more attractive. Here, the 60%, 80%, 100% and Incremental% retrofit scenarios 

demonstrate alternative water supply volumes that are enough (under current SFH water demand 

estimates) to meet the annual demand of 174,043, 232,057, 290,071 and 234,908 homes 

respectively. Considering that there are currently about 103,926 SFH within the ABWUD service 

area, then the opportunity presented in the long term is significant. Moreover, the harvestable 

volumes below equal 81%, 107%,  134% and 109% respectively, of the 2004 ABWUD 

groundwater pumped from City production wells (Dayyani, 2005).     

Table 6.4-2 “24” Year Potential from Retrofit Scenarios (acre-feet) 
 60% 80% 100% Incremental% 

Captured 80,538 107,384 134,230 108,703 Rain 
Water Annual SFH 

Demand Met 174,043 232,057 290,071 234,908 

 

As discussed early in this report, Albuquerque’s water supply challenges associated 

drought, climate change and population growth are likely to be more acute as we advance into 

the 21st Century. The considerable volumes of alternative water supply discussed above, and in 

previous sections, will enable the City and its residents to enhance water security by using both 

new and old innovations, saving energy resources and money along the way.     
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6.4.2 Energy Security 

It is important to mention that even though this study has not attempted to quantify the 

energy demand of treating and providing captured rain water, it is likely that the treatment costs 

would prove less energy intensive and less costly. Anyone who has seen the surface water flows 

of the Rio Grande can imagine that purifying it to drinking water standards may require more 

energy and chemicals than what would be required for rooftop rainwater runoff.  However, 

rooftop runoff (like the Rio Grande) can contain pathogenic contaminants such as E. coli, 

Cryptosporidium, Giardia lamblia, legionella, fecal coliforms, and viruses (Lye, 2002). 

Therefore, appropriate treatment processes using a combination of ultraviolet radiation, 

ozonation, nanofiltration, reverse osmosis and chemical treatment (chlorine, iodine and fluoride) 

as well as pumping to storage reservoirs would certainly place a demand on energy resources 

(TWDB, 2005).  

A clear understanding of the energy intensity of rainwater harvesting would facilitate 

analysis of the energy and monetary benefits beyond the already established significant volume 

of alternative source water. Stated differently, the more information the ABWUD and its 

customers have regarding the water energy and monetary benefits of water capture, the more 

they are empowered to design and implement harvesting policies that decrease Albuquerque 

water supply energy demand; therefore, enhancing the City’s future energy security.  

7.0 WATER CONSERVATION & CAPTURE EXTERNAL BENEFITS 

 The previous sections focused on the benefits of innovations that facilitate using water 

more efficiently and capturing rainfall from rooftops. The vulnerability of Albuquerque’s current 

water supply was also discussed. The important thing to consider when designing policies that 
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implement the use of conservation and or capture innovations is that individually, neither will 

solve the City’s water scarcity challenges. It is likely that only a comprehensive approach will 

aid ABWUD in meeting current and future demand under the pressures of drought, climate 

change and population growth.  

 When considering a scenario where 60% of all ABWUD single family homes are using 

dual flush toilets, the Shower Water Conservation System and harvesting rainfall, then the 

opportunities presented by conservation and capture are much more interesting. The total volume 

of alternative source water accessible here in years 2011, 2020 and 2030 combined equals 

13,244ac-ft, enough to meet the annual water demand of 28,620 single family homes. Energy 

resource savings are likely to be even more attractive than reported in previous sections because 

rainwater harvesting is expected to be less energy intensive than current surface and groundwater 

sources which require more potable treatment and pumping. Additionally, monetary savings to 

both ABWUD and their single family home customers are likely to be even larger than presented 

in this report, as both electricity and natural gas prices are expected to increase within the next 

ten years (EIA, 2006; PNM, 2006c).   

 The external benefits of these three innovations are that they may enhance Albuquerque’s 

future water and energy security. As the effects of drought and climate change impact the San 

Juan Chama Project water source (and its competing uses), snow pack in the San Juan Basin, 

alternative water supply is likely to be necessary to meet the demand of a growing population.  

The availability of alternative source water also offers the benefit of offsetting the need to 

build larger and more energy intensive water supply and wastewater treatment projects or the 

need to purchase expensive water rights (Gleick et al., 2003). Albuquerque’s Southside Water 
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Reclamation Plant treatment capacity is 68 million gallons per day, but currently 59 million 

gallons are treated each day (ABWUA, 2006a). Water saving innovations may delay the need to 

construct/expand treatment facilities to meet increased wastewater treatment demand due to 

population growth. According to Yuhas (2006) water rights were recently purchased for $12,000 

per acre-foot in New Mexico. Clearly, purchasing water rights should not be considered as an 

alternative before the three innovations discussed in this report or other conservation strategies. 

Meeting the Albuquerque peak summer time water demand may become more difficult 

due to climate change altering the timing of snow pack runoff, forcing early and larger reservoir 

releases upstream (Saunders et al., 2005). Thus, any increases in alternative water supply due to 

conservation and capture technologies (and other policies) may aid ABWUD cope with seasonal 

(peak) scarcity challenges, especially if the City’s reservoir storage capacity is sufficient to 

collect rainfall during the monsoon season. 

The chemical cost of drinking water treatment was not quantified in this report. Currently 

Chlorine and Fluoride are injected into Albuquerque groundwater prior to delivery (Dailey, 

2006). When the San Juan-Chama Drinking Water Project comes on line in 2008, more 

chemicals will be used to treat surface water of the Rio Grande to potable standards; thus, a 

larger chemical cost. Conservation and capture technologies can help decrease these costs by 

reducing the demand for Rio Grande water diversions.  

An important factor to consider when looking at large scale rainwater harvesting is the 

reduced urban runoff resulting from less water making its way to city streets and storm drains. 

The excess contribution to urban runoff from SFH would otherwise add to the nutrient loading of 

arroyos and eventually the Rio Grande. The constituents of runoff from SFH areas are typically 

 102



cadmium, lead, zinc, petroleum hydrocarbons, phosphates and pesticides (Brooks et al., 2003). 

Depending of the assimilative capacity of aquatic and wetland vegetation in and along the Rio 

Grande, many of these contaminants would contribute to polluting the river. Additionally, quick 

and high discharge from the arroyos into the river can contribute to bank erosion and increased 

sediment flux downstream. Harvesting rain water from SFH rooftops will reduce these impacts.  

Another dynamic this study recommends that ABWUD and other State agencies consider 

as they collaborate with other States on actions that mitigate the impacts of climate change, is the 

air quality benefits associated with reducing urban water demand. Governor Bill Richardson and 

Arizona Governor Janet Napolitano signed in February 2006 the Southwest Climate Change 

Initiative. The Initiative established the framework necessary for New Mexico and Arizona to 

tackle climate change and reduce greenhouse gasses in the Southwest. As established in this 

report, using water and hot water more efficiently, as well as reducing energy demands from 

treating less energy intensive rainwater, results in less a demand on thermoelectric power 

generation. Thus, less power plant greenhouse gasses are emitted. The two State Initiative calls 

for actions such as “identifying options for reducing greenhouse gas emissions, and promoting 

… energy efficient technologies” (Goldstein, 2006). The water conservation and capture benefits 

identified in this study may aid these pursuits. ABWUD should consider quantifying the 

potential greenhouse gas reductions using the Pacific Institute Water to Air Model, which 

empowers water purveyors to understand the air quality benefits of their conservation programs 

(Wolf et al., 2004).  

Finally, it deserves reinforcing that while the costs of new surface water projects increase 

over time the cost of conserved water remains constant throughout the useful life of the water 
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saving innovation. That is, using water (and energy) more efficiently with technologies offers a 

“cost of service reliability benefit” (Gleick et al., 2003, p.122). 

 The potential of water saving and water capturing innovations should now be clear. The 

challenge is then, how to ensure the ABWUD and its single family home customers take full 

advantage of the benefits associated with using water more efficiently and harvesting it from the 

sky.  

8.0 RECOMMENDATIONS 

This study finds that water conservation and capture results in significant water energy 

and monetary benefits, making it potentially one of the most effective water management tools; 

thus, offer a strong support for a new paradigm in policy regarding ABWUD (and other U.S. 

cities) water supply. The innovations discussed in this report (and many others not discussed) 

can produce the largest, most cost effective and environmentally sound source of water required 

to meet future needs (Gleick, 2004). Therefore, it may be prudent for these types of innovative 

adaptation strategies to be used within a more comprehensive planning effort to empower the 

State’s water purveyors and their customers to adequately prepare for 21st Century water scarcity 

challenges.   

8.1 State Role 

Currently, the State of New Mexico does not have a comprehensive foreword looking 

strategy for coping with the scarcity inherent in drought and climate change and the inefficient 

demands of a growing population. According to the Intergovernmental Panel on Climate Change, 

“water demand management and institutional adaptation are the primary components for 

increasing system flexibility to meet uncertainties of climate change” (IPCC, 1996).  Without a 
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comprehensive State wide urban (and agricultural) conservation plan that effectively increases 

efficiency, decreases end usage and implements the use and retrofit of alternative source water 

providing innovations, the State’s competing demands for water will likely become more 

contentious as climate changes impact both the available supply and deeply rooted inefficient 

water use norms. 

The challenge the State faces in designing a water conservation plan is that throughout 

the State (and the greater U.S.) there exists a culture of waste, which is supported by many 

existing beliefs, industry and even existing policies and statutes. Currently water is being 

delivered and used inefficiently in every urban sector and the energy consumed for pumping, 

conveyance, treatment, delivery, end usage, waste treatment and discharge is needlessly lost 

(Cohen et al., 2004; Gleick et al., 2003).      

It is important to recognize the State role in aiding water systems such as the ABWUD in 

meeting the water scarcity challenges of drought, climate change and population growth. There 

are many barriers to realizing the maximum water savings and water capture potential. This 

report identified the potential savings and alternative water supply associated with using water 

more efficiently and capturing water. However, there are many institutional, statutory, technical, 

technology, economic and social barriers in the State that interfere with these types of 

improvements being implemented (Gleick et al., 2003). Therefore, it is vital that the State take 

the leading role in drafting statutory language that clearly defines and or creates a State Office of 

Water Conservation (Watkins, 2005). The ability of the New Mexico Office of the State 

Engineer (OSE) Water Conservation Bureau to aid ABWUD (and other State water systems) 

prepare for 21st Century water scarcity challenges is limited at best.  
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In New Mexico there is no clear institutional designation of responsibilities with regard 

to efficiency and conservation programs. The State Water Plan makes the policy statement that 

“the State shall engage in a coordinated and concerted effort to promote conservation and 

efficient use of water in all water use sectors as one of the cornerstones of New Mexico’s efforts 

to meet the State’s present and future water needs” (OSE/ISC, 2003). Here (in Section C5), it is 

implied that the OSE lead the work to promote efficiency and conservation programs. However, 

since the main responsibility of the OSE is regulatory, then it has no real authority to empower 

cities like Albuquerque and the ABWUD get to the level of efficiency and water and energy 

supply security needed to cope with drought, climate change and population growth. 

ABWUD would best serve its water customer interests if it were properly equipped with 

the State mandates necessary requiring that not only water use efficiency and rainwater 

harvesting innovations (and other innovation) use is mandatory in Albuquerque, but also aiding 

in designing and funding programs that ensure a high level of water saving and water capturing 

technology use in all sectors. One way the State can ensure that water utilities like ABWUD are 

able to achieve a high level of efficiency and water and energy security is to enter into bulk 

purchasing contracts with manufacturers of water efficient and water capturing appliances and 

fixtures. Additionally, the state should offer low or no interest loans to municipalities and water 

utilities to participate in bulk purchasing programs; thus, gaining access to appliances and 

fixtures at a very low cost per unit (Ash, 2005).  

As highlighted in this study, dual flush toilets, or HET, offer the potential to enhance 

water and energy security because they use a lot less water and demand less energy resources 

than ULFT currently used in ABWUD rebate programs and sold at all Albuquerque plumbing 
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suppliers. Moreover, the less efficient models tend to be less expensive, generating a disincentive 

for SFH to invest in more efficient models. To eradicate this problem and begin aiding ABWUD 

customers in making more informed decisions, this study looked into the possibility of the State 

entering into a bulk purchasing contract with Caroma, the manufacturer of the Caroma Royal 

305 dual flush toilet (Ash, 2005). This toilet is an HET because it exceeds performance standard 

testing (Gauley et al., 2005). A quote was prepared by a Caroma sales representative for 2000 

units. The normal retail cost is $362 per toilet, but the bulk purchase rate quoted was $154 per 

toilet (Appendix 25).  

This price ($154 per toilet) is $21 “LESS THAN” the ABWUD current rebate offer for 

dual flush toilets. Beginning on July 1, 2006, ABWUD began offering $50 more on top of the 

current toilet rebate of $125 for customers that switch out their current toilet with a dual flush 

toilet or HET (ABWUD, 2006b). If the State were to enter into a bulk purchasing contract with 

Caroma or any other dual flush toilet manufacturer, and offer low or zero interest loans to Water 

Purveyors to participate in the Bulk Purchasing Program, then the ABWUD would be 

empowered to Distribute toilets directly to its customer free of charge (Ash, 2006). The only cost 

to the customer then, would be for installation. If we assume that $55 per hour is the going rate 

for labor then approximately $105 would be the total installation cost (Gleick et al., 2003). New 

toilets cannot be purchased and installed in Albuquerque at this price. Therefore, it is likely that a 

State led bulk purchasing program would enable ABWUD and its customers to realize the 

potential water, energy and monetary savings associated with using toilet water more efficiently.     

 The aforementioned strategy should be adopted for all types of water saving and water 

capturing innovations.  Furthermore, it is likely that larger bulk purchase agreements directly 
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from the manufacturers of such innovations will lower the cost per unit. Therefore, Distribution 

programs, rather than the current rebate programs, would be more effective, ensure a high level 

of customer participation, enhance the City’s water and energy security, eliminate unnecessary 

costs for water and energy demand and possibly even help encourage a conservation ethic (as 

people do tend to appreciate free stuff) (Ash, 2005). 

    As noted earlier, the IPCC (1996) points out that “institutional adaptation” is necessary 

to cope with the inherent water resource challenges of climate change. Current New Mexico 

Office of the State Engineer Rainwater/Snowmelt Harvesting Policy states the following:  

“The New Mexico Office of the State Engineer supports the wise and efficient use of the state's 

water resources; and, therefore, encourages the harvesting, collection and use of rainwater from 

residential and commercial roof surfaces for on-site landscape irrigation and other on-site 

domestic uses” (OSE/ISC, 2004). This designates harvested water only to be used on site and 

does not authorize its full potential as an alternative source of water for municipal use.  

Given the significant volumes of alternative source water accessible from rainwater 

harvesting quantified in this report, it is recommended that the OSE revise its policy to empower 

ABWUD and other state water purveyors to utilize this untapped resource to meet current and 

future demand, while reducing their systems’ energy demands.   

This study has highlighted the potential energy savings associated with using water and 

hot water more efficiently throughout the ABWUD water cycle. The benefits discussed generate 

substantial opportunity for reducing demands on Albuquerque’s energy purveyor, PNM; thus 

another “institutional adaptation” is introduced here. While PNM can and has invested in 

programs that encourage energy efficiency, it may not currently recognize or have the authority 
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to invest in water conservation and capture programs that enhance their ability to reach energy 

efficiency goals (CEC, 2005; LANL, 2006). For example, PNM is currently engaged with the 

ZeroNet Initiative, a cooperative effort between Los Alamos National Laboratory, the Electric 

Power Research Institute, and PNM to enhance water use efficiency at PNM energy producing 

facilities (LANL, 2006). Here the focus and funding is centered on water used for energy 

production and not end user water use efficiency.  

The State would benefit from encouraging and or creating incentives for PNM to invest 

in research and coordinate with water purveyors to enhance end water use efficiency in an effort 

to reduce energy demand. Moreover, and as this study has demonstrated, the State would also 

benefit form requiring and authorizing coordination between its water and energy sectors to 

enable more aggressive efficiency goal setting and to enhance its water and energy security.   

8.2 ABWUD Role 

ABWUD programs would benefit from a clearer understanding of who is using what 

types of innovations in their service area. As highlighted by this report, rebates that have been 

offered since 1996 have not been entered into any database for analysis. That is, the water utility 

does not currently know how many toilet, washing machine, dishwashers, showerheads, etc. 

have been rebated in each urban sector. Moreover, rebate forms for toilets do not require 

information regarding the type of (or gallon per flush) toilet being replaced35. Therefore, 

ABWUD is working with incomplete information and cannot target specific end use sectors and 

cannot accurately quantify (no more than this report) how much water and energy demand there 

is from various uses.  
                                                 
35 ABWUD rebate forms used for the new dual flush toilet or HET rebate, effective July 1, 2006, should also record 
this information. 
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The Albuquerque Bernalillo County Water Utility Authority Resolution Establishing 

Five-Year Goals and One-Year Objectives states the following: 

“Section 1. That the Authority adopts the following five-year goals and one-year objectives. 

GOAL 1. WATER SUPPLY AND OPERATIONS: Provide a reliable, safe, affordable, and 
sustainable water supply by transitioning to renewable supplies and minimizing long term 
environmental impacts on the community and natural resources while ensuring the ability of the 
community to grow in a responsible manner.  

Objective 4. Review conservation program including conservation goal and examine per 
capita versus per account methodology for measuring conservation progress and make 
recommendations to the Authority by the end of FY06” (ABWUA, 2006b). 

 

To achieve this objective it would be prudent for the ABWUD to consider the 

methodologies presented in this report. Albuquerque will only “grow in a responsible manner” if 

the ABWUD and its customers take full advantage of the types of benefits estimated in this 

study. Designing conservation and capture policy around per capita water and energy demand 

and harvesting potential measurement methods offers the water utility, its customers and the 

entire City of Albuquerque the opportunity to meet current and future demand in a water scarce 

environment of drought and climate change and an increasing demand of a growing population.     

9.0 FUTURE RESEARCH 

There are many more water saving innovations that should be analyzed using a per capita 

end user methodology. The ABWUD and its customers would benefit from a comprehensive 

innovative approach to increasing water and energy security.   

The potential for an alternative water supply from rainwater harvesting is significant in 

Albuquerque. Future research needs to focus on the engineering and social factors involved in 

retrofitting homes with water capture technologies as well as the institutional barriers that 
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impede using this alternative water source. Moreover, estimates of the differences in energy 

costs between the Status Quo and that of treating rainwater need to be understood to increase 

support for such a large alternative water supply program. 

Given the competing demands within the San Juan Basin and the impending precipitation 

regime changes likely to occur due to drought and climactic change, all San Juan Chama Project 

water reliant parties should try to understand what shortage sharing may mean for them and their 

future. New Mexico water is fully appropriated and ABWUD and its Albuquerque customers are 

depending on Chama water to aid in returning to a sustainable groundwater pumping regime 

(City of Albuquerque, 2005a). Further research should form a collaborative modeling effort, 

involving stakeholders, policy makers and water resource professionals to understand the 

likelihood and severity of shortages, and come to a consensus on adaptive strategies needed to 

cope with shortages (Lorie et al., 2006).         

10.0 CONCLUSIONS  

Water saving and water capturing innovations offer ABWUD and its customers the 

opportunity to cost effectively maintain an alternative water supply to meet current and future 

demand as well as adapt to cope with the challenges of drought, climate change and population 

growth. Albuquerque’s current water supply is likely to face shortages in the future due to 

climactic changes and a growing demand. However, the types of innovative solutions examined 

in this report demonstrate a large potential for mitigating adverse impacts to supply.  

Dual flush toilets offer the water utility and its customers significant savings beyond the 

status quo water and energy use reductions experienced since implementation of the 1992 

National Energy Policy Act and rebate programs. The savings translate into an alternative water 
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supply and energy resources that may be use meet current and future demand. Moreover, both 

ABWUD and its SFH customers save money.  

The Shower Water Conservation System is a newly emerging innovation that also 

facilitates water savings. However, since it saves hot (or previously heated) water used in each 

showering event, then considerably more energy resources are conserved. Again the alternative 

water supply and avoided energy demand offer the opportunity to meet current and future 

demands, while simultaneously saving money.  

Rainwater harvesting is an old innovation that would significantly enhance Albuquerque 

water security if it were used on a much grander scale to supplement the City water supply. The 

potential volume of water captured from SFH rooftops will allow ABWUD to meet customer 

water demands now and into the 21st Century.  

The State of New Mexico (and the entire U.S.) can no longer manage water and energy 

resources separately. This study recommends that water and energy efficiency planners are 

encouraged to recognize the benefits of crafting policy that takes full advantage of the intimate 

relationship exposed in this report. Comprehending the breadth of these benefits is likely to 

propagate a conservation ethic as well as investment in conservation and capture technologies, as 

consumers and investors respond to incentives.    

The water, energy and monetary savings associated with using water more efficiently and 

harvesting rainfall are important to understand. If ABWUD and the customers it serves choose to 

take full advantage of the benefits they have to offer, then these types of innovations are likely to 

enable Albuquerque to further enhance water and energy security and decrease its reliance on 

groundwater, better equipping it to manage future drought, climate change and population 
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growth. Aldo Leopold said, “Conservation is a positive exercise of skill and insight, not merely a 

negative exercise of abstinence or caution” (Leopold, 1949). The benefits linked to recognizing 

the inextricable connection between water use and energy consumption must be fully understood 

in the 21st Century. Skillfully designing and implementing conservation and capture policies and 

programs that reflect these insights will empower Albuquerque to adapt to meet the challenges 

drought, climate change and population growth for years to come. 
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