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CITY OF ALAMOGORDO 40-YEAR WATER DEVELOPMENT PLAN 2021 TO 2060 

EXECUTIVE SUMMARY 

Pursuant to New Mexico Office of the State Engineer revised permit T-3825 et al., the City of 
Alamogordo is required to submit a progress report on their 40-Year Water Development Plan every 
5 years.  This updated Water Plan reflects the 2021 to 2060 planning period. 

The City’s water planning efforts have been in response to a number of factors, including: 
1) A significant reduction in surface water supply due to drought, watershed conditions, 

and climate change has placed critical limitations on the long-term reliance on surface 
water.  For example, Bonito Lake supply was lost in 2012 due to the Little Bear Fire, 
and no supply has been available from Bonito Lake since that time. 

2) There are significant hydrogeological and administrative limits on local fresh water 
supplies, including surface water and groundwater, that inhibit further development 
of the resource. 

3) The City has determined that desalination of brackish groundwater, under the 
Alamogordo Regional Water Supply Project (ARWSP), represents a viable and 
economic source of supply that will be conjunctively used to reduce the City’s 
vulnerability from drought-sensitive surface water supply. 

The City of Alamogordo has been pro-active in water resource planning and development to ensure a 
safe and reliable water supply by implementing the following: 

1. Implemented Water Conservation Program including an increasing block  
water-rate structure, and a reclaimed water system; 

2. Covered and lined reservoirs to eliminate seepage and evaporative losses; 
3. Implemented the well replacement program; 
4. Implemented maintenance of surface water sources with full-time dedicated staff; 
5. Performing work to restore Bonito Lake; 
6. Permitting, construction, and operation of the ARWSP. 

This City of Alamogordo 40-Year Water Development Plan, 2021-2060, is the third update to the Plan 
for the period 2005-2045 (Livingston Associates, John Shomaker & Associates, Inc.), upon which the 
diversion quantity for revised permit T-3825 et al. was based.  The original Plan contained numerous 
potential water development alternatives, and identified the ARWSP as the alternative to meet the 
City’s long-term water supply needs.  The City has been implementing various components of the 
original Plan, including the ARWSP. 
 
Alamogordo Regional Water Supply Project 

The ARWSP consists of developing brackish groundwater wells at Snake Tank Well Field located 24 
miles north of Alamogordo, and constructing booster pump stations, water transmission lines to 
Alamogordo, and a desalination facility. 
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For implementation of the ARWSP, the City has accomplished the following: 
1) Completed the Desalination Feasibility Study and Pilot Project; 

2) Completed the water rights hearing process and was granted 4,000 acre-feet per year 
(ac-ft/yr) of brackish groundwater for the ARWSP with an increase of up to 5,000 acre-
feet in any calendar year provided that the sum of annual diversions for any consecutive 
5-year period does not exceed 20,000 acre-feet; 

3) Prepared the Environmental Impact Statement and finalized the National Environmental 
Policy Act process for the ARWSP; 

4) Began developing the Desalination (Snake Tank) Well Field for the ARWSP, which 
included the drilling and testing of five test wells, with two of the wells (Nos. 4 and 5) 
considered production-scale wells.  Results of the testing verify that the well field is 
suitable for the desalination facility; 

5) Obtained right-of-way permitting from the U.S. Bureau of Land Management and New 
Mexico State Land Office for the Snake Tank Well Field; 

6) Construction of Snake Tank Well transmission pipeline from Well 5; 

7) Constructed the Phase I Interim 1-million gallon per day reverse osmosis water 
treatment plant; 

8) Completed design, permitting, and installation of Snake Tank Well Field monitoring 
wells M-1, M-2, and M-3, as required by permit conditions for revised permit no. 
T-3825 et al. (Snake Tank Well Field); 

9) Installed transducers in M-2, M-3, Snake Tank Supply Well 5 (T-3825), and Rancher’s 
Well (T-3837), recording water levels hourly, as required by permit conditions; 

10) Developed monitoring procedures for Snake Tank Well Field monitoring program, and 
performed quarterly monitoring as required by permit conditions.  Two years of quarterly 
baseline monitoring, and on-going semi-annual monitoring thereafter, are required; 

11) In 2019 and 2020, there has been limited pumping from Snake Tank Well Field to test 
the pipeline and water treatment system, but not yet to provide a finished water supply. 

 

Maintaining and Optimizing Supply 

While the City has pursued state and federal approvals for the ARWSP, and implementation of the 
ARWSP, short-term measures have been needed in the interim to maintain and optimize water supply 
during years of drought.  The City’s well replacement program has helped maintain firm groundwater 
supply.  For the City’s water sources, the distinction is made between “firm supply” and permitted 
diversion amounts because firm supply in some cases falls short of the permitted diversion amounts, 
particularly for surface water sources.  The firm supply is based on the worst years in the period of 
record for water supply, and includes hydrologic and system limitations, and ultimately reflects the 
reliability of the water supply.  The continuation of the well replacement program is an important 
strategy to maintain groundwater supply, as opposed to increase supply, going forward. 
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Firm supply has also been estimated for the City’s surface water sources; however, at present, there is 
no supply available from Bonito Lake as a result of damage caused by the Little Bear Fire, and forest 
fire could eliminate any of the City’s surface water sources at any time.  For this reason, groundwater 
supply will need to be adequate to meet projected future demand for planning purposes (i.e., redundant 
groundwater supply will need to be maintained and developed). 

Nonetheless, the City aims to continue to maintain and optimize surface water firm supply by restoring 
Bonito Lake, implementing system improvements for the La Luz-Fresnal and Alamo Canyon surface 
water sources, and implementing measurement and monitoring to help enforce against illegal usage of 
these surface water sources. 

In addition, the City aims to complete a Water System Master Plan in order to help maintain and 
optimize firm supplies for groundwater and surface water.  A request for proposals is forthcoming for 
the Water System Master Plan. 
 

Other Water Supply Development Alternatives 

The City has evaluated and will continue to evaluate other alternatives for conserving water, and 
maintaining and increasing the water supply, and will work towards implementation of selected 
alternatives as may be feasible, appropriate, and as needed.  Alternatives may include: 

1) Aquifer storage and recovery (ASR) to store unused surface water in La Luz 
Well Field aquifer during the winter and spring months, for pumping out during 
the peak summer months. 

2) Use of re-purified water. 

3) Review proposals from the private industry for bulk water supply and potential 
purchase by the City. 

Projected Water Demand 

In 2019, the estimated population served by the water system was 34,250.  The total gallons per capita 
day water use goal for planning purposes is 165 gallons per capita day.  Based on this information and 
assuming an annual population growth rate of 1.2 percent, future water demand is projected to reach 
10,330 ac-ft/yr in 2060.   

It should be noted that without the ARWSP, the City has a firm groundwater supply of only 
3,909 ac-ft/yr; a quantity not adequate for meeting current or future water supply requirements in 
the event that all surface water sources become unavailable.  With the ARWSP, the City has a firm 
groundwater supply of 7,269 ac-ft/yr.   

The City will meet current and future demand by maintaining and optimizing existing surface and 
groundwater supplies, continued development of the ARWSP, and water conservation strategies.  Other 
water supply development alternatives may be considered as needed during the 40-year planning 
period.  The difference between total firm groundwater supply and projected demand is 3,061 ac-ft/yr 
in 2060.    
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CITY OF ALAMOGORDO 40-YEAR WATER DEVELOPMENT PLAN 

1.0  WATER-SUPPLY DEVELOPMENT PLAN 

1.1  Introduction 

This City of Alamogordo 40-Year Water Development Plan, 2021-2060, is the third update to 
the Plan for the period 2005-2045 (Livingston Associates, John Shomaker & Associates, Inc.), upon 
which the diversion quantity in New Mexico Office of the State Engineer (NMOSE) revised permit no. 
T-3825 et al. was based.  The previous version of the Plan represented the period 2015-2055.  Under 
condition no. 10 of revised permit no. T-3825 et al., progress reports on the 40-Year Plan are to be 
submitted to NMOSE every fifth year.  Details on revised permit no. T-3825 et al. and dates of 
associated court decisions and settlement agreements can be referenced from Section 2.1.7 of this Plan. 

This 40-Year Water Development Plan update for the City of Alamogordo (City) includes: 

• The Water-Supply Development Plan, which includes implementation of the 
Alamogordo Regional Water Supply Project (ARWSP) 

• A description of the City’s existing water rights, groundwater-supply wells, surface-
water diversions, and firm supply available from groundwater and surface water sources 

• Water demand projections for the 40-year planning period 2021 to 2060, based on the 
City’s population projections and total gallons per capita day (GPCD) water usage goal 
for planning purposes 

• Discussion of the City’s Water Conservation measures that have been implemented, and 
Water Conservation Plan going forward 

• Descriptions of available surface- and groundwater resources are provided in 
Appendices A and B 

1.1.1  Background 

The City of Alamogordo is located in Otero County in southern New Mexico, within the 
Tularosa Underground Water Basin, as presented in Figure 1.  The City differs from most 
municipalities in the State of New Mexico in that the majority of its historical water supply 
(approximately 70 percent) has come from surface water.  These surface water sources in the 
Sacramento Mountains north and east of the City, as well as Bonito Lake, are highly variable and 
susceptible to drought, watershed conditions that reduce supply, and climate change.  During 
drought conditions, available water supply from these sources may be less than half of average 
supply.  In addition to drought, fire in a watershed can eliminate a water supply as it did with Bonito 
Lake in 2012.  The City must plan its availability of municipal water supply based on these 
possibilities by assuming groundwater supply will be needed to meet the 40-year demand. 
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Figure 1.  Regional map showing the City of Alamogordo and the  
Tularosa Underground Water Basin, New Mexico.  
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The problem facing the City at this time is the physical limitation associated with the water 
supply.  For example, the City has surface-water rights of 5,418 acre-feet per year (ac-ft/yr) plus 16 
cubic feet per second (cfs), but between 2015 and 2019 an average of only 3,489 ac-ft/yr of surface 
water was available for diversion and use. 

For this reason, a concept of “firm supply” from the various existing water sources is used 
to calculate a minimum reliable water supply for the City.  The firm supply is based on the worst 
years in the period of record for water supply, and includes hydrologic and system limitations, and 
ultimately reflects the reliability of the water supply. Therefore, the short-fall between future water 
demand and firm water supply (as opposed to amount of water rights) is the focus of this Plan.  Firm 
supply is discussed in greater detail in Section 2.2. 

The City has been proactive in its efforts to provide a safe and reliable water supply:   

• Implementation of an aggressive Water Conservation Program including an 
increasing block water-rate structure, and a reclaimed water system that can 
supply up to 3 million gallons per day (MGD; about 3,000 ac-ft/yr) of 
reclaimed water for green-space irrigation, use in construction activities and 
other non-potable water needs by contractors and City departments. 

• Implementation of lining and covering of the raw water storage reservoirs 
and reclaimed water storage reservoirs has saved almost 1 MGD previously 
lost to seepage and evaporation during the summer months.   

• Implementation of a well replacement program, with routine well maintenance 
and water-level monitoring, in order to maintain the firm groundwater supply. 

• Implementation of inspection, maintenance, cleaning, and management of 
vegetation for surface water sources (individual springs and surface-water 
collection systems) with full-time dedicated staff.  Initiation of coordinated 
efforts with U.S. Forest Service for watershed improvements. 

Because water conservation alone cannot supply the future water needs of the City, it is 
critical for Alamogordo to further maintain, optimize, and develop water resources under their 
existing water rights to meet current shortfalls, establish drought resilience, and to provide for 
planned future growth and development. 

1.1.2  Overview of the Water Planning Region 

The City of Alamogordo 40-year water planning region is presented in Figure 2.  The planning 
region is bounded by the crest of the Sacramento Mountains in the east, the community of Three Rivers 
in the north, Township 18 South in the south, and military boundaries (White Sands Missile Range and 
Holloman Air Force Base) in the west.  The water planning region is approximately 40 miles long and 
20 miles wide and is located within Otero County.   
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Figure 2.  Map showing the City of Alamogordo 40-year water planning region, New Mexico. 
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Key features of the City water-supply system are presented in Figure 3.  The planning region is 
within the Tularosa Underground Water Basin, declared by an order of the NMOSE on July 7, 1982 
(see Figs. 1 and 2).  Availability of fresh groundwater in the Tularosa Basin is limited by State Engineer 
administrative controls, and the hydrogeology of the region.  In addition, all of the surface water in the 
region has been either fully or over appropriated. 

In May of 1997, the NMOSE published criteria for water rights administration of the 
Alamogordo-Tularosa Administrative Area, a sub-area within the Basin centered on Tularosa and 
Alamogordo (see Fig. 2).  Each administrative block is 0.5-square mile, with selected areas in the 
eastern part of the Administrative Area designated as Critical Management Areas (CMA) by the State 
Engineer.  The purpose of the designation was to limit the effects of new appropriations from domestic 
wells on senior surface water rights. 

New appropriations for fresh groundwater are limited or nil under the current administrative 
criteria (where administrative blocks are deemed critical or near critical).  This places a legal constraint 
on any further fresh groundwater development within the region. 

Temperature and precipitation vary within the planning region because of the differences in 
land surface elevation. The lower elevation portion of the region reflects an arid climate and the 
Sacramento Mountain portion along the eastern boundary of the region reflects a semi-arid climate.  
Most of the precipitation falls during mid-summer as intense thunderstorms and as winter precipitation 
(rain on the basin floor and snow at higher elevations).  Summer precipitation occurs primarily during 
July through September.  The average annual precipitation ranges from 9 in. at the lower elevations of 
the region near White Sands National Monument, to 12 in. near Alamogordo, to about 29 in. at the 
highest elevations of the region near Village of Cloudcroft in the Sacramento Mountains.  Figure 4 
presents graphs of precipitation and average temperature between 1980 and 2020. 

The major recharge to the region is through snowpack in the higher elevations.  Drought 
conditions have resulted from highly variable and lower-than-average snowfall, and higher-than-
average winter temperatures, in recent years in the watersheds feeding the spring systems associated 
with surface water supplies. 

The Tularosa Basin is a hydrologic closed basin composed of basin-fill deposits in the central 
portion of the basin, and bedrock in the surrounding mountain watersheds.  Almost all of the water for 
the region is surface water originating from the watersheds along the west side of the Sacramento 
Mountains, and groundwater from basin-fill deposits.  Some domestic water supplies are obtained from 
the bedrock aquifer in the Sacramento Mountains.  Groundwater flow in the region is from east to west, 
originating in the recharge areas along the crest of the Sacramento Mountains, and discharging to the 
playa lakes in the basin center. 
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Figure 3.  Map showing key features of City of Alamogordo water supply system,  
Otero County, New Mexico. 
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Figure 4.  Graphs of precipitation and average temperature between 1980 and 2020 at  
Cloudcroft in the Sacramento Mountains, Otero County, New Mexico. 
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The higher-elevation and forested Sacramento Mountain escarpment receives more 

precipitation and gives rise to several small streams that discharge into the desert.  Most of the streams 

are perennial in their upper reaches and derive their base flow from runoff, primarily as snowmelt, on 

the western slopes of the Sacramento Mountains.  All streams carry flood-flow from infrequent high-

magnitude thunderstorms.  Only the large drainage areas on the western slope of the Sacramento 

Mountains contain streams with any appreciable base flow.  These streams include Three Rivers, Rio 

Tularosa, La Luz Creek, and Alamo Canyon.  Part of the total runoff recharges the basin-fill aquifer.  

Most of the available surface water in the planning region has been appropriated for use.  Surface water 

from Three Rivers, Rio Tularosa, La Luz-Fresnal Canyon, Alamo Canyon, and Sacramento River is 

diverted for irrigation, domestic, and municipal use. 

The majority of the region is rural, and agriculture and military-related enterprises are 

dominant.  The majority of irrigated agriculture in the Tularosa Basin is concentrated in the vicinity of 

the communities of Alamogordo, La Luz, Tularosa, and Boles Acres (see Fig. 2). 

The 2010 U.S. Census indicates a population of 63,797 for Otero County, with 40,933 in the 

Alamogordo county subdivision, which includes City of Alamogordo, La Luz, Boles Acres, and 

Holloman Air Force Base.  The 2010 U.S. Census indicates a population of 30,403 for City of 

Alamogordo, but the City has challenged this number.  Based on actual data collected by the City, the 

estimated population served by the water system in 2019 was 34,250, including 33,849 individuals 

within the City limits, and 401 individuals outside the City. 

1.1.3  Water Supply System 

Figure 3 presents key features of the City of Alamogordo water supply system.  The majority 

of the City of Alamogordo’s water supply is derived from spring flows originating from La Luz and 

Fresnal Canyon system, which flow via collection structures and pipelines to La Luz Water 

Treatment Plant (WTP).  Bonito Lake water has historically flowed via a 90-mile pipeline to La Luz 

WTP.  Three raw water storage reservoirs, totaling 180 million gallons in capacity, are used to store 

water at La Luz WTP prior to treatment.  All three of the reservoirs have been covered and lined to 

eliminate evaporation loss and leakage.  Additional spring flows from the Alamo Canyon and 

Caballero Canyon systems flow via pipeline to the Alamo Canyon WTP. 
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Groundwater is used primarily during the summer months to augment the surface water 
supply.  It is derived from La Luz Well Field, Prather Well Field, and the Golf Course Well, all of 
which are completed in the basin-fill aquifer.  The Mountain View Well is not currently equipped; 
water produced from the Mountain View Well is slightly saline and will require treatment prior to 
use for drinking water supply.  It has become increasingly necessary for the City to rely on 
groundwater due to diminished surface water supplies resulting from drought and climate change.  

Climate change modeling for the region predicts warmer average temperatures, diminished 

snowpack, earlier snowmelt, earlier peak flows, and less total water volume derived from snowmelt 

runoff (New Mexico Universities Working Group on Water Supply Vulnerabilities, 2015).  All of 

these features have been observed in recent years.  At Cloudcroft in the Sacramento Mountains, 

temperatures have been consistently elevated, and precipitation has been consistently below average, 

since 2011 (see Fig. 4). 

Between 2006 and 2010, the City derived about 80 percent of its water supply from surface 

water that originates from the Sacramento Mountains and Bonito Lake, and the remaining 20 percent 

from La Luz and Prather Well Fields, and the Golf Course Well.  Between 2015 and 2019, the City 

derived about 73 percent of its water supply from surface water that originates from the Sacramento 

Mountains, and the remaining 27 percent from groundwater wells.   

1.2  Maintaining and Optimizing Existing Water Supply 

To continue to maintain and optimize the existing supply sources, the City plans to 

implement the following strategies: 

• Continue the well replacement program, with routine well maintenance and water-
level monitoring, in order to maintain the firm groundwater supply discussed in 
this Plan. 

• Continue inspection, maintenance, cleaning, and management of vegetation for 
surface water sources.  Continue coordinated efforts with U.S. Forest Service for 
watershed improvements. 

• Continue to maintain the special use permits from the U.S. Forest Service, for 
spring diversions along La Luz-Fresnal water supply system. 

• Continue to evaluate the La Luz-Fresnal and Alamo Canyon surface water sources 
for optimal delivery, continue routine maintenance on infrastructure, and 
implement system improvements.  Enforce against illegal usage of these sources. 

• Continue efforts to restore Bonito Lake, which were initiated following the Little 
Bear Fire in 2012. 
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1.2.1  Well Replacement Program 

The City’s well replacement program has helped maintain firm groundwater supply from 

La Luz and Prather Well Fields, and Golf Course Well.  The City plans to continue the well 

replacement program, routine well maintenance and water-level monitoring, and well rehabilitation 

as needed, in order to maintain firm groundwater supply.  The following wells have been replaced in 

recent years: 

• La Luz Well 2 (replaced in 2012, NMOSE well no. T-32-POD12), La Luz 
Well 3 (replaced in 2008, NMOSE well no. T-32-S-4) and La Luz Well 5 
(replaced in 2008 NMOSE well no. T-32-S-6), 

• Prather Wells 1 and 2 (both replaced in 2010, NMOSE well nos. T-33-POD3 
and T-33-POD4, respectively),  

• Golf Course Well (replaced in 2005, NMOSE well no. T-814) 

• Mountain View Well (replaced in 2006, NMOSE well no. T-3489-POD2; note 
that water produced from this well is slightly saline and will require treatment 
prior to use for drinking water supply) 

 
La Luz Wells 4 and 7 will be replaced as needed in the future, to maintain capacity and well 

efficiency.  These wells were drilled in 1964 and 1971, respectively.  La Luz Well 8 was drilled in 

1999.  It should be noted that even with an aggressive well replacement program, routine well 

maintenance and monitoring, rehabilitation, and careful wellfield management, it may be difficult 

to maintain firm groundwater supply due to issues such as long-term drawdown in the aquifer due 

to reduced recharge, and regional and local pumping.   

1.2.2  Surface Water Sources  

Firm surface water supply falls short of the permitted diversion amounts for the City’s 

La Luz-Fresnal and Alamo Canyon surface water sources.  The City plans to continue routine 

maintenance for surface water sources, and also plans to continue to evaluate the La Luz-Fresnal and 

Alamo Canyon surface water sources for optimal delivery, and implement system improvements, to 

maintain firm supply.   

The discrepancy between firm supply and permitted diversion amounts is due in part to 

hydrologic limitations, drought, and climate change, but also may be due to issues with the 

administration of the resources.  There are concerns that the City may not be getting its legal 
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entitlement to these surface water sources.  Measurement and enforcement have been inadequate or 

absent, providing no assurance that other water users (with or without any legal entitlement) have 

not been taking the City’s water out of priority.  The City therefore intends to pursue a systematic 

approach to implementation of measurement and monitoring diversions to ensure that it gets its 

entitlement, and to provide the data needed for enforcement against illegal usage of these sources.   

1.2.3  Restoring Bonito Lake 

Bonito Lake supply was lost in 2012 due to the Little Bear Fire, and no supply has been 

available from Bonito Lake since that time.  Restoration of Bonito Lake in the aftermath of the Little 

Bear Fire provides an example of the time, effort, and resources required to restore surface water 

sources after they have been damaged by wildfire.  This example emphasizes the need for redundant 

groundwater supply, as devastating wildfires become more common. 

The City has completed substantial work, and continues to work towards restoring Bonito 

Lake.  Funding has come from numerous federal, state, and local sources.  Completed tasks have 

included dewatering, construction of a temporary coffer dam and bypass pipeline, excavation and 

hauling, and offsite disposal of burn scar debris, ash, and sediment totaling 581,000 cubic 

yards.  The construction cost was close to $21 million including New Mexico gross receipts tax 

(NMGRT).  Notice to proceed was issued in November 2017 and was substantially completed in 

April 2021.  Engineering, design, permitting, and oversight costs totaled close to $1.5 million 

including NMGRT.  Post-construction imagery shows a restored reservoir depth of approximately 

79 ft compared to a pre-construction depth of 40 ft.   

The next phase of work includes infrastructure improvements such as adding gated ports to 

the intake tower and several other improvements to the structure, adding a catwalk access to the 

intake tower, resurfacing the interior face and crest of the dam, replacing 1944-era valving and 

piping within the dam valve house, adding a Parshall flume and flow meter on the discharge pipe, 

and other improvements to site access and security fencing.  The project was advertised in May and 

June 2021, with the bid opening in July 2021.  Planned project duration is 10 months and the lakebed 

will remain drained as is the current condition.  The construction estimate is about $3.2 million 

including NMGRT.  Engineering, design, and permitting costs to date have totaled about $340,000 

including NMGRT, and construction phase services are estimated to be an additional $430,000 

including NMGRT.  
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The improvements related to restoration of Bonito Lake will also improve the quality of this 

water source once it is restored.  Additional challenges related to restoration of Bonito Lake are 

forthcoming, including refilling the lake, and potential issues related to the pipeline, which has been 

out-of-service for a prolonged period of time. 

1.3  Alamogordo Regional Water Supply Project 

As a result of previous planning efforts, the City is in the process of implementing desalination 

of brackish groundwater, under the Alamogordo Regional Water Supply Project (ARWSP).  ARWSP 

is a viable and economic source of supply that will be used to reduce the City’s dependence on drought-

sensitive surface waters. 

Of the water supply development alternatives studied over the past several decades, the 

ARWSP was the only alternative found to be technically feasible and cost effective, and able to meet 

the City’s requirements in terms of water quality, quantity, and schedule (Consensus Planning, 2018).  

The ARWSP consists of constructing and operating up to 10 brackish groundwater production wells at 

Snake Tank Well Field, booster pump stations, water transmission line to Alamogordo, and a 

desalination facility (also referred to as the brackish water reverse osmosis (RO) plant).  Figure 5 shows 

the components of the ARWSP.  In addition to the production wells, the project includes three 

observation wells located north and south of the production well field to monitor water levels and water 

quality. 

The Snake Tank Well Field is located 24 miles north of Alamogordo and east of U.S. 

Highway 54.  The desalination facility is located on Lavelle Road and encompasses 10 acres of 

City-owned land.  The Snake Tank Well Field water will be delivered to the facility through 

approximately 29 miles of pipeline.  The desalination process will treat brackish well water using 

RO, and the treated water will then be sent into the City’s municipal system by a booster pump 

station near the desalination plant.  The City will use the existing distribution system and no new 

distribution system will be constructed. 

The Alamogordo desalination facility has the potential to be expanded to a capacity of 

approximately 4 MGD.  However, it will be brought on-line in phases as Alamogordo grows and 

the need for potable water increases.  The Phase I Interim 1-MGD RO plant and transmission 

pipeline have been constructed. 
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Figure 5.  Map showing components of the Alamogordo Regional Water Supply Project,  
Otero County, New Mexico. 
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1.4  Other Water Supply Development Alternatives 

1.4.1  Aquifer Storage and Recovery 

Aquifer storage and recovery (ASR) may allow the City to store unused surface water in La Luz 

Well Field aquifer during the winter and spring months, for pumping out during the peak summer 

months.  As noted above, climate change modeling predicts earlier snowmelt and earlier peak flows.  

With limited reservoir space, ASR would be a potential solution for the City to more fully utilize its 

surface water sources.  ASR may also help the City to maintain groundwater firm supply going forward, 

particularly during periods of drought, and if well fields experience long-term drawdown. 

A preliminary study with pilot testing (Livingston Associates and JSAI, 1997) showed that an 

average of 2,000 ac-ft/yr of surface water could potentially be stored and re-pumped (if the extra surface 

water is available).  All diverted and stored winter flows would be retained under the City’s current 

adjudicated surface water rights.  

This project would work conjunctively with the ARWSP, and allow the City to store surface 

water for use during drought years while increasing the sustainability of La Luz Well Field.  An ASR 

program would provide more flexibility for conjunctive use water resource management. In this case, 

more ARWSP water would be produced to meet demands, and the available surface water would be 

stored within the aquifer.  A hybrid injection (recharge) and recovery well was drilled in La Luz Well 

Field for the purpose of ASR in 2001, but the project has not been permitted.  This project would be 

beneficial for maximizing existing sources under conjunctive use management.  There is also 

opportunity for ASR with reclaimed effluent; for example, with infiltration basins near the Mountain 

View Well. 

1.4.2  Re-Purified Water Use 

The City’s reclaimed water system is a valuable resource. This reclaimed water is used for turf 

irrigation at City parks, golf courses and recreational fields, construction, and other City needs. 

Utilizing reclaimed water for these uses offsets the demand for potable water. As part of the reclaimed 

water system, the City has constructed 16 miles of reclaimed water pipelines that is a looped system, a 

total of 8 pumping stations, and a total of 5.1-million gallons of reservoir storage. Currently the City 

uses up to 3 MGD of reclaimed water during the spring through fall months. However, during the 

winter months, approximately 1,000 acre-feet of reclaimed water is not needed for irrigation and is 

diverted to the center pivots located near the Water Reclamation Plant or to land disposal (within 

Township 16 South, Range 10 East, Section 16). 
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Re-purification of water may take the form of indirect potable reuse (IPR) or direct potable 

reuse (DPR).  Indirect potable reuse (also sometimes referred to as indirect planned potable reuse) is 

the addition of highly-treated wastewater (re-purified water) into the potable water system through 

aquifer recharge or surface water augmentation.  In contrast to IPR, DPR involves the use of advanced-

treated and re-purified water for potable supply without an environmental buffer such as an aquifer or 

surface water reservoir.  A number of communities throughout the United States are practicing IPR, 

and a few are practicing DPR.  Communities in New Mexico are also developing IPR or DPR projects, 

including Cloudcroft (DPR), Rio Rancho (IPR), and Albuquerque-Bernalillo County (IPR), while 

others are evaluating potential feasibility.  For Alamogordo, some of the reclaimed water produced 

during the winter months could be re-purified and used for aquifer recharge at the Prather Wells or La 

Luz Wells, or for surface water blending at La Luz reservoirs.  Feasibility studies and New Mexico 

Environment Department (NMED) permitting would need to take place prior to the City’s final 

decision for implementation.   

1.4.3  Outside Bulk Water Purchases 

As the market for water expands in the region, some outside bulk-water purchase scenarios 

may be feasible.  Any new water purchases to be considered would need to meet the City’s adopted 

water quality goal of 800 mg/L total dissolved solids (TDS) or less. Additionally, the facilities to 

convey the water into the City’s distribution system would need to be provided. Water that may be 

used for blending in the ARWSP would also be considered.  

 

2.0  WATER RIGHTS AND WATER SUPPLY 

A summary of the City of Alamogordo’s sources of water supply, water rights, and firm 

supply are presented in Table 1.  Details of surface water resources, and the analysis of firm supply 

(also sometimes referred to as firm yield) of surface water, are presented in Appendix A.  Details of 

groundwater resources, and the analysis of firm supply of groundwater, are presented in 

Appendix B.  Water rights documents referenced below are included in Appendix C. 
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2.1  Water Rights 

2.1.1  Bonito Lake 

The City has an adjudicated water right to divert up to 1,449.02 ac-ft/yr (and at a rate of 

2.36867 cfs) of surface water from Bonito Lake via the Bonito Pipeline under NMOSE surface water 

permit SP-13-5, with a priority date of 1907.  The City’s water right in the Bonito stream system 

was adjudicated in Lincoln County cause no. 3854, final judgement entered June 26, 1934.  It may 

also be noted that Holloman Air Force Base has an equal amount of surface water rights for Bonito 

Lake under SP-13.  Other entities own smaller amounts of surface water rights for Bonito Lake 

under SP-13, including Town of Carrizozo, Nogal Water Users Association, and State of New 

Mexico (for facilities at Fort Stanton).  Total water to be appropriated under SP-13 shall not exceed 

3,087.72 ac-ft in any one year (and at a rate of 5 cfs).   

Following approval of SP-13 in 1907, the original applicant El Paso and Rock Island 

Railroad Co. constructed the Bonito Pipeline to carry water from the Upper Bonito stream system, 

which drains to the Pecos River, over the divide and down the west side of the mountain range in 

the Tularosa Basin.  An NMOSE application approved in 1928 allowed for the point of diversion 

under SP-13 to include channel storage and the construction of Bonito Reservoir (referred to in this 

report as Bonito Lake) to a capacity of 1,180 ac-ft.  NMOSE issued a license in 1932 for Bonito 

Lake with a capacity of 1,180 ac-ft. 

Bonito Dam (NMOSE Dam Safety Bureau No. D-249) repairs and improvements to the 

spillway were accepted by NMOSE on September 13, 1982.  Proof of Completion of Works filed 

with NMOSE in 1986 for Bonito Dam rehabilitation work indicated the capacity of Bonito Lake to 

be 1,252 ac-ft.  In the aftermath of the 2012 Little Bear Fire, which caused Bonito Lake to become 

heavily silted, work has been ongoing to remove sediment from Bonito Lake and rehabilitate Bonito 

Dam.  Activities to restore Bonito Lake are described above in Section 1.2.3.   

2.1.2  La Luz-Fresnal 

The City has the right to divert up to 891 ac-ft/yr or 16 cfs of surface water from the La Luz-

Fresnal stream system under a number of NMOSE surface water declarations, and licenses issued 

by NMOSE, as described below.  The City’s water rights in the La Luz-Fresnal stream system were 

adjudicated in Otero County cause no. 1037, final decree entered July 23, 1918. 
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The City has a license dated June 5, 1951, for water rights under SD-1110 thru SD-1114, 

and SD-1118 thru SD-1122, to divert a combined total of 373.2 ac-ft/yr of the adjudicated waters of 

the La Luz-Fresnal stream system (plus 16 cfs under SD-1122).  The priority date for these rights is 

1884, with the exception of SD-1122, which has a priority date of 1866.  Under SD-1122, 16 cfs of 

combined natural and flood flows may be diverted.  Several of these NMOSE file nos. include 

multiple permitted points of diversion (PODs); for example, 19 PODs under SD-1110, 15 PODs 

under SD-1112, 2 PODs under SD-1113, and 6 PODs under SD-1122. 

A license dated December 16, 1960, for water rights under SD-1115 Amended and 0919, is 

to divert 36 ac-ft/yr of La Luz Creek waters, with a priority date of 1907.  A license dated 

December 16, 1960, for water rights under SD-1342 thru SD-1346, is to divert a combined total of 

186.9 ac-ft/yr of the adjudicated waters of the La Luz-Fresnal stream system, with a priority date of 

1884.  SD-1342 includes 3 permitted PODs, SD-1343 includes 2 PODs, and SD-1346 includes 

2 PODs.  A license dated June 30, 1961, for water rights under SD-1122, SD-1383, SD-1411, and 

SD-1412, is to divert a combined total of 58.8 ac-ft/yr in the La Luz-Fresnal stream system (plus 

16 cfs under SD-1122), with a priority date of 1907.   

A license dated May 31, 1962, for water rights under SD-1562 and SP-2886 Combined, is to 

divert 116 ac-ft/yr from a series of springs known as Crockett Springs, with priority dates of 1897 (for 

50.46 ac-ft/yr for irrigation use) and 1956 (for 65.54 ac-ft/yr for municipal use).  The SD-1562 permitted 

POD is not used to divert any of the 16 cfs licensed under SD-1122.  A license dated September 11, 

1963, for water rights under SD-1455 and SD-1456, is to divert a combined total of 120.3 ac-ft/yr from 

5 springs on the North Fork of Fresnal Creek, with a priority date of 1901.  The 4 PODs under SD-1455, 

and SD-1456 POD, are not used to divert any of the 16 cfs licensed under SD-1122.   

2.1.3  Alamo Canyon 

The City has a permit to divert up to 2,897 ac-ft/yr of surface water from the Alamo Canyon 

(and tributary Gordon Canyon) springs and stream system under NMOSE surface water declaration 

SD-637, with a priority date of 1877.  The permit for alternate points of diversion was approved by 

NMOSE, with conditions, on May 20, 1977.  NMOSE has granted extensions of time to perfect an 

appropriation of surface waters under SD-637 over the years.  Drought conditions have resulted in 

reduced flows and have thus prevented the City from putting to beneficial use its full water rights 

under SD-637.  The maximum historical metered diversion under SD-637 appears to have been 

1,454 ac-ft/yr in 2009.   
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SD-637 was originally declared by the City in 1932, and the declaration was submitted to 
NMOSE along with an application to change point of diversion.  The permit to change point of 
diversion was approved by NMOSE on October 14, 1932, and did not specify an amount of water, 
although the Inspection Report stated that the dry weather flow from the springs was 2.7 cfs and wet 
weather flow was 5.6 cfs.  Along with the application for alternate points of diversion submitted in 
1977, the City submitted an amended declaration that claimed 2,897 ac-ft/yr from Alamo Canyon. 

A license dated November 7, 1939, for the water right under NMOSE surface water permit 
SP-2176, is to appropriate 0.25 cfs from the Caballero Canyon springs and stream system, with a 
priority date of 1937.  A permit for alternate points of diversion under SP-2176 was approved by 
NMOSE, with conditions, on May 20, 1977.  The 1977 permit specifies a maximum diversion of 
181 ac-ft/yr.  NMOSE has granted extensions of time to perfect an appropriation of surface waters 
under SP-2176 over the years.  The maximum historical metered diversion under SP-2176 appears to 
have been 191 ac-ft/yr in 1997, representing a slight over-diversion.  Diversions under SP-2176 in 
subsequent years were less than the permitted amount of 181 ac-ft/yr. 

2.1.4  La Luz Wells and Golf Course Well 

The City has a license dated July 20, 2010, for the water right under NMOSE file no. T-32 et al., 
to divert 3,000 ac-ft/yr measured at the La Luz Wells.  The priority date for the right is 1956.  It should 
be noted that further expansion of the La Luz Well Field is not possible due to NMOSE administrative 
constraints as well as hydrogeologic constraints.  Additionally, the quality of this groundwater source 
does not meet the City’s guideline for a maximum TDS concentration of 800 mg/L, and requires either 
blending with surface water or additional treatment.   

On February 21, 2001, NMOSE approved permit T-814 et al. to divert up to 269.9 ac-ft/yr 
under T-814 et al.  On November 28, 2008, NMOSE approved the Golf Course Well (T-814; see 
Table 1) as a supplemental point of diversion to the rights under T-32 et al.  Under this permit, 
diversions from T-814 et al. are limited to 429.9 ac-ft/yr; further, only in years when diversions from 
T-814 et al. exceed 269.9 ac-ft/yr would additional water (up to 160 ac-ft/yr) be counted toward T-32 
et al.  In addition to La Luz Wells T-32-S-7 through T-32-POD14, the Golf Course Well T-814 is 
included as a point of diversion in the 2010 license for T-32 et al. 

2.1.5  Prather Wells 

On December 12, 2008, NMOSE approved permit to change locations of wells T-33-POD3 
and T-33-POD4 (Prather Wells).  Under this permit, the combined diversion from T-33-POD3 and 
T-33-POD4 shall not exceed 500 ac-ft/yr.  The Prather Wells were replaced in January 2010 under 
T-33-POD3 and T-33-POD4.  The priority date for the T-33 et al. permit is 1954.   
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Table 1.  City of Alamogordo sources of water supply, water rights, and firm supply 

type of source source of supply NMOSE  
File No. 

water right, 
ac-ft/yr 

water right 
status /  

priority date 

firm supply, ** 
ac-ft/yr 

surface water Bonito Lake SP-13-5 1,449 adjudicated / 
1907 271 

surface water  
(spring flow) 

La Luz-Fresnal 

SD-1110 thru SD-1122,  
SD-1342 thru SD-1346, SD-1383, SD-1411,  

SD-1412, SD-1455,  
SD-1456, SD-1562 

891 ac-ft/yr  + 
16 cfs * 

adjudicated / 
1866, 1884, 1897, 
1901, 1907, 1956 

1,653 

Alamo Canyon SD-637, SP-2176 3,078 permits / 
1877, 1937 601 

surface water sub-total 5,418 ac-ft/yr + 16 cfs * 2,525 

groundwater 

La Luz Wells T-32 et al. 3,000 licensed / 
1956 2,979 

Prather Wells T-33 et al. 500 permit / 
1954 500 

Golf Course Well T-814 269.9 licensed / 1956 
(see T-32 et al.) 270 

Mountain View Well T-3489-POD2 160.3 permit / 
1953 160 

Snake Tank Well Field 
(via ARWSP) T-3825 et al. 4,000 c permit / 

2000 3,360 b 

groundwater sub-total 7,930.2 7,269 

surface water and groundwater total 13,348  9,794 
*  16 cfs is time-of-day limited 
**  A surface water reliable supply of 3,513 ac-ft/yr, and groundwater supply of 7,131 ac-ft/yr, were used by the NMOSE for permit T-3825 et al. settlement 

purposes.  Groundwater firm supply is based on planned replacement of wells as needed to maintain optimum well efficiency. 
b  based on 4,000 ac-ft/yr diversion and an approximate overall 84 percent treatment recovery 
c  permit conditions allow diversion up to 4,000 ac-ft/yr, but can be increased up to 5,000 ac-ft/yr, provided that the sum of annual diversions for any consecutive 

5-yr period does not exceed 20,000 acre-feet 
NMOSE - New Mexico Office of the State Engineer 
ac-ft/yr - acre-feet per year 
cfs - cubic feet per second 
ARWSP - Alamogordo Regional Water Supply Project 
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2.1.6  Mountain View Well 

On May 31, 2007, NMOSE approved permit to change location of well T-3489-POD2 

(Mountain View Well).  Under this permit, the diversion from T-3489-POD2 shall not exceed 

160.33 ac-ft/yr, with a priority date of 1953.  T-3489-POD2 had been drilled in summer 2006 under 

emergency authorization.  NMOSE has granted extensions of time for proof of beneficial use over 

the years.  The Mountain View Well is not currently equipped; water produced from the Mountain 

View Well is slightly saline and will require treatment prior to use for drinking water supply. 

2.1.7  Snake Tank Well Field 

On July 3, 2007, NMOSE and the City of Alamogordo entered into a Settlement Agreement 

regarding permit T-3825 et al. for the Snake Tank Well Field.  The Settlement Agreement allows 

for the diversion of 4,000 ac-ft/yr from the wells associated with revised permit T-3825 et al., with 

a temporary increase in annual diversions up to 5,000 ac-ft/yr provided that the sum of annual 

diversions for any consecutive 5-year period does not exceed 20,000 acre-feet.  Revised permit 

T-3825 et al. is attached to the Settlement Agreement as “Exhibit No. 1.”  The priority date for 

revised permit T-3825 et al. is 2000.  Revised permit T-3825 et al. also involves a Settlement 

Agreement between the City, HFR Corporation, and Three Rivers Cattle Ltd. dated November 20, 

2007.  Revised permit T-3825 et al. includes numerous conditions of approval including a 

monitoring plan for monitoring groundwater levels and water quality, which was approved by all 

parties on January 8, 2008.   

The diversion quantity in the revised permit T-3825 et al. was approved based on the City 

of Alamogordo’s 2005-2045 40-Year Water Development Plan, a Stipulation between the City and 

NMOSE, the Twelfth Judicial District Court opinion, and the New Mexico Court of Appeals 

opinion.  The District Court’s decision was on April 7, 2008, the New Mexico Court of Appeals’ 

decision was on November 4, 2009, and the New Mexico Supreme Court denied a writ of certiorari 

on January 21, 2010 (it refused to hear an appeal). 

2.2  Water Supply 

Alamogordo conjunctively uses surface water and groundwater to meet demands (Figs. 6 

and 7).  The availability of surface water varies seasonally and with climate cycles, and shortages 

in surface water supply are made up with groundwater (Fig. 7).   
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Figure 6.  Bar graph showing sources of water for meeting City of Alamogordo annual water demand, for 2015 to 2019. 

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

2015 2016 2017 2018 2019

w
a
te

r 
d
e
m

a
n
d
, 
a
c
-f

t/
y
r

surface water

groundwater



JSAI  22 

 

JOHN SHOMAKER & ASSOCIATES, INC. 
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.  Bar graph showing sources of water for meeting City of Alamogordo average monthly water demand, for 2015 to 2019. 
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The majority of the City of Alamogordo’s water supply is derived from spring flows 

originating from La Luz and Fresnal Canyon system.  Additional spring flows are from the Alamo 
Canyon and Caballero Canyon systems, and Bonito Lake water, once restored, will be an important 
surface-water source.   

Firm surface water supply as presented in Table 1 and documented in Appendix A, falls far 
short of surface-water rights.  The City has surface-water rights of 5,418 ac-ft/yr plus 16 cfs, 
compared to firm surface water supply of 2,525 ac-ft/yr.  In order to optimize the surface-water 
resources of the La Luz-Fresnal system and Alamo Canyon system, the City has devoted full-time 
staff to inspection, maintenance, cleaning, and management of vegetation at the individual springs 
and surface-water collection systems.  Each spring is inspected and cleaned twice annually.  The 
City’s ongoing efforts to maintain surface water sources help to maintain firm surface water supply, 
but only to a limited extent due to the effects of drought and climate change. 

Groundwater is used primarily during the summer months to augment the surface water 
supply.  It is derived from seven wells within La Luz Well Field (T-32-S-3 through –S-9), two wells 
in the Prather Well Field (T-33-POD3 and T-33-POD4), and the Golf Course Well (T-814).  The 
Mountain View Well (T-3489-POD2) is not currently equipped.  

Firm groundwater supply as presented in Table 1 and documented in Appendix B, is 
relatively close to the amount of groundwater rights.  However, even with an aggressive well 
replacement program, it may be difficult to maintain firm groundwater supply due to issues such as 
long-term drawdown in the aquifer due to reduced recharge, and regional and local pumping.  
Groundwater quality may also deteriorate with long-term drawdown.  As noted previously, the 
Mountain View Well is not in service primarily due to issues related to water quality, making the 
total firm groundwater supply quantity presented in Table 1 more difficult to achieve. 

Between 2006 and 2010, the City of Alamogordo derived about 80 percent of its water 
supply from surface water that originates from the Sacramento Mountains and Bonito Lake, and the 
remaining 20 percent from La Luz and Prather Well Fields, and the Golf Course well, all of which 
are completed in the basin-fill aquifer.  Between 2015 and 2019, the City derived about 73 percent 
of its water supply from surface water that originates from the Sacramento Mountains, and the 
remaining 27 percent from groundwater wells.  No water has been diverted from Bonito Lake since 
the Little Bear Fire affected that source in 2012. 

In 2019 and 2020, there has been limited pumping from Snake Tank Well Field to test the 
pipeline and water treatment, but not yet to provide water supply.   
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3.0  WATER DEMAND PROJECTIONS 

3.1  Population Projections 

A projected annual growth rate of 1.2 percent continues to be used for water-planning purposes 

through 2060; this is the same rate used in the previous version of the Plan, and the City’s Water 

Conservation Plan (Wilson & Company, 2016).  This rate is consistent with the estimated rates used in 

the Preliminary Engineering Report for the wastewater treatment plant expansion (Bohannan Huston, 

2010), which were adopted by the City.  Utilizing this projected annual growth rate of 1.2 percent is 

considered appropriate for water-planning purposes.  Current projections at the county-level suggest 

slight population decline over the next 20 years (https://gps.unm.edu/pru/projections), but municipal-

level trends do not necessarily align with county-level trends. 

U.S. Census 2010 indicated a population of 30,403 for City of Alamogordo; however, the 

City submitted a challenge to the U.S. Census Bureau number in June 2013.  Based on actual data 

collected by the City, the estimated population served by the water system in 2019 was 34,250, 

including 33,849 individuals within the City limits, and 401 individuals outside the City.  Table 2 

presents population projections based on the 2019 estimate of the population served, and an annual 

growth rate of 1.2 percent. 

 
Table 2.  City of Alamogordo population projections 

year planning-level 
projected population a 

2020 34,661 

2025 36,791 

2030 39,052 

2035 41,452 

2040 44,000 

2045 46,704 

2050 49,574 

2055 52,621 

2060 55,855 
a  based on 1.2 percent annual growth rate, and 34,250 estimated  

population served in 2019 
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3.2  Goals for Gallons Per Capita Per Day Water Use 

Total GPCD represents total water supply (total water diverted) divided by the population 

served by the water system.  The City Commission has adopted a total GPCD goal of 165 GPCD, and 

this number is tied to the court opinions for revised permit T-3825 et al. (see Section 2.1.7).  The City 

does not seek to re-evaluate the GPCD goal at the current time particularly in light of the challenging 

conditions that the community is currently facing including drought, climate change, and economic 

hardship associated with the global pandemic.  These conditions contribute to flux in terms of overall 

water usage, and among various categories of water usage.  Table 3 presents a comparison of 

Alamogordo’s GPCD goal and others in the region, based on available information. 

Single-family residential GPCD represents water consumed by single-family residential 

customers divided by the population in single-family residential dwellings.  The City has a 

residential GPCD goal of 125 GPCD.   
 
 

Table 3.  Comparison of City of Alamogordo total GPCD goal with  
other water systems in southern New Mexico 

community projected 
year 

projected 
population b 

projected total demand,  
ac-ft/yr 

total  
GPCD goal 

Alamogordo 2060 55,855 10,330 165 

Las Cruces 2055 281,708 44,207 140 

Hobbs 2050 54,660 16,190 264 

Deming 2050 39,526 9,119 206 

Lovington 2053 22,670 6,157 242 

Truth or Consequences  
and Williamsburg 2050 14,134 2,795 176 

Jal 2045 6,127 1,990 290 
a     3,000,000 gallons per day wastewater reuse ac-ft/yr - acre-feet per year  
b    high growth projection GPCD - gallons per capital per day  
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3.3  Water Demand Projections 

Water demand projections for years 2020 through 2060 presented in Table 4 are based on 

projected population growth and total GPCD of 165 GPCD. 

 

Table 4.  City of Alamogordo water demand projections 
[projected population * projected total GPCD water use] 

year projected water demand, 
ac-ft/yr 

2020 6,410 

2025 6,804 

2030 7,223 

2035 7,667 

2040 8,138 

2045 8,638 

2050 9,169 

2055 9,732 

2060 10,330 

ac-ft/yr - acre-feet per year 

 

Figure 8 presents a graph of projected demand from 2020 to 2060, and the City’s firm 
groundwater supply.  The difference between total firm groundwater supply and projected demand 
in terms of diversions is 3,061 ac-ft/yr in 2060.  The difference between total firm supply 
(groundwater and surface water) and projected demand is 536 ac-ft/yr in 2060.   

3.4  Non-Revenue Water 

Non-revenue water is defined by the AWWA water balance (Table 5).  Alamogordo’s non-

revenue water represented about 21 percent of total diverted water between 2015 and 2019 (Table 6; 

also see AWWA water audit worksheet for 2019 in Appendix E).   
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Figure 8.  Graph showing City of Alamogordo projected water demands for 2020 to 2060, and the City’s firm water supply. 
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The City’s Comprehensive Plan indicates that aspects of the City’s water distribution system 

need improvements or replacement (Consensus Planning, 2018).  Many of the existing waterlines 

have reached the end of their expected operational life, causing leaks and frequent pipeline breaks.  

Non-revenue water numbers may also be somewhat elevated due to water system flushing, hydrant 

flushing, and fire protection field testing (unbilled authorized consumption, see Table 5).  These 

flushing processes represent important preventive maintenance, remove sediment from lines, and 

are critical to fire protection.  

The City is working to implement the highest and best technology available and 

economically feasible for the intended use to ensure conservation of water to the maximum extent 

practical.  AWWA has set an industry standard goal of less than 10 percent for water losses 

(AWWA, 1996).  The City has the goal of reducing non-revenue water from 21 percent of total 

diversions to 10 percent of total diversions by 2060 through water system rehabilitation. 

The Comprehensive Plan indicates that it is the City’s goal to replace 1,000 ft of water 

distribution lines each year and repair or replace 100 percent of broken water main valves found in 

the system.  Table 7 presents the City’s Infrastructure Capital Improvement Plan (ICIP) for public 

works for 2019-2023.  The City also plans to implement a Water Loss Control Program that includes 

water audits and an intervention process to implement the controls to reduce water losses 

(Consensus Planning, 2018).   

It should be noted that a considerable part of the near-term budget is dedicated to 

construction of the Snake Tank (ARWSP) transmission line (see Table 7).  It should also be noted 

that when supply from Bonito Lake comes back on line, City financial resources will be needed to 

provide finished water not only for City users, but also for Holloman Air Force Base users (see 

Section 2.1.1; Holloman Air Force Base has surface water rights for Bonito Lake, and the City 

provides the finished water from Bonito Lake supply).  These financial commitments are noted 

because they represent financial resources that could otherwise be allocated towards reduction of 

water losses. 
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Table 5.  American Water Works Association (AWWA) water balance 

total water 
diverted 

authorized 
consumption 

billed authorized a 
billed metered 

revenue 
billed unmetered 

unbilled authorized b 
unbilled metered 

non-revenue 

unbilled unmetered 

water losses 

apparent losses c 
unauthorized 
customer metering inaccuracies 
systematic data handling errors 

real losses d 
leakage on transmission and/or distribution lines 
leakage and overflows at Utility storage tanks 
leakage on service connections 

a    examples include metered deliveries for residential, industrial, commercial, and institutional use, and park and golf course irrigation 
b    examples include metered main flushing, sewer cleaning, potable well flushing, non-potable production  
c    examples include theft and vandalism, customer metering inaccuracies, and data handling errors 
d    examples include line leakage, and storage tank leakage and overflow 
 

Table 6.  City of Alamogordo non-revenue water and total water losses 

year 
total 

diversions, 
ac-ft/yr 

authorized 
consumption, a 

ac-ft/yr 

non-revenue 
water, 
ac-ft/yr 

percentage of diversion 
that represents  

non-revenue water 

water 
losses, 

ac-ft/yr 

percentage of diversion 
that represents water 

losses 
ILI b 

2015 5,072 4,174 898 18 857 17 d - 
2016 4,826 3,824 1,002 21 956 20 d - 
2017 4,362 3,625 737 17 703 16 d - 
2018 4,975 3,659 1,316 26 1,256 25 d - 
2019 c 4,800 3,622 1,178 25 1,124 23 3.37 

average 4,807 3,781 1,026 21 979 20 - 
a    includes billed (account and bulk sales) and unbilled (main flushing, sewer cleaning, potable well flushing, non-potable production) metered deliveries 
b    ILI = Infrastructure Leakage Index (real losses / unavoidable annual real losses) 
c   from 2019 AWWA Water Audit spreadsheet completed by City, see Appendix E 
d   based on [water losses / non-revenue water] ratio in 2019 
ac-ft/yr - acre-feet per year 
-   not calculated 
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Table 7.  Summary of City of Alamogordo 2019-2023  
Infrastructure Capital Improvement Program for public works 

project 
expenditures, millions of U.S. dollars 

2019 2020 2021 2022 2023 

Snake Tank transmission line $2.0 $2.0 $2.0 $2.0 $2.0 
City Hall HVAC replacement $0.1 $0.1 $0.1   
Fresnal Canyon Pipeline Replacement, Diversion 5 to Snow Smith Springs  $0.675     
Foothills Water Storage Rehab $1.0523     
Lower Alamo Water Storage Rehab $0.8106     
Ocotillo Water Storage Rehab $0.0568     
Upper Heights Water Storage Rehab  $0.8164     
Griggs Field Park Ground Storage Reservoir  $0.8973     
18th Street Ground Storage Reservoir $1.4915     
University Park Ground Storage Reservoir  $0.8391     
10th Street Reservoir Exterior  $0.2086     
Facilities for ADA Compliance $0.3     
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4.0  WATER CONSERVATION 

The City of Alamogordo has an aggressive water conservation program.  As a responsible 
community situated in the arid Southwest, the City emphasizes and encourages water conservation, 
and has achieved significant results in water conservation while working to maintain a reasonable 
quality of life.  

4.1  Baseline Water Conservation 

Water conservation measures implemented by the City are summarized in the sections below. 

4.1.1  Water Conservation Ordinances 

• Water Conservation Ordinance No. 948 (1995 and updates) established days and 
times when outdoor watering is permitted; requires covers on swimming pools when 
not in use; prohibits outdoor decorative fountains; and places restrictions on vehicle 
washing; new construction landscaping; and other activities.  The June 2020 edition 
of the City Profile publication reminds residents of the days for outdoor watering 
based on street address, with no outdoor watering permitted on Mondays, or between 
9 am and 6 pm, effective May 1 to November 1. 

• Water Rationing Ordinance No. 1008 (1997, amended 2003) mandates reduction in 
water usage during times of diminished water supplies; established automatic water 
rate surcharges; and set trigger points for a 3-stage rationing plan. Note: water 
rationing is not considered a conservation measure except during emergency 
situations when the City does not have enough supply to meet demand. 

• Water Rate Ordinance No. 1106 (2000, amended 2002) established increasing 
block water rates system, and provides for surcharges in addition to block rates. 

4.1.2  Water Reclamation 

• The City’s water reclamation program mandated use of reclaimed water for 
irrigation of City green spaces and turf, and for use in construction activities and 
other non-potable water needs by contractors and City departments, which saves 
up to 3 MGD of potable water.  The City’s reclaimed water system includes the 
Alamogordo Water Reclamation Plant, 16.2 miles of pipeline, a total of 8 pumping 
stations, and a total of 5.1-million gallons of reservoir storage.  In 2019, total 
reclaimed water use was 1,925 ac-ft/yr. 

• The Wastewater Reuse Master Plan Update (Bohannan Huston, 2015) has been 
completed, with technical review of the reuse system and recommendations for 
future improvements and expansion of supply, storage, and distribution systems. 
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• A water model has been developed to replicate field data provided by the Wastewater 
Reuse Master Plan Update, and help with analysis of existing conditions to provide 
recommendations and alternatives for improvements to the reuse water system 
problem areas, including volume, demand, supply, and pressure throughout the whole 
reuse system. 

• The Reclaimed Water Line Looping project has been completed to relieve large 
pressure swings and improve water flow and quality throughout the reuse system. 

4.1.3  Other Water Conservation Measures 

• A total GPCD goal of 165 GPCD, and a residential GPCD goal of 125 GPCD, have 
been established. 

• A low-flow toilet rebate program has been in effect since 2001, and was updated in 
2016. 

• Three raw water storage reservoirs and reclaimed water reservoirs have been lined 
and covered to reduce evaporation and leakage losses by almost 1 MGD. 

• All residential water meters in the City have been replaced with “water smart” 
meters, and the City maintains a program to replace water meters that are over  
12 years old.  Larger meters for businesses will be replaced in FY2022. 

• The City provides public education resources on water conservation through the  
City Profile publication, and xeriscaping workshops through the Keep Alamogordo 
Beautiful program. 

• Department of Public Safety / Fire Services has implemented innovative water 
conserving methods to conduct required equipment testing, resulting in a savings  
of tens of thousands of gallons per year since 2004. 

• The City continues to conduct water quality sampling and analysis, and use the 
sampling results and compliance tracking data to determine potential contamination 
sources, susceptibility of the water supply to contamination sources, and potential 
water system deficiencies to identify measures to be taken to prevent contamination. 

4.1.4  Gallons Per Capita Day Water Use 

Based on information provided by the City, total GPCD was 128 GPCD on average between 
2015 and 2019.  The City has complied with condition no. 9 of revised permit no. T-3825 et al., 
which stipulates that water use shall not exceed 165 GPCD.  Detailed information on water use for 
2015 through 2019 is provided in the NMOSE GPCD Calculator spreadsheet in Appendix D.  Note 
that in the NMOSE GPCD Calculator spreadsheet, multi-family residential consumption has been 
included with other metered consumption, as the number of multi-family connections does not 
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necessarily represent the number of multi-family units.  Total GPCD in the NMOSE GPCD Calculator 
spreadsheet differs somewhat from the 128 GPCD average value stated above due to the fact that the 
calculations in the NMOSE GPCD Calculator spreadsheet do not utilize data on population served by 
the water system as determined by the City.  Based on information provided by the City, single-
family residential GPCD was 90 GPCD on average between 2015 and 2019 (see Appendix D).   

It should be noted that GPCD in recent years has continued to be largely supply-driven and 
the result of implementation of water conservation ordinances related to water use restrictions and 
surcharges.  The City will continue efforts for water conservation, water reclamation, reduction of 
water losses, and optimization of firm supply, but it should be noted that a slight increase in GPCD 
in the future may reflect improvement in quality of life and economic development that is needed 
to sustain the community.  

4.2  Water Conservation Plan 

The City’s Water Conservation Plan (Wilson & Company, 2016) presents goals and strategies 
for water conservation going forward.  The Plan provides an evaluation of water supplier performance, 
and identifies issues to address through ongoing efforts of the City’s Water Conservation Program.  
Anticipated results of the Water Conservation Plan include: 1) Reduction of non-revenue water by 
15 percent by 2026, 2) Continue to maintain a low GPCD, and 3) Reduce peak summer water demands. 

In addition, the City’s Comprehensive Plan (Consensus Planning, 2018) outlines a number of 
goals, objectives, and strategies that may aid in water conservation going forward. 

4.2.1  Provide for the safe and efficient delivery of water services 

Strategies to provide for the safe and efficient delivery of water services may include:  

• Secure funding for and implement the projects identified in the Infrastructure Capital 
Improvement Plan (ICIP) 2019-2023, and continue to update and include projects in 
future ICIPs.  Table 7 presents the City’s ICIP for public works in 2019-2023. 

• Prepare a Water System Master Plan 

• Develop a GIS-based functional database for the City’s water distribution system and 
provide updates to the database on an on-going basis. 

• Develop an Operation and Maintenance (O&M) Plan that details maintenance 
programs, emergency response plan (ERP), standard operating procedures (SOPs), 
and rehabilitation and replacement planning (see Comprehensive Plan for full 
description). 

• Develop the ARWSP, and utilize water reclamation up to the existing design 
capacity. 
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4.2.2  Reduce water losses 

The City plans to implement a Water Loss Control Program that consists of three major 

components:  

• Water audit to identify and quantify water uses and losses from the existing wells, 
water storage tanks, and water distribution system;  

• Intervention process to implement the controls to reduce water losses, and repair and 
replace the leaking areas of the system; and  

• Evaluation to determine the success of the intervention process.  

4.2.3  Further development or modification of baseline water conservation measures 

• Continue, expand, or modify the City’s conservation education programs, as needed. 

• Continue rebates for replacing existing plumbing fixtures, and consider 
implementation of new rebate programs for items such as replacement of high-water-
use evaporative coolers. 

• Consider modification of water rate structure, and increase in water rates. 

• Evaluate the performance of water conservation methods on a regular basis and 
determine whether additional measures are needed. 
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APPENDIX A. 

A.1.0  BACKGROUND ON SURFACE-WATER RESOURCES 

A.1.1  Regional Setting 

Within the City of Alamogordo 40-year water planning region, the spring flows from the 

Sacramento Mountains vary seasonally, and are generally greater during the months of March 

through May.  Spring (and stream) flows generally occur after all of the demands for water in 

the watershed are satisfied (i.e.; evapotranspiration, upstream diversions, domestic wells, etc.). 

In wet years, rainfall and snowmelt runoff can be a substantial contributor to the amount of 

streamflow available for diversion.  Storm water runoff from summer thunderstorms occurs 

rapidly and is difficult to capture and clean to potable water standards. 

The U.S. Geological Survey (USGS) has collected a limited dataset of daily base flow and 

peak flow measurements for Tularosa Creek at Bent and near Tularosa, and for Alamo Creek, La 

Luz Creek, and the Sacramento River.  Only peak flow for Three Rivers was measured by the USGS 

from 1955 to 1977.  A summary of available surface water data is presented as Table A1, and shows 

the period of record and annual mean streamflow in acre-feet per year (ac-ft/yr).  Figure A1 shows 

stream gage locations. 
 

Table A1.  Summary of available surface water data for the City of Alamogordo  
40-year water planning region, New Mexico 

station name USGS ID period of 
record 

water year mean 
streamflow,  

ac-ft/yr 

Tularosa Creek near Bent, NM 08481500 1949-2019 9,805 

Rio Tularosa near Tularosa, NM 08482000 1939-46 11,091 

Rio La Luz near La Luz, NM 08483000 1911-12 8,536 

Rio Fresnal near Mountain Park, NM 08484000 1911-12 1,050 

La Luz Creek at La Luz, NM 08484500 1910-13;  
1982-2019 a 5,833 

Alamo Creek at Woods Ranch near Alamogordo, NM 08485500 1933-50 1,283 

Sacramento River near Sunspot, NM 08492900 1984-89 2,173 
a      1983 to 1987 represent the only years with complete datasets to calculate water year streamflow 
ac-ft/yr – acre-feet per year 
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Figure A1.  Map showing surface-water gaging stations in the City of Alamogordo  
40-year water planning region, New Mexico. 
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A.1.2  Watershed Budget 

The estimated watershed yield provides some estimate of runoff plus storage in the soil 
horizon and groundwater recharge to mountain block for a particular watershed.  Not all of the 
watershed yield can be captured.  Furthermore, not all of the streamflow can be captured; 
particularly storm flow events.  Of particular importance are the water budgets for La Luz Canyon 
and Alamo Canyon watersheds and the availability of surface water.  Table A2 summarizes the 
surface water components of each of these watersheds.  The water rights in La Luz Canyon are 
greater than the estimate yield, and can only be fully exercised in times of above-average 
precipitation and streamflow. Upon reviewing Table A2, it is apparent that the availability of 
streamflow is limited, and surface water is over-appropriated. 
 

Table A2.  Surface-water components of Alamo Canyon and La Luz Canyon,  
City of Alamogordo 40-year water planning region, New Mexico 

component Alamo Canyon La Luz Canyon 
watershed yield, acre-feet per year (ac-ft/yr) 3,460 10,900 
mean annual flow, ac-ft/yr 1,280 8,600 
percent of streamflow resulting from storm flow events 10 to 20 a 
total surface water rights 3,078 6,700 + 
estimated range in annual streamflow, ac-ft/yr 700 to 2,000 b 4,800 to 13,300 b 

a based on analysis of daily streamflow for Rio Tularosa, Tularosa Creek, and La Luz Creek 
b based on analysis of annual streamflow for Rio Tularosa, Tularosa Creek, and La Luz Creek 

 

A.1.3  City’s Surface Water Supplies 

Historically, more than 70 percent of the City of Alamogordo’s water supply has been 
derived from surface water that is affected by drought.  Figures A2, A3, and A4 present historical 
surface-water diversions from La Luz-Fresnal Canyon, Alamo Canyon, and Bonito Lake, 
respectively, from 1967 to 2010.  Historical meter records document water diversions from La 
Luz-Fresnal Canyon, Alamo Canyon, and Bonito Lake to the City of Alamogordo.  Meter 
records from a Parshall flume, referred to as La Luz-Fresnal Flume, document diversions from 
springs in La Luz-Fresnal Canyons.  Meter records for Alamo Canyon document diversions from 
the springs in Alamo Canyon.  Meter records for the Bonito Lake Receival document diversions 
from Bonito Lake when they reach La Luz WTP, where water has historically been apportioned 
between Alamogordo and Holloman Air Force Base. 

Table A3 summarizes the annual surface water diversions, shows the average diversion 
for the period 1967 to 2010, and shows the annual diversion rate that statistically will occur 
95 percent of the time (the fifth percentile of the historical data-set).  
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Figure A2.  Graph showing surface-water diversions from Alamo Canyon, from 1967 to 2010, for the City of Alamogordo. 
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Figure A3.  Graph showing surface-water diversions from La Luz-Fresnal Canyon,  

from 1967 to 2010, for the City of Alamogordo. 
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Figure A4.  Graph showing surface-water diversions from Bonito Lake, from 1967 to 2010,  

for City of Alamogordo and Holloman Air Force Base. 
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Table A3.  Historical diversions measured at La Luz-Fresnal Flume, Alamo Canyon, and 
Bonito Lake Receival, City of Alamogordo 40-year water planning region, New Mexico 

year 
diversion, acre-ft 

La Luz-Fresnal Alamo Canyon Bonito Lake* 
1967 1,961 784 1,608 
1968 2,028 838 2,431 
1969 2,046 1,034 2,204 
1970 2,229 1,169 2,019 
1971 2,412 (b) 524 
1972 2,070 (b) 2,050 
1973 2,232 (b) 2,196 
1974 3,466 (b) 1,146 
1975 3,891 (b) 2,196 
1976 4,279 (b) 1,759 
1977 4,209 (b) 2,027 
1978 3,670 1,046 1,818 
1979 1,951 1,823 1,383 
1980 2,437 1,570 2,129 
1981 2,189 1,390 1,290 
1982 1,610 1,495 2,279 
1983 3,299 1,475 1,853 
1984 4,255 1,467 1,791 
1985 (a) (a) (a) 
1986 3,047 1,872 1,757 
1987 4,326 1,920 (a) 
1988 5,137 1,340 1,715 
1989 4,237 1,471 (a) 
1990 5,032 1,414 1,359 
1991 3,869 1,491 1,637 
1992 5,782 2,081 786 
1993 5,099 1,760 748 
1994 5,529 1,490 (a) 
1995 5,330 1,368 (a) 
1996 5,382 1,260 (a) 
1997 5,739 1,111 1,236 
1998 4,425 1,106 1,282 
1999 3,542 1,108 788 
2000 3,334 1,121 542 
2001 2,765 888 1,484 
2002 2,523 684 766 
2003 2,232 683 1,200 
2004 2,309 634 1,468 
2005 2,080 605 2,535 
2006 1,489 579 1,014 
2007 1,866 1,131 1,817 
2008 2,674 1,260 1,506 
2009 2,784 1,522 864 
2010 1,826 1,143 1,277 

average diversion, acre-ft 3,318 1,257 1,539 
diversion exceeded 95% of the time, acre-ft 1,653 601 542 
95% tolerance interval 1,489 to 1,961 579 to 784 524 to 788 

* total diversions for City of Alamogordo and Holloman Air Force Base 
(a) no data available 
(b) diversion system under repair during this period and surface-flow diversion data-set incomplete  
   c   based on the 5th percentile of the historical dataset 
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A.1.4  Definition of Firm Yield 

A water-supply definition for firm yield can be found in Linsley et al. (1982), and is 

“Firm yield is the minimum yield during the life of the reservoir [supply].”  Therefore, the firm 

yield is based on the worst years in the record for water supply, which includes hydrologic and 

system limitations, and ultimately reflects reliability of supply.  A case study in Linsley et al. 

(1982) demonstrates that simply using the average or median tends to overestimate supply.  To base 

the availability of water supply on the assumption of stationarity of streamflows in semi-arid and 

arid regions is described by Evans (1985) as unrealistic, and other statistical analyses, such as the 

use of confidence intervals, provides a more realistic approach to determining firm yield (supply).   

A.1.5  Firm Yield Method for Surface Water Sources 

The firm yield analysis is based on diversion records, and it is assumed that the amount 

of water diverted is the maximum amount that could be diverted. This assumption is based upon 

knowledge of the City’s operations and communications with City staff. Any amount of water 

that was not diverted, for any reason, is not measured and therefore cannot be counted upon. 

Because the datasets are not normally distributed, non-parametric statistical analysis of the fifth 

percentile of the historical surface water diversion dataset, and the tolerance interval associated 

with the fifth percentile, was determined to be the most sound and appropriate method for 

determining the firm yield of Alamogordo’s surface water supplies.  These methods rely on 

historical surface-flow data as opposed to assumptions about future flows (Helsel and Hirsch, 

1992).  Calculating a percentile of the historical dataset is essentially using observations from 

the past to make inferences about what can be expected for the future.  The fifth percentile was 

chosen as a conservative flow value that is available upon demand, since 95 percent of historical 

flows exceeded the fifth percentile.  

The tolerance interval is essentially a confidence interval centered around a percentile, and 

is “the most commonly reported statistic for analyses of low flows (Helsel and Hirsch, 1992).”  A 

confidence level of 90 to 99 percent is commonly used for hydrologic applications (Yevjevich, 

1982).  A confidence limit of 95 percent was used in calculating the tolerance interval for the fifth 

percentile.  Because the annual surface-water diversion datasets for La Luz-Fresnal Canyon, Alamo 

Canyon, and Bonito Lake do not have normal distributions, non-parametric methods were used to 

determine the fifth percentiles and the tolerance intervals presented in Table A3. 
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A.1.6  Alamo Canyon 

Alamo Canyon, which has a drainage area of 25 square miles, drains from the Sacramento 

Mountains into the lowlands of the Tularosa Basin about 3 miles southeast of Alamogordo.  When 

the City was founded in 1898 its original water supply was brought by pipeline from Alamo Creek.  

Streamflow measurements from Alamo Creek from 1933 to 1950 indicated an average of 

1,283 ac-ft/yr (Table A1), and the USGS has estimated streamflow in Alamo Creek to average 

1,433 ac-ft/yr (Table A2).  The chemical quality of the water is generally good; it commonly 

contains about 500 milligrams per liter (mg/L) total dissolved solids (TDS) and about 130 mg/L 

sulfate.  The water rights of Alamo Creek (3,078 ac-ft/yr) are owned by the City of Alamogordo.  

The City has extended its pipeline upstream to utilize springs in Alamo Canyon and its tributaries.  

A graph showing the diversions from Alamo Canyon is provided as Figure A2.  Diversions from 

Alamo Canyon averaged 1,257 ac-ft/yr over a 44-year historical period (see Table A3).  The 

minimum diversion of 579 ac-ft/yr occurred in 2006. 

A.1.7  La Luz Creek 

La Luz Creek is a perennial stream fed by springs along La Luz and Fresnal Canyons and 

their tributaries.  The drainage area of La Luz Creek above the community of La Luz is about 

65 square miles.  La Luz, located 6 miles north of Alamogordo, was established in 1864, and later 

the communities of Mountain Park and High Rolls were established upstream along Fresnal 

Canyon. The City of Alamogordo owns approximately 12,500 ac-ft/yr of water rights associated 

with La Luz Creek.  The USGS gauged daily base flow in La Luz Creek from 1982 to 1989, which 

showed an average daily base flow of 12 CFS or 8,694 ac-ft/yr (Table A1).  La Luz Irrigation 

District has rights to the first 400 gallons per minute (gpm) diverted from La Luz-Fresnal system, 

which can significantly limit the City’s diversion during drought conditions. 

The TDS content of La Luz Creek water varies from 672 mg/L at a spring in Fresnal Canyon 

to 1,700 mg/L near La Luz railway station. 

A graph showing the diversions from La Luz Creek is provided as Figure A3.  Diversions 

from La Luz Creek have averaged 3,318 ac-ft/yr over a 44-year historical period (see Table A3), 

but a significant decline in water diverted from La Luz Creek has occurred despite the fact that the 

diversion system has been modified for optimum capture (see Figure A3).  The minimum diversion 

of 1,489 ac-ft/yr occurred in 2006. 
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The recent decline in diversions from La Luz Creek is largely due to drought conditions, 

but domestic water demands (from more than 480 wells) in La Luz Creek watershed have increased 

over the last 15 years. These wells contribute to reducing streamflow by diverting (pumping) 

groundwater before it reaches the stream and becomes surface flow.  

A.1.8  Bonito Lake 

Bonito Lake is located approximately 15 miles northwest of the Village of Ruidoso, within 

the Lower Pecos River Drainage Basin.  The Lake is owned and operated by the City of 

Alamogordo as a municipal water supply for Alamogordo, Holloman Air Force Base (AFB), 

Carrizozo, Nogal and Ft. Stanton. Although the Lake is not physically within the Tularosa Basin, a 

90-mile long pipeline carries Bonito Lake water to Alamogordo and Holloman AFB.  The City of 

Alamogordo and Holloman each own 1,449 ac-ft/yr of water rights (2,898 ac-ft/yr combined).  

Annual amounts of water diverted from Bonito Lake, which have been less than the combined right, 

are divided evenly between Alamogordo and Holloman. Other entities owning Bonito Lake water 

rights, which total approximately 190 ac-ft/yr, are Carrizozo and Nogal. 

Water from Bonito Lake, superior in chemical quality at 300 mg/L TDS, is mixed with the 

spring and groundwater at La Luz Water Treatment Plant (WTP) to increase the overall supply 

and improve the quality. 

Bonito Lake had a surface area of approximately 100 acres (US Bureau of Reclamation, 

1989) with a maximum depth of about 75 ft. The Lake was constructed in 1931 and drains a 

watershed of more than 21,000 acres (33 square miles).  

A graph showing the diversions from Bonito Lake is provided as Figure A4. The average 

annual diversion from Bonito Lake to the City of Alamogordo over a 44-year historical period was 

only about 760 ac-ft/yr.  The total firm supply of Bonito Lake is calculated as 542 ac-ft/yr. The City 

of Alamogordo’s portion is one half of the firm supply based on the total diversion shared with 

Holloman AFB (Table A3).  It should be noted that the diversions from Bonito Lake over a 44-year 

historical period accounted for only about 5 to 19 percent of the overall water supply to 

Alamogordo. 
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Prior to the Little Bear fire, the Bonito Lake supply had been highly unreliable due to low 

storage during periods of drought, pipeline conditions, periods of poor water quality due to fall and 

spring turn over, and minimum lake-level requirements for fish, wildlife, and recreation.  In 

addition, the reservoir is over 75 years old and has lost significant storage capacity due to 

sedimentation.  The 2012 Little Bear fire severely burned the majority of the Bonito Lake 

watershed, and rain storms following the fire silted-in the reservoir to where it was inoperable.  

Efforts to reclaim Bonito Lake are in progress, but it may be over a decade before Bonito Lake will 

be able to supply water to Alamogordo.   

For planning purposes, it is assumed that the City of Alamogordo’s portion of the Bonito 

Lake supply is approximately 271 ac-ft/yr (half of firm yield). 

A.1.9  Firm Yield Analysis 

Based on a 44-year period from 1967 to 2010, the diversions that are met or exceeded 

95 percent of the time, calculated for La Luz-Fresnal (1,653 ac-ft/yr), Alamo Canyon 

(601 ac-ft/yr), and Bonito Lake (271 ac-ft/yr) water delivered to the City of Alamogordo, are 

estimates of the firm yield from each of these sources. Including data from the 1980s and early 

1990s leads to a higher estimate of firm yield, because above-normal precipitation during this 

period caused an increase in streamflow during this time. Table A4 summarizes the City of 

Alamogordo’s surface water sources, water rights and firm yield. 

 

Table A4.  City of Alamogordo’s surface water sources, water rights, and firm yield,  
City of Alamogordo 40-year water planning region, New Mexico 

surface water source water right, 
ac-ft/yr 

firm yield, 
ac-ft/yr 

Bonito Lake** 1,449 271 
La Luz- Fresnal 891 ac-ft/yr + 16 CFS* 1,653 
Alamo Canyon 3,078 601 
total surface water 5,418 ac-ft/yr + 16 CFS* 2,525 
*    16 cfs (cubic feet per second) is time-of-day limited 
**   currently firm yield is zero due to the destruction from the Little Bear Fire 
ac-ft/yr - acre-feet per year 
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Therefore, the firm yield of Alamogordo’s surface water sources indicates a potential 

minimum available supply of about 2,525 ac-ft/yr. However, it is possible that the City may 

experience extended severe drought conditions or other circumstances in the future where there is 

little or no surface water supply, and water demands must be offset entirely by groundwater 

resources. 

There are three options for determining the availability of surface water for this Plan, 
and the most conservative figures (numbers 2 and 3 below) have been used: 

1. New Mexico Office of the State Engineer (NMOSE) settlement agreement  
total of 3,513 ac-ft/yr 

2. Firm yield calculated total of 2,525 ac-ft/yr 

3. Conjunctive use management assumption of zero surface water 

For planning purposes, the City of Alamogordo will rely on a future firm surface-water 

supply of only 2,525 ac-ft/yr. During extreme drought conditions, the City will not rely on any 

surface water supply. 
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APPENDIX B. 

B1.0  BACKGROUND ON GROUNDWATER RESOURCES 

B1.1  Regional Supply 

Groundwater in the City of Alamogordo 40-year water planning region can be divided into 

two generalized geologic settings: 1) the basin fill aquifer, and 2) the bedrock aquifer. The extent 

and total dissolved solids (TDS) content of water in the basin fill aquifer is shown in Figure B1.  The 

majority of the wells in the planning Region produce from the basin fill aquifer.  The basin fill aquifer 

is known to have the highest well yields in the planning region, suitable for irrigation and municipal 

supply.  All of the City’s groundwater supply wells are constructed in the basin fill aquifer; however, 

some of the most productive wells in the planning region are completed in basin fill as well as 

bedrock.  The bedrock aquifer alone is not suitable for municipal supply wells.   

B1.2  City Groundwater Supply 

The City has groundwater supply wells associated with La Luz Well Field (T-32-S through 

T-32-S9), the Prather Well Field (T-33-POD3 and T-33-POD4), the Golf Course Well (T-814), 

and the Mountain View Well (T-3489-POD2).  Well locations are shown in report Figure 3.  

Historical meter records document water diversions from La Luz and Prather Well Fields, and the 

Golf Course Well.  The Mountain View Well is not currently equipped. 

B1.3  La Luz Well Field (T-32-S through T-32-S-9) 

Some of the most productive wells in the planning region are completed in basin fill as 

well as bedrock.  One example of production from the basin fill and bedrock aquifers is the City 

of Alamogordo’s La Luz Well Field, where well yields range from 250 gallons per minute (gpm) 

to 900 gpm.  Alamogordo’s La Luz Well Field is located a few miles north of Alamogordo.  La 

Luz Well Field data are summarized in Table B1. 
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Figure B1.  Map showing the extent and total dissolved solids (TDS) content of water in the 

basin-fill aquifer, City of Alamogordo 40-year water planning region, New Mexico. 
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Table B1.  Summary of well data for the City of Alamogordo’s La Luz Well Field,  
Otero County, New Mexico 

 

well Well No. 
2 repl. 

Well No. 
3 repl. 

Well 
No. 4 

Well No.  
5 repl. 

Well No. 
6 repl. 

Well 
No. 7 

Well 
No.  8 

date drilled  2012 2008 1964 2008 1992 1971 1999 

total depth, ft 990 880 780 935.7 844 750 991 

water level, ft bgl 424 400 440 438 359 336 408 

water column, ft 566 480 340 497.7 485 414 583 

pumping level, ft bgl 500 590 516 615 500 481 625 
instantaneous 
production rate, gpm 600 500 320 600 900 850 250 

feet bgl - feet below ground level 
gpm - gallons per minute 
n/a - not available 
 

 
La Luz Well Field consists of seven wells, and is used to meet summer water demands when 

surface-water diversions are typically low.  Historically, the well field has been pumped 

approximately six months out of the year from April to September.  Figure B2 presents historical 

annual diversions from La Luz Well Field.  Annual diversions from La Luz Well Field have ranged 

from 147 acre-feet per year (ac-ft/yr) to 2,750 ac-ft/yr, with an average of about 1,195 ac-ft/yr.  The 

fluctuation in diversions from the well field has varied as a result of changes in surrounding demand 

from other groundwater users, encroachment of junior water rights, variable recharge and aquifer 

storage capacity, and ability to use surface water and reclaimed water to meet part of the City’s total 

water demand.  

Water level declines have accumulated in La Luz Well Field area, and the average water 

level decline has been approximately 0.5 feet per year, but varies from well to well.  The observed 

water level declines in La Luz Well Field area are a result of local and regional groundwater 

pumping, reduced recharge from captured stream flow, and numerous domestic wells. 

Additionally, the water quality diminishes throughout the pumping season.   
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Figure B2.  Graph showing groundwater diversions from La Luz Well Field, from 1957 to 2010, for the City of Alamogordo. 



JSAI   B-5 
 

JOHN SHOMAKER & ASSOCIATES, INC. 
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS 

 
Reliable supply from La Luz Well Field is difficult to estimate because it would depend on 

successful New Mexico Office of the State Engineer (NMOSE) applications to replace wells, and 

management decisions such as acceptable levels of long-term drawdown and pumping rates of 

individual wells, as well as recharge and aquifer management. 

An analysis of the potential yield from La Luz Well Field was performed using the JSAI 

groundwater flow model (JSAI, 2006).  The long-term predicted yield from La Luz Well Field, 

assuming a successful well replacement program and optimum well efficiency, is 2,979 ac-ft/yr as 

shown in Table B2.   

 

Table B2.  Summary of predicted yield from La Luz Well Field assuming optimum well 
efficiency and the ability to replace wells and maintain efficiency 

 
 
 
 
 
 
 
 

a  based on operation at 500 gpm, 8 months out of each year (JSAI, 2009, Well report: City of 
Alamogordo La Luz Well No. 3-R, T-32-S-4: consultant’s report prepared by John Shomaker 
& Associates, Inc., for City of Alamogordo, 13 p. plus figures and appendices) 

b  based on operation at 600 gpm, 8 months out of each year (JSAI, 2009, Well report: City of 
Alamogordo La Luz Well No. 5-R, T-32-S-6: consultant’s report prepared by John Shomaker 
& Associates, Inc., for City of Alamogordo, 13 p. plus figures and appendices) 

 
 

Another factor limiting yield from La Luz wells is water quality. The average TDS 

concentration is approximately 1,500 mg/L to 1,800 mg/L in water produced from the well field.  

Without blending with surface water, the water produced from the wells would need to be treated 

to meet the desired water quality requirement of 800 mg/L TDS. Therefore, the production from 

La Luz wells is limited by the available surface water for blending or would be reduced to reflect 

losses due to treatment.  

La Luz Well predicted yield, 
acre-feet 

2 314 
3 repl. 538 a 

4 340 
5 repl. 646 b 
6 repl. 387 

7 580 
8 174 

total 2,979 
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B1.4  Prather Well Field (T-33-POD3 and T-33-POD4) 

Prather Wells No. 1 and No. 2 were replaced in January 2010.  Currently, based on 

evaluation of pumping test data, the two Prather wells can produce a combined 500 ac-ft/yr, and 

the permitted water right for the Prather Well Field is now 500 ac-ft/yr. 

B1.5  Golf Course Well (T-814) 

The Golf Course Well (T-814) was in poor condition and replaced in 2005. The 

replacement well was drilled deeper and produced better quality water than the old well.  The 

replacement well is capable of producing 423 ac-ft/yr, which is 153 ac-ft/yr more than the 

permitted right of 269.9 ac-ft/yr.  An application to make a portion of the Golf Course Well 

diversions supplemental to T-32-S-2 through T-32-S-9 (La Luz wells) for 160 ac-ft/yr was 

approved by the NMOSE in 2008.  Under the approved permit, a total of 429.9 ac-ft/yr can be 

diverted from the Golf Course Well. 

Only in years when the diversion from the Golf Course Well exceeds 269.9 ac-ft/yr will 

the additional water be counted toward beneficial use of the water right under T-32 et al. 

B1.6  Mountain View Well (T-3489-POD2) 

The Mountain View Well was replaced during the summer of 2006. The City filed an 

application to replace T-3489 (True Value Well) at a location 500 feet to the west and in the 

same administrative block. The application was published and protested, although the NMOSE 

granted the City emergency authorization to replace T-3489. The Mountain View Well was 

completed to 500 feet and is capable of producing the allocated water right of 160 ac-ft/yr. Water 

produced from the Mountain View Well is slightly saline and will require treatment prior to use 

for drinking water supply.  

B1.7  Snake Tank Well Field (T-3825 et al.) 

The City’s Snake Tank Well Field and ARWSP is under construction and will be on-line 

soon. The City completed the water rights hearing process and was granted 4,000 ac-ft/yr of 

brackish water under T-3825 et al., which can be increased up to 5,000 ac-ft/yr, provided that the 

sum of annual diversions for any consecutive five-year period does not exceed 20,000 ac-ft/yr. 

However, for firm yield calculations, an average diversion of 4,000 ac-ft/yr has been assumed. 
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B1.8  Firm Groundwater Supply 

As a way to quantify the City’s current and future water needs, and to be consistent with 

the approach used for surface water, it is necessary to estimate firm groundwater supply of 

existing groundwater rights using the potential long-term yield of existing wells in their current 

condition. 

Since the development of the previous 40-Year Water Development Plan for the City 

(Livingston Associates, and JSAI, 2006), La Luz Wells 3 and 5, the Prather Wells, and the Golf 

Course Well have been replaced and brought into production, and the Mountain View Well has 

been replaced but is not yet in production. Table B3 presents an estimate of the firm groundwater 

supply currently available to the City of Alamogordo. 
 

Table B3.  Summary of City of Alamogordo’s groundwater rights and firm supply 
 

supply name NMOSE  
File Number 

water right, 
ac-ft/yr 

firm supply, 
ac-ft/yr 

La Luz Wells T-32-S-2 to T-32-S-9 3,000 2,979 a 

Prather Wells T-33-POD3, T-32-POD4 500 500 

Golf Course T-814 269.9 270 

Mountain View T-3456 160.3 160 

Snake Tank Well Field T-3825 et al. 4,000 c 3,360 b 

Total  7,930.2 7,269 
a  based on increase in firm supply associated with replacing Wells 3 (T-32-S-4) and 5 (T-32-S-6), and 

planned replacement of additional wells under T-32 et al. to maintain optimum well efficiency  
b  based on 4,000 ac-ft/yr and an 84-percent treatment recovery 
c  permit conditions allow diversion up to 4,000 ac-ft/yr, but can be increased up to 5,000 ac-ft/yr, provided 

that the sum of annual diversions for any consecutive 5-yr period does not exceed 20,000 ac-ft/yr 
NMOSE - New Mexico Office of the State Engineer 
ac-ft/yr - acre-feet per year 

 
 

For planning purposes, the City of Alamogordo will rely on a firm groundwater supply 

of 7,269 ac-ft/yr, which includes the Alamogordo Regional Water Supply Project (ARWSP).  This 

will be considered the sole water supply for severe drought condition planning. Without 

ARWSP, the City of Alamogordo has a firm groundwater supply of only 3,909 ac-ft/yr. 
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Appendix C.   
 

Water Rights Documents 
 

➢ Bonito Lake 

➢ La Luz-Fresnal 

➢ Alamo Canyon 

➢ La Luz Wells and Gold Course Well 

➢ Prather Wells  

➢ Mountain View Well 

➢ Snake Tank Well Field 
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➢ Bonito Lake 

• SP13_permit_1907 
• SP13_Bonito_Lake_1180af_license_1932 
• SP13_final_judgement _1934 

  























































































































































JSAI   

 

JOHN SHOMAKER & ASSOCIATES, INC. 
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS 

 
 
 
 
 
 
 
 
 
 
 
 

➢ La Luz-Fresnal 

• SD1110_etal_license 
• SD1115_license 
• SD1342_license 
• NMOSE license_SD-1122,1383,1411,1412_June 30, 1961 
• NMOSE license_SD-1455,1456_Sept. 11, 1963 
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➢ Alamo Canyon 

• SD637_amended_declaration_1977 
• SD637_permit_1977 
• SP2176_license_1939 
• SP2176_permit_1977 
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➢ La Luz Wells and Golf Course Well 

• LaLuz_T32_license_2010 
• GolfCourse_T814_permit_2001 
• GolfCourse_T814_suppl_LaLuzT32_permit_2008 
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➢ Prather Wells 

• Prather_T33_permit_2008 
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➢ Mountain View Well 

• T3489POD2_permit_2007 
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➢ Snake Tank Well Field 

• NMSEO-Alamogordo Settlement Agreement 
• T3825_HFR_3Rivers 
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Appendix D.   
 

NMOSE GPCD Calculator Spreadsheet 
 

  



Value to be entered by user

Dropdown box, pick from list Look for the following boxes that provide additional information 

Value calculated based on input data Instructions

No longer available for input

Please begin by providing the following information, then proceed through each sheet:

   NAME OF CITY OR UTILITY:

   REPORTING YEARS:

Enter the most recent 

reporting year: 
2019

Data can be entered back to: 
2013

   NAME OF CONTACT PERSON: Annie McCoy E-MAIL:

Ext.

   SELECT THE REPORTING UNITS FOR VOLUME DATA: For unit converter click here:

If you have questions or comments regarding the software please contact us at: waternm@state.nm.us

Gallons per Capita - v2.05

Single-Family residential gallons and population

Census data and the portal to get the data from the Census website

This sheet

This spreadsheet-based GPCD calculator is designed to help quantify and track water uses associated with water distribution systems. The spreadsheet contains several separate worksheets. 

Sheets can be accessed using the tabs towards the bottom of the screen, or by clicking the buttons on the left below. Descriptions of each sheet are also given below.  

New Mexico

amccoy@shomaker.com

THE FOLLOWING KEY APPLIES 

THROUGHOUT:

It should be noted that all the recorded data should be from actual metered results and should not include any estimates.

Alamogordo

All parties reserve the right to validate the data recorded in this document. This does not bind the OSE or the Utility to the 
results. It is a tool used for planning purposes.

Multi-Family residential gallons and population

505-345-3407TELEPHONE:

Use this sheet to understand terms used in the audit process

The calculated data graphical review of monthly performance indicators

The calculated data graphical review of annual performance indicators

The calculated data graphical review of most common performance indicators

Gallons (US)

Other data including Commercial, Industrial and Institutional [1.3] and Other metered [1.4] categories

Total Production and Diverted Water

Data related to water reuse projects

Census Data

Definitions

Multi-Family

Single-Family

Instructions & Utility 

ICI & Other Metered

Total Diverted

Monthly Performance

Converter

Annual Performance

Reported Data

Release Date: August 2015

Reuse

Info

NMOSE GPCD Calculator v2.02 1

mailto:waternm@state.nm.us


Census Information Data Table 2.1

2019 TO 2013

               OR Use the most recent census data

DATA
US Census Table Description INPUT
DP-1 Profile of General Population and Housing Characteristics Census Year  2018 ACS
Subject
Relationship In group quarters Total 611
Housing Occupancy Total housing units Total 15,117

Occupied housing units 12,768
Vacant housing units 2,349

Households by Type Average household size Total 2.4

Formula: Household Size = Total Population / Total Number of Housing Units

Vacancy Rate % 15.5%

COMMENTS:

Return to Instructions

Click here for 

instructions  on how to 

find the data on the 

Census website

Click here to 

access the Census 

Web site

Info

NMOSE GPCD Calculator v2.02

http://www.census.gov/
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TABLE 3.1 2019 TO 2013 TABLE 3.6 TABLE 3.7
SFR BILLED WATER CONSUMPTION (Gallons (US))

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 48,583,887 48,264,400 47,910,174 57,954,563 73,404,810 84,702,304 96,044,390 97,458,603 88,310,376 75,379,167 61,956,306 53,696,297 833,665,275

2018 51,067,757 50,859,107 49,693,253 61,881,047 83,168,826 101,577,098 100,626,186 88,121,042 87,514,074 76,759,201 59,412,662 52,246,417 862,926,671

2017 49,705,026 47,640,081 48,611,372 64,068,190 77,653,977 90,872,096 102,335,643 86,337,574 80,935,613 80,016,617 64,872,465 57,745,564 850,794,218

2016 61,467,502 50,244,707 57,197,535 68,119,877 78,975,769 88,290,381 105,125,851 108,382,369 87,756,126 72,608,075 68,434,244 57,810,371 904,412,807

2015 46,506,324 54,261,504 49,366,695 62,336,984 75,924,874 84,332,438 98,040,943 90,599,387 92,652,018 83,301,841 67,713,624 57,425,886 862,462,517

2014 N/A

2013 N/A

TABLE 3.2     You have chosen to enter Active Connections Only, enter the monthly values below, TABLE 3.8 TABLE 3.9
     or enter annual values in table 3.8  Check message above Table 3.3 to see if additional data is required.

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 11,075 11,105 11,141 11,177 11,225 11,229 11,243 11,225 11,263 11,255 11,207 11,203 11,196

2018 10,899 10,903 10,920 10,992 11,049 11,109 11,126 11,132 11,153 11,116 11,134 11,141 11,056

2017 10,901 10,894 10,929 10,937 10,996 11,034 11,018 10,986 10,994 10,930 10,976 10,959 10,963

2016 10,703 10,672 10,754 10,803 10,857 10,893 10,901 10,929 10,979 11,014 10,971 10,958 10,870

2015 9,839 10,413 10,447 10,671 10,678 10,691 10,736 10,704 10,749 10,761 10,746 10,755 10,599

2014 N/A

2013 N/A

TABLE 3.3 You have entered Active Connections Only in Table 3.2; leave the cells below blank TABLE 3.10 TABLE 3.11
INACTIVE (ZERO USE) SFR CONNECTIONS (Monthly)

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 1.26% 0

2018 0.85% 0

2017 0.86% 0

2016 2.55% 0

2015 N/A 0

2014 N/A N/A

2013 N/A

TABLE 3.4 Formula = (No. of Connections - No. of Zero Use Accounts) * Ave. Household Size TABLE 3.12 TABLE 3.13
SFR POPULATION (Monthly)

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 26,580 26,652 26,738 26,825 26,940 26,950 26,983 26,940 27,031 27,012 26,897 26,887 2.4 26,870
2018 26,158 26,167 26,208 26,381 26,518 26,662 26,702 26,717 26,767 26,678 26,722 26,738 2.4 26,535
2017 26,162 26,146 26,230 26,249 26,390 26,482 26,443 26,366 26,386 26,232 26,342 26,302 2.4 26,311
2016 25,687 25,613 25,810 25,927 26,057 26,143 26,162 26,230 26,350 26,434 26,330 26,299 2.4 26,087
2015 23,614 24,991 25,073 25,610 25,627 25,658 25,766 25,690 25,798 25,826 25,790 25,812 2.4 25,438
2014 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 2.4 N/A
2013 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 2.4 N/A

TABLE 3.5 Formula = Billed Water Consumption (SFR only) / Calculated Population (SFR only) TABLE 3.14
SFR GPCD CALCULATION (Monthly)

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 58.96 64.68 57.80 72.02 87.90 104.77 114.82 116.70 108.90 90.02 76.78 64.42

2018 62.98 69.42 61.16 78.19 101.17 127.00 121.56 106.40 108.98 92.81 74.11 63.03

2017 61.29 65.08 59.78 81.36 94.92 114.38 124.84 105.63 102.25 98.40 82.09 70.82

2016 77.19 70.06 71.49 87.58 97.77 112.57 129.62 133.29 111.02 88.61 86.64 70.91

2015 63.53 77.54 63.51 81.13 95.57 109.56 122.74 113.76 119.72 104.05 87.52 71.77

2014 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

2013 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

COMMENTS:

ANNUAL 

CALCULATION

AVG. ANNUAL 

CONNECTIONS

SFR 
POPULATION

SIZE OF 

HOUSEHOLD

CALCULATED 

GROWTH RATE

No. VACANT SFR 

CONNECTIONS

ANNUAL SFR GPCD

92.89
N/A
N/A

85.00
89.10
88.59
94.98

3. SINGLE-FAMILY RESIDENTIAL (SFR)

AVG CONN. 

CALCULATION

Active Connections Only

ANNUAL DATAMONTHLY DATA

ANNUAL 

CONSUMPTION

DATA INPUT SHEET

NUMBER OF SFR CONNECTIONS (Monthly)

Info

Return to 

Instructions

Info

Info

Info

Info

Info

Info
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Instructions

2019 TO 2013

TABLE 4.1 TABLE 4.5 TABLE 4.6

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 N/A

2018 N/A

2017 N/A

2016 N/A

2015 N/A

2014 N/A

2013 N/A

TABLE 4.2 If only Current Number of Units is Known, put this number in Table 4.7 TABLE 4.7 TABLE 4.8
NUMBER OF MFR UNITS (Monthly)

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 N/A

2018 N/A X

2017 N/A X

2016 N/A X

2015 N/A X

2014 N/A

2013 N/A

X = calculated from Single-family growth-rate data     

TABLE 4.3 Formula = (Number of Units - Vacant MFR Connections) * Ave. Household Size TABLE 4.9 TABLE 4.10
MFR POPULATION (Monthly)

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data N/A N/A

2018 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data N/A N/A

2017 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data N/A N/A

2016 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data N/A N/A

2015 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data N/A N/A

2014 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data N/A N/A

2013 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data N/A N/A

TABLE 4.4 Formula = MFR Billed Water Consumption (Monthly) / MFR Population (Monthly) TABLE 4.11
MFR GPCD CALCULATION (Monthly)

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

2018 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

2017 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

2016 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

2015 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

2014 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

2013 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

N/A

ANNUAL 

CONSUMPTION

ANNUAL 

CALCULATION

ANNUAL MFR GPCD

VACANT MFR 

CONNECTIONS

N/A
N/A

N/A
N/A
N/A

4. MULTI-FAMILY RESIDENTIAL (MFR)

MFR 
POPULATION

ANNUAL DATAMONTHLY DATA

N/A

ANNUAL UNIT 

CALCULATION

No. CURRENT 

UNITS

DATA INPUT SHEET

MFR BILLED WATER CONSUMPTION (Monthly) (Gallons (US))

Return to 

Instructions

Info

Info

Info
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Instructions

2019 TO 2013

TABLE 5.1 TABLE 5.3 TABLE 5.4 TABLE 5.5
ICI WATER CONSUMPTION (Gallons (US))

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 21,388,922 22,501,912 23,319,103 24,419,527 26,461,891 29,773,896 30,010,009 31,053,746 31,767,931 28,208,575 27,040,526 23,429,343 31.84 319,375,383
2018 23,177,506 23,632,721 22,696,688 25,326,697 29,598,031 31,905,459 31,404,485 32,001,747 32,290,104 29,362,812 24,216,194 23,817,457 33.25 329,429,900
2017 21,507,342 20,629,971 24,560,425 25,414,272 28,152,557 29,297,457 34,962,461 31,414,869 30,261,566 30,876,184 27,117,839 26,350,673 33.64 330,545,618
2016 23,544,418 23,632,264 25,518,277 19,508,150 35,724,071 30,074,722 31,229,854 36,278,126 35,095,537 28,818,413 27,444,622 24,924,425 35.07 341,792,881
2015 16,483,349 51,526,360 32,545,762 28,501,809 57,870,218 47,783,266 50,595,543 38,925,445 52,847,114 48,092,814 37,655,493 34,972,844 52.36 497,800,017
2014 N/A N/A
2013 N/A N/A

TABLE 5.2 TABLE 5.6 TABLE 5.7 TABLE 5.8
OTHER METERED (Gallons (US))

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 N/A N/A
2018 N/A N/A
2017 N/A N/A
2016 N/A N/A
2015 N/A N/A
2014 N/A N/A
2013 N/A N/A

COMMENTS:

ICI ANNUAL 

CONSUMPTION
ICI GPCD 

DATA INPUT SHEET

ICI ANNUAL 

CALCULATED

OTHER ANNUAL 

CALCULATED

ANNUAL DATA

5. INDUSTRIAL, COMMERCIAL & INSTITUTIONAL (ICI) AND OTHER METERED 

OTHER ANNUAL 

CONSUMPTION

OTHER 

METERED GPCD 

MONTHLY DATA

Return to 

Instructions

Info
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Instructions

2019 TO 2013

TABLE 6.1 TABLE 6.2 TABLE 6.3
REUSE DIVERSIONS (Monthly) (Gallons (US))

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 49,123,247 46,705,120 55,426,800 60,520,680 59,955,880 56,014,040 61,470,640 55,606,320 44,154,440 52,547,000 46,353,560 39,531,800 62.55
2018 32,448,240 44,386,320 58,809,548 59,150,052 57,700,720 53,796,160 56,444,080 63,415,440 59,548,280 45,171,720 53,195,840 47,929,753 63.79
2017 25,161,059 45,926,766 57,792,687 54,460,272 61,016,604 58,513,736 53,035,504 49,110,800 53,625,077 52,092,642 49,911,370 32,256,430 60.34
2016 21,587,744 42,464,274 55,132,028 50,822,972 56,651,463 60,444,384 62,233,600 50,287,427 22,724,853 47,936,201 40,975,186 30,124,585 55.56
2015 20,673,044 51,066,554 51,147,410 53,847,286 57,411,805 61,966,953 53,449,088 57,223,982 46,209,922 41,164,691 42,596,685 32,096,732 59.83
2014 N/A
2013 N/A

COMMENTS:

ANNUAL DATA

6. REUSE

MONTHLY DATA

REUSE ANNUAL 

DIVERSIONS
REUSE GPCD 

DATA INPUT SHEET Return to 

Instructions
Info
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Alamogordo

TABLE 7.1 2019 TO 2013 TABLE 7.6 TABLE 7.7

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 103,763,762 89,668,042 118,702,863 136,870,455 137,895,847 167,155,411 178,079,971 140,102,657 147,683,242 116,244,160 111,193,009 132,387,153 1,579,746,573

2018 110,709,542 100,510,998 136,349,569 143,314,907 137,004,183 153,300,465 176,773,168 157,472,538 136,092,712 115,050,772 120,998,997 133,473,908 1,621,051,759

2017 100,370,000 79,730,000 115,800,000 107,450,000 129,620,000 143,480,000 150,130,000 130,680,000 127,830,000 124,630,000 111,225,463 100,455,413 1,421,400,876

2016 113,100,000 101,000,000 144,860,000 120,340,000 142,550,000 148,970,000 159,390,000 152,010,000 124,100,000 131,690,000 131,750,000 102,680,000 1,572,440,000

2015 113,500,000 143,950,000 147,630,000 133,070,000 139,060,000 144,640,000 156,420,000 139,220,000 164,280,000 125,580,000 124,400,000 121,000,000 1,652,750,000

2014 N/A

2013 N/A

TABLE 7.2 TABLE 7.8 TABLE 7.9

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 N/A

2018 N/A

2017 N/A

2016 N/A

2015 N/A

2014 N/A

2013 N/A

TABLE 7.3 TABLE 7.10 TABLE 7.11

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 N/A

2018 N/A

2017 N/A

2016 N/A

2015 N/A

2014 N/A

2013 N/A

TABLE 7.4 Formula = Total Water Diverted + Imported water - Exported Water TABLE 7.12 TABLE 7.13
TOTAL WATER SUPPLY (Monthly) (Gallons (US))

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 103,763,762 89,668,042 118,702,863 136,870,455 137,895,847 167,155,411 178,079,971 140,102,657 147,683,242 116,244,160 111,193,009 132,387,153 1,579,746,573 27,481

2018 110,709,542 100,510,998 136,349,569 143,314,907 137,004,183 153,300,465 176,773,168 157,472,538 136,092,712 115,050,772 120,998,997 133,473,908 1,621,051,759 27,146

2017 100,370,000 79,730,000 115,800,000 107,450,000 129,620,000 143,480,000 150,130,000 130,680,000 127,830,000 124,630,000 111,225,463 100,455,413 1,421,400,876 26,922

2016 113,100,000 101,000,000 144,860,000 120,340,000 142,550,000 148,970,000 159,390,000 152,010,000 124,100,000 131,690,000 131,750,000 102,680,000 1,572,440,000 26,698

2015 113,500,000 143,950,000 147,630,000 133,070,000 139,060,000 144,640,000 156,420,000 139,220,000 164,280,000 125,580,000 124,400,000 121,000,000 1,652,750,000 26,049

2014 0 0 0 0 0 0 0 0 0 0 0 0 0 N/A

2013 0 0 0 0 0 0 0 0 0 0 0 0 0 N/A

Table 7.5 TABLE 7.14

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2019 122 117 139 166 162 203 209 164 179 136 135 155 2019 157.50
2018 132 132 162 176 163 188 210 187 167 137 149 159 2018 163.61
2017 120 106 139 133 155 178 180 157 158 149 138 120 2017 144.65
2016 137 135 175 150 172 186 193 184 155 159 164 124 2016 161.36
2015 141 197 183 170 172 185 194 172 210 156 159 150 2015 173.83
2014 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 2014 NA
2013 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 2013 NA

COMMENTS:

DATA INPUT SHEET

TOTAL WATER DIVERTED (Monthly) (Gallons (US))

MONTHLY DATA

7. TOTAL WATER DIVERTED AND SUPPLIED

ANNUAL DATA

ANNUAL TOTAL 

DIVERTED CALC

ANNUAL TOTAL 

IMPORTED

ANNUAL TOTAL 

EXPORTED

Year
SYSTEM TOTAL 

GPCD

ANNUAL TOTAL 

DIVERTED

TOTAL POP. EST.

SYSTEM TOTAL GPCD (Monthly) 

IMPORTED WATER (Monthly)(Gallons (US))

ANNUAL TOTAL 

WATER SUPPLY

ANNUAL TOTAL 

IMPORT CALC

ANNUAL TOTAL 

EXPORT CALC

EXPORTED WATER (Monthly) (Gallons (US))

Return to 

Instructions

Info

Info
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ANNUAL 2019 To: 2013

Year
SYSTEM 

GPCD
2019 157.50

2018 163.61

2017 144.65

2016 161.36

2015 173.83

2014 NA

2013 NA

MONTHLY

Month
SFR 

GPCD
January #N/A

February #N/A

March #N/A

April #N/A

May #N/A

June #N/A

July #N/A

August #N/A

September #N/A

October #N/A

November #N/A

December #N/A

Year 0

Peak/Ave #N/A

YEAR 0

Month
MFR 

GPCD
January #N/A

February #N/A

March #N/A

April #N/A

May #N/A

June #N/A

July #N/A

August #N/A

September #N/A

October #N/A

November #N/A

December #N/A

Peak/Ave #N/A

YEAR 0

Alamogordo8. SUMMARY GPCD REPORTED DATA
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9. System Total Annual Reporting Performance

Overall Annual GPCD (based on Total Population)

SFR
 (System

 Total)

M
FR

 (System
 Total)

IC
I

O
ther M

etered

N
on-R

evenue W
ater

Total Supplied

N
on-R

evenue Volum
e M

illion 
G

allons (U
S)

SFR
 (System

 Total)

M
FR

 (System
 Total)

IC
I

O
ther M

etered

R
euse

N
on-R

evenue W
ater

Year 2019 83 N/A 32 N/A Not Graphed 43

On Graph? Yes Yes Yes Yes Yes 2018 87 N/A 33 N/A Not Graphed 43

2019 83.11 N/A 31.84 N/A 42.54 220.05    426.71         2017 87 N/A 34 N/A Not Graphed 24

2018 87.09 N/A 33.25 N/A 43.27 227.39    428.70         2016 93 N/A 35 N/A Not Graphed 33

2017 86.58 N/A 33.64 N/A 24.43 204.99    240.06         2015 91 N/A 52 N/A Not Graphed 31

2016 92.81 N/A 35.07 N/A 33.48 216.92    326.23         2014 N/A N/A N/A N/A Not Graphed#VALUE!

2015 90.71 N/A 52.36 N/A 30.76 233.66    292.49         2013 N/A N/A N/A N/A Not Graphed#VALUE!

2014 N/A N/A N/A N/A ###### #VALUE! -               

2013 N/A N/A N/A N/A ###### #VALUE! -               

to 2013

Alamogordo

2019

8387879391
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0
00

00

00

32
3334

35
52

00

0
00

0

0

00

43
43

24

33

31

00 0

50

100

150

200

2019201820172016201520142013

G
PC

D

Year

Annual Analysis of GPCD - Viewer
(based on Total Population)

SFR (System Total) MFR (System Total) ICI Other Metered Non-Revenue Water

Info
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10. Monthly Reporting Performance

Choose Sector

Monthly GPCD

Single-Fam
ily R

esidential

M
ulti-Fam

ily R
esidential

IC
I

O
ther M

etered

N
on-R

evenue

S
in

g
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e

s
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a
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e

s
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e
n
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IC
I

O
th

e
r M

e
te

re
d

#
R

E
F

!

N
o

n
-R

e
v
e

n
u

e
Month GPCD GPCD GPCD GPCD GPCD January #N/A Single-Family Residential 2019

February #N/A Multi-Family Residential 2018

JAN #N/A #N/A #N/A #N/A #N/A 31 March #N/A Yes ICI 2017

FEB #N/A #N/A #N/A #N/A #N/A 28 April #N/A No Other Metered 2016

MAR #N/A #N/A #N/A #N/A #N/A 31 May #N/A Reuse 2015

APR #N/A #N/A #N/A #N/A #N/A 30 June #N/A Non-Revenue 2014

MAY #N/A #N/A #N/A #N/A #N/A 31 July #N/A 2013

JUN #N/A #N/A #N/A #N/A #N/A 30 August #N/A

JUL #N/A #N/A #N/A #N/A #N/A 31 September #N/A

AUG #N/A #N/A #N/A #N/A #N/A 31 October #N/A

SEP #N/A #N/A #N/A #N/A #N/A 30 November #N/A

OCT #N/A #N/A #N/A #N/A #N/A 31 December #N/A

NOV #N/A #N/A #N/A #N/A #N/A 30

DEC #N/A #N/A #N/A #N/A #N/A 31

to2019 2013

Choose Year for Monthly Analysis

Single-Family Residential

Alamogordo
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Monthly Analysis of GPCD - Viewer
(based on sector-specific population)
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Item Name

Active Connections

Annual Multi-Family Residential GPCD 

Calculation

Annual Single Family Residential GPCD 

Calculation

Billed Water Consumption (Multi-Family 

Residential)

Billed Water Consumption (Single-Family 

Residential)

Calculated Growth Rate

Census Data

Converter

Gallons (US) = 0.134 Cubic Feet

Exported Water

GPCD

General Information

Graphing Results

Imported Water

Inactive and Zero Connections

 NMOSE GPCD Software: Definitions

Description

The MFR  GPCD is Annual MF Calculation (4.6) divided by the annual MFR Population (4.9). 

This is the total billed consumption for Multi-Family Residential uses only. Provide the 

amount of water used (gallons) for multi-family residential connections by month in Table 

4.1, or by year in Table 4.5.  If multi-family residential is not available as a separate 

category, provide an explanation in the Comments Box and include usage in the Industrial, 

Commercial and Institutional Table 5.1 or Other Metered Table 5.2 on Sheet 5.  

The user may develop a GPCD Analysis based on one of two input unit selections: 

1) Gallons (US)

2) Cubic feet

Please select the units from the instructions worksheet. An interactive unit converter is 

also provided below. Input volume in first box below and select units to be converted.

The SFR GPCD is Annual SFR Calculation (3.7) divided by the annual SFR Population average 

(3.13).

This is the total billed consumption for Single-Family residential uses only. 

The calculated growth rate is a calculation developed to normalize the data to the growth 

in the utility. The growth is determined by evaluating the percentage change in the 

number of connections within the utility on an annual basis, provided in Table 3.9 

Average Connections Calculated.  If there are no more than one years’ data, then this 

will not be calculated. This Table is for the utilities use in checking the growth 

percentage calculated against their own estimates.  It is also used in Table 4.8 Number 

of (Multi-Family) Units if only the current number of multi-family units can be provided.  

1

All active Single Family Residential connections within the utility.  Connections that 

are not occupied or show zero activity are not counted in this category.  

The Census data is used to standardize the calculation of population by utilizing numbers 

of people per household. It also records information on the vacancy rate within each city 

which enables calculation of the number of households actually being used. There is a 

link to a pdf document in Definitions showing the user how to find and record the 

relevant data.

Datasets will automatically be graphed when using the graphing data tools in both the 

Annual and Monthly Performance worksheets. For example, choosing the year and the use 

sector from the purple dropdown boxes will allow these variables to be graphed. 

Gallons per capita per day (GPCD) is a method utilized internationally to measure water 

use by drinking water suppliers.  It is most commonly used to describe historical and 

current water uses, providing a baseline of water use that is not as susceptible to 

changes in population.  GPCD is also used for planning purposes, allowing estimates of 

future demand requirements based on localized population projections.  More sophisticated 

planning efforts utilize GPCD to determine conservation potential, track the results of 

program implementation, and calculate projections based on conservation adjusted GPCD.

The white boxes are data entry cells and are used for inputting data. All other cells 

except dropdown menus (purple boxes) are protected for the user’s benefit to stop any 

overwriting of formulas and calculated cells.  The green boxes are values that have been 

calculated based on inputs. 

Enter all water imported from other systems. This will include any retail contracts with 

other drinking water suppliers where this utility purchases water from another utility 

and is not the permit holder.

The inactive and zero connections are recorded in Table 3.3 so that unused single family 

residential connections will be removed from the calculation of single family population 

when Total Units is chosen from the drop down list  in Table 3.2.  

Enter all water exported from the system. This will include any pass-through arrangements 

or wholesale contracts to other drinking water suppliers, where the reporting utility is 

the water rights permit holder.

Back to Instructions

Find

Find

Find

Find

Find

Find

GPCD v2.0 © 

Find

Find

Find

Find

Find
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Industrial, Commercial and Institutional (ICI)

Multi-Family Residential Connections

Multi-Family Residential Population

Non-Revenue Water

Other Metered

Reuse

Single Family Residential Connections

Single Family Residential Population

Size of Average Household

Total Connections

System Total GPCD

Total Population

Vacant Single-Family Residential 

Connections

How to find the data required for Census section

Reuse, or Recycled water is former wastewater (sewage) that has been treated to remove 

solids and certain impurities and reused by a water supplier. In most locations, it is 

only intended to be used for nonpotable uses, such as irrigation, and dust control. This 

data is not included in any other calculation.  It is provided as a tracking tool for the 

user.

This Table is determined from the US Census data in Table 2.1, Sheet 2. This data is used 

to determine a total single-family population and total multi-family population for both 

the monthly and annual data (Tables 3.4 and 3.13, Tables 4.3 and 4.9 respectively).

All active and inactive Single Family Residential connections within the utility. 

SFR Connection is a stand alone or independently metered housing unit.  The number used 

in the Calculator can be Total Connections or Active Connections only. 

The System Total GPCD is calculated by dividing the quantity of Total Water Diverted 

(plus imports minus exports) by the System Total Population

Single Family Population (3.13) is calculated from  number of active connections times 

size of average household (3.12).  It can be calculated monthly or annually depending on 

the data provided.  If Total Connections is chosen (3.2), then inactive connections are 

subtracted prior to multiplying by size of average household (3.12).  If Active 

Connections is chosen (3.2), then number of connections are multiplied by size of average 

household (3.12) without any subtractions.  

This is a calculated field using either i) the average of the monthly vacant SFR 

connections, if monthly data are available or ii) an estimated value based on the Census 

data vacancy rate multiplied by the number of Total SFR connections. When Total 

Connections is chosen in Table 3.2, vacant single family residential connections are 

subtracted from Total Connections prior to calculating a population (based on household 

size) and a single family GPCD.  

Multi-family population is calculated from number of MFR units in the Annual Unit 

Calculation (4.8) minus Vacant MFR Connections (4.10).  That number is then multiplied by 

Average Size of Occupied Housing Units from the US Census (2.1).

All categories of billed metered use that is not otherwise classified in SFR, MFR or ICI. 

This provides the user the opportunity to track alternative categories. Examples included 

irrigation only, stand pipes, and fire hydrant/construction meters.  Everything not 

included in SFR, MFR, ICI or Other will end up in non-revenue water. 

Includes industrial properties, such as manufacturing, commercial properties such as 

restaurants, shopping malls, and institutional customers such as schools, universities 

and prisons. 

Non-revenue water is all the water the utility diverts and/or produces, but does not get 

paid for. Non-revenue water includes apparent losses such as meter inaccuracies, theft, 

and database errors, real losses such as leaks.  It also includes unbilled authorized 

uses such as fire-fighting, line flushing and disinfection.  The Calculator does not 

provide data entry for unmetered billed water.  This might include bulk sales or monthly 

fees not based on usage.  The non-revenue water in the Calculator includes all water that 

is not metered.  

 A multifamily unit is living units in an apartment complex, duplexes, triplexes, trailer 

parks, and condo or town houses that have multiple units serviced by a single connection.  

They are not counted in the single-family residential category.  

The Total Population estimate is the sum of the single-family population + multi-family 

population + group quarters population.

Find

Find

Find

Find

Find

Find

Find

Find

Find

Find

Find
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Water Audit Report for: Alamogordo Domestic Water System  (NM3513319)
Reporting Year:

System Attributes:
Apparent Losses: 24.572                              MG/Yr

+              Real Losses: 341.614                            MG/Yr
=            Water Losses: 366.186                            MG/Yr

Unavoidable Annual Real Losses (UARL): 101.51 MG/Yr

Annual cost of Apparent Losses: $74,699
Annual cost of Real Losses: $207,701 Valued at Variable Production Cost

Performance Indicators:

Non-revenue water as percent by volume of Water Supplied: 24.5%
Non-revenue water as percent by cost of operating system: 7.4%  Real Losses valued at Variable Production Cost

Apparent Losses per service connection per day: 4.83 gallons/connection/day
Real Losses per service connection per day: 67.09 gallons/connection/day

Real Losses per length of main per day*: N/A
Real Losses per service connection per day per psi pressure: 0.79 gallons/connection/day/psi

From Above, Real Losses = Current Annual Real Losses (CARL): 341.61 million gallons/year

3.37

* This performance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline

 AWWA Free Water Audit Software:
 System Attributes and Performance Indicators

*** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 88 out of 100 ***

Infrastructure Leakage Index (ILI) [CARL/UARL]:

2019 1/2019 - 12/2019

Return to Reporting Worksheet to change this assumpiton

?

?

American Water Works Association.
Copyright © 2014, All Rights Reserved.

WAS v5.0

Financial:

Operational Efficiency:

AWWA Free Water Audit Software v5.0 Performance Indicators      1



Water Audit Report for:
Reporting Year: 2019 1/2019 - 12/2019

Data Validity Score: 88

Water Exported Revenue Water
0.000 0.000

Billed Metered Consumption (water exported 
is removed) Revenue Water

1,180.330

Own Sources Authorized 
Consumption 1,180.330 Billed Unmetered Consumption 1,180.330

0.000
1,197.923 Unbilled Metered Consumption

0.000

1,564.109 17.593 Unbilled Unmetered Consumption

17.593

System Input Water Supplied Unauthorized Consumption 383.779

1,564.109 Apparent Losses 15.690
1,564.109 24.572 Customer Metering Inaccuracies

5.931

Systematic Data Handling Errors

Water Losses 2.951

Water Imported 366.186 Leakage on Transmission and/or Distribution 
Mains

Real Losses Not broken down

0.000 341.614 Leakage and Overflows at Utility's Storage 
Tanks
Not broken down
Leakage on Service Connections
Not broken down

AWWA Free Water Audit Software: Water Balance

Non-Revenue Water 
(NRW)

Billed Authorized Consumption

Unbilled Authorized Consumption

(Adjusted for known 
errors)

Billed Water Exported

Alamogordo Domestic Water System  (NM3513319)

WAS v5.0

American Water Works Association.
Copyright © 2014, All Rights Reserved.

AWWA Free Water Audit Software v5.0 Water Balance     1



Water Audit Report for:
Reporting Year: 2019 Show me the VOLUME of Non-Revenue Water

Data Validity Score: 88 Show me the COST of Non-Revenue Water

 AWWA Free Water Audit Software:
 Dashboard

1/2019 - 12/2019
Alamogordo Domestic Water System  (NM3513319)

0

50,000

100,000

150,000

200,000

250,000
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 $

Total Cost of NRW =$293,097

Unbilled metered (valued at Var. Prod. Cost)

Unbilled unmetered (valued at Var. Prod. Cost)

Unauth. consumption

Cust. metering inaccuracies

Syst. data handling errors

Real Losses (valued at Var. Prod. Cost)

WAS v5.0

American Water Works Association.
Copyright © 2014, All Rights Reserved.

Water Exported

Authorized Consumption

Water Losses
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The graphic below is a visual representation of the 
Water Balance with bar heights propotional to the 

volume of the audit components

Water Exported

Water Supplied

AWWA Free Water Audit Software v5.0 Dashboard     1
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