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EXECUTIVE SUMMARY 

To comply with water right permit conditions required by the State, the City of Santa Rosa has hired Souder, 

Miller and Associates to prepare this Water Conservation Plan in cooperation with the City’s Planning Team. 

The Water Conservation Plan is a critical planning document that summarizes water use analyses and 

establishes strategies & actions to achieve water conservation goals. The analyses conducted to prepare the 

Water Conservation Plan utilized water data through the 2016 calendar year.    

 

The City of Santa Rosa, New Mexico Public Water System (PWS), hereafter referred to as the “Water System”, 

provides potable water for an estimated 2,700 people in an area covering 4.99 square miles in the City of 

Santa Rosa, Guadalupe County, New Mexico.  Santa Rosa is located along the Pecos River in east central New 

Mexico (NM), in the center of Guadalupe County. 

 

In a state known for being arid, Santa Rosa is surrounded by water features. In addition to the Pecos River 
that runs through the City, the artesian lake Blue Hole, Santa Rosa Lake, and several other spring fed lakes are 
located within the City or nearby. El Rito Creek flows along the eastern edge of town. Elevations within the 
City vary from about 4,700 feet in the north to roughly 4,540 feet along the banks of the Pecos River to the 
south and west.  
 

From 2000 to 2010, the City of Santa Rosa’s population grew from 2,744 to 2,848 residents. In 2016, Santa 

Rosa Water System served an average of 698 single family residential accounts, which projects to 

approximately 1,620 residents living in single family housing using the 2010 U.S. Census Bureau (USCB) figure 

of 2.32 residents per home. When the 427 residents living in multi-family housing are added, along with the 

588 occupants of the correctional facility, the 2016 total residents served by the Water System is 2,634, which 

is very close to July 1, 2016 USCB population estimate of 2,680 residents. 

 

The Santa Rosa Water System has almost 47 miles of water line and some of these lines have been in place 

for over 70 years. The water distribution system was first installed in the 1940s, and the majority of the 

distribution lines were installed prior to 1959. Many of the original lines were installed with ductile iron or 

transite pipes. Several areas of the City with 2”-6” ductile iron lines have recently begun to experience regular 

water leaks. The system also consists of 2” galvanized iron pipe, 3”-6” cast iron pipe, and other sizes of PVC 

and transite pipe (Occam Engineers, Inc., 2016). 

 

In addition to many of the ductile iron and galvanized iron lines in the older portions of the community 

suffering significant deterioration, the Water System Superintendent stated that there are very few valves in 

that section of the community to shut down the lines to facilitate repairs during line breaks. Since there are 

no valves to isolate the lines for repair, crews must shut down the entire area and allow the water to drain 

from the lines gradually. This causes water outages to be much longer for residents and businesses in the area 

and also results in a very large amount of un-metered water loss. As new Water System projects are being 

planned, the City should prioritize installation of approximately 20 new valves in the downtown area to 

mitigate operational and water loss issues. 
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The City of Santa Rosa obtains its water supply from a municipal well field located about 15 miles northwest 

of the City near the community of Colonias, within the Anton Chico Land Grant. There are three wells 

completed in the San Andreas Limestone Formation in the Upper Pecos River Underground Water Basin 

Section. Recharge to this aquifer takes place through seepage from the Pecos River, by precipitation on 

outcrop areas and by leakage from adjacent formations. An important part of the recharge occurs from flow 

lost by the Pecos River between Anton Chico and Cañon del Uta.  

The wells are numbered Colonias Wells #2, #3, and #4, and have a depth to water averaging 344 to 354 feet. 

Colonias Well #1 is an observation well used only for monitoring water levels. Water is primarily supplied by 

wells #2 and #3, with supplemental water as needed from well #4. Currently, Santa Rosa has the capability to 

produce an annual average rate of 850 gallons per minute (gpm) using wells #2 and #3. Impacts to 

groundwater from drought are not as immediately felt as with surface water, but records from Well #1 

indicate a correlation between declining water level and drought conditions.  

 

In 2016, the City of Santa Rosa hired Occam Engineers Inc. to prepare a Preliminary Engineering Report (PER) 

for the City’s Water System. The PER recommended several improvements to the Water System, including 

improvements or rehabilitation for the City’s water supply wells, water storage facilities, water distribution 

system, SCADA system and water meter system. The PER includes a specific recommendation to replace the 

Water System distribution meters with AMR “Drive By” Automated Metering Reading meters (Occam 

Engineers Inc., 2016). That recommendation is strongly endorsed in this Water Conservation Plan.  

 

An AWWA Water Audit and NMOSE GPCD analysis have been performed as part of this Water Conservation 

Plan and included as attachments. The Water Audit identified several areas where equipment, policies, and 

operational improvements can be added to increase the overall efficiency of the Water System.  

 

The GPCD analysis showed the total present water use for the Santa Rosa Water System to be approximately 

197 gallons per capita per day (GPCD).  This was calculated using the 2016 population of 2,685 residents as 

calculated by the NMOSE GPCD spreadsheet based on residential, multi-family and institutional meters and 

occupancy. When compared to other communities in New Mexico, the City’s GPCD is relatively low.  The single 

family residential water use rate is 49 GPCD, which is very low, however, the Industrial, Commercial, and 

Institutional (ICI) water use rate is 85 GPCD, which is relatively high compared to other similarly sized New 

Mexico communities.  

 

Between 2011 to 2014, Guadalupe County and the City of Santa Rosa experienced extreme and exceptional 

drought conditions that caused a significant volume of additional water to be used for community parks and 

other landscaping. Although the park water use and other landscaping water use is metered, the accuracy of 

those meters and the number and magnitude of leaks in those lines is unknown.  

 

From 2010 to 2015, a period which included the drought, residential and commercial water use has generally 

declined. In 2016, however, both residential and commercial water use increased slightly. It is very important 

to apply water conservation measures to stop the increased water use and to work to continue and accelerate 

the water use reduction achieved during the previous years. Other measures must also be taken to reduce 

the amount of “non-revenue water” use and identify and mitigate potential Water System losses.   
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As noted in this document, the non-revenue water for the Santa Rosa Water System in 2016 was 17%. It is 

believed that most of this figure may be attributed to inaccurate metering of production and distribution, 

errors associated with the use of outdated billing software, and some water uses that may not be properly 

metered or accounted for. This Water Conservation Plan also includes the development of policies and actions 

to identify and reduce unaccounted for water loss, leak repair, and leak detection, and repair strategies to 

address overall water loss.   

 

When the production meters are calibrated, the distribution meters are replaced with AMR meters, new 

billing software is acquired, and the new policies and strategies are developed to reduce water loss, the total 

amount of non-revenue water should drop significantly.  

 

The City of Santa Rosa Water Conservation Planning Team reviewed the findings of the AWWA Water Audit 

and the GPCD report, along with the potential Water Conservation Best Management Practices (BMP’s) to 

determine the best steps to take to conserve water and increase the efficiency of the Water System. 

 

The City of Santa Rosa set the following goals and objectives for its water conservation program:  

• Reduce non-revenue water from 32.88 MG in 2016 to 16 MG by 2020; 

• Maintain residential gallon per capita day (GPCD) at or below 50 for the next five years; 

• Reduce total ICI use from 85 GPCD to 75 GPCD by 2020; 

• Prepare Drought Contingency and Emergency Response Plan; 

• Reduce outdoor water use on both governmental and private property; 

• Reduce water waste;  

• Reduce peak summer demands for more efficient system operation and reduced energy use;  

• Reduce pumping and treatment costs; 

• Ensure a revenue-neutral conservation program that can financed by the Water System revenues; 

• Strengthen ordinances and policies relating to water conservation;  

• Educate the public about water conservation;  

• Create incentives for conservation behavior; 

• Develop an effluent reuse program for the Golf Course and other City Property; 

• Reduce total water use to 160 GPCD by 2020, 150 GPCD by 2024, and 125 GPCD by 2054; and 

• Increase the water audit data validity score from 43 to 69 by 2024.  
 
The City’s overall water conservation goal of 125 GPCD by 2054 is consistent with the City’s 40-Year Water 

Plan, which identified a preliminary goal of reducing water use from 199 GPCD to 170 GPCD by 2023.  The 

2008 40-Year Water Plan goal was almost met in 2014, when the City achieved a 170.73 GPCD use, however, 

in 2015 use went up to 173 GPCD and in 2016 use increased again up to 196 GPCD. If the City were to achieve 

the interim water use goals of 160 GPCD by 2020 and 150 GPCD by 2024, it would be substantial progress 

towards the goal of 125 GPCD by 2054. 

 

The City’s reduction in water use from 2012 to 2014 may have resulted from a number of factors, including: 

limited water conservation actions, water rate increases, and water users’ changes in water use patterns in 

response to the extreme drought conditions. Not surprisingly, water use increased in 2016 as drought 

conditions eased beginning in 2015. 
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Water rates have a significant impact on water use. It is recommended that the City Council adopt an inclining 

block rate structure ordinance. The implementation of this ordinance will significantly reduce water use, 

especially among ICI water users.  Assuming the City’s population and ICI customers remain relatively stable, 

this water rate structure could result in approximately 20% water use reduction by 2024.  A copy of the 

inclining block rate structure ordinance can be included in the appendix in 60-90 days when it is ready. 

 

As noted in the last bullet point of the list of goals above, the City set a goal to increase the AWWA Water 

Audit Data validity score from the present 43 up to 69 by 2024. The largest problem identified in the City’s 

Water System Audit is the 17% of unaccounted for water resulting from meter accuracy problems. With the 

acquisition of new AMR and SCADA equipment, along with the use of new system operation policies, and 

improvements detailed in the Data Validity scores, this amount of unaccounted for water could be significantly 

reduced. 

 
Overall, with implementation of strategies including the inclining block rate structure and the water 

conservation activities identified in this Water Conservation Plan, the City should be able to achieve the short- 

and long-term water conservation goals.  

 

1. DATA COLLECTION AND SYSTEM OVERVIEW 

1.1. Purpose 

The City of Santa Rosa, New Mexico is required to adopt a Water Conservation Plan to fulfill the water right 

permit requirements of their recently drilled Well No 4. In addition, the City has many water infrastructure 

needs identified in a 2016 PER that will require significant funding. Water Trust Board funding may be pursued 

for a portion of the needed improvements. A Water Conservation Plan is required to be prepared and 

approved prior to submittal of the Water Trust Board Application.  

The purpose of this Water Conservation Plan is to analyze the existing water production and use of the Santa 

Rosa Water System, to examine possible water conservation activities and to set forth a water conservation 

program for the City of Santa Rosa, New Mexico to reduce water use to the maximum feasible extent to ensure 

that the City has a sustainable and affordable long-term water supply. 

In the period from 2011 to 2014, Guadalupe County and the City of Santa Rosa have experienced extreme and 

exceptional drought conditions the caused a significant volume of additional water to be used for community 

parks and general landscaping. Although the park water use and other landscaping water use is metered, 

there are questions about the accuracy of those meters and the number of leaks in those lines.  

But the data shows that even during the extreme droughts, residential and commercial water use declined 

steadily from 2011-2015. However, the 2016 figures showed that both residential and commercial GPCD 

water use has increased slightly from 2015 to 2016. It is important to reverse this one-year trend and to apply 

Water conservation measures to continue and accelerate the previous water use reductions. Other measures 

must also be taken to reduce the amount of “Non-Revenue Water” use and identify potential Water System 

losses that can be eliminated.  
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Because of the recent drought, the Santa Rosa residents clearly understand the value of water and place a 

high priority on conserving this resource. The Water Conservation Plan will provide strategic direction to the 

City’s water conservation efforts and will assist with the development and adoption of new Water 

Conservation Ordinances to help encourage the best possible use of limited resources.  

The City has contracted with Souder Miller and Associates (SMA) to create a useful, functional document that 

reflects the City’s goals and needs. SMA has worked closely with City staff and has included the public input 

gathered during the preparation of this plan. Santa Rosa Water Department supplied water production and 

water usage data from their accounting records.  

SMA has discussed water operations and the current state of Santa Rosa’s water infrastructure with the Water 

Systems Superintendent. The City Manager has communicated his plans and goals for water conservation in 

Santa Rosa. The assessments and water conservation goals developed in this plan are the results of this 

investigation.  

This plan is being developed in compliance with New Mexico’s Water Conservation Planning Guide for Public 

Water Suppliers, 2013, Technical Report 53 from the New Mexico Office of the State Engineer (NMOSE). The 

40-year Water Plan for the City of Santa Rosa, New Mexico, dated August 2008, prepared by ASCG 

Incorporated, and the Mora-San Miguel-Guadalupe Regional Water Plan, dated July 2016 by the New Mexico 

Interstate Stream Commission are both used as references. This plan includes some of the recommendations 

made in each of those planning documents.   

1.2. Planning Team 

To accomplish the preparation of this Water Conservation Plan, a Planning team made up of City of Santa Rosa 

personnel and Souder, Miller & Associates personnel was assembled to follow up on the previous Water 

Conservation Plan work performed by WHP. This team has the ability to provide information and monitor, 

assess and implement the Water Conservation Plan.  

The City of Santa Rosa representatives on the Planning Team are Tim Dodge, the City Manager and Mark 
Micelli, the Water Systems Superintendent, with assistance provided by Jessica Romero, Utility Clerk. Other 
City staff may be integrated into the team as needed to implement the components of the water conservation 
program and to fulfill the goals of the plan. The Souder Miller representatives on the team are Project Engineer 
Russell Doss, P.E., Water Conservation Specialist Marty Howell, P.E., and Project Manager, Dale Lyons. 

 

1.3. Local Conditions 

1.3.1 Location 

The City of Santa Rosa is located in east central New Mexico (NM), in the center of Guadalupe County, and it 
lies on the banks of the Pecos River. Santa Rosa is located on Historic Route 66 and is a popular tourist 
destination in New Mexico. A vicinity map is shown as Figure 1. 
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Figure 1. City of Santa Rosa Location Map 

In a state known for being arid, Santa Rosa is surrounded by water features. In addition to the Pecos River 
that runs through the City, the artesian lake Blue Hole, Santa Rosa Lake, and several other spring fed lakes are 
located within the City or nearby. El Rito Creek flows along the eastern edge of town. Elevations within the 
City vary from about 4,700 feet in the north to roughly 4,540 feet along the banks of the Pecos River to the 
south and west.  

1.3.2 Water Supply Overview 

The City of Santa Rosa obtains its water supply from a municipal well field about 15 miles northwest of the 

City near the community of Colonias, within the Anton Chico Land Grant.  

There are three wells completed in the San Andreas Limestone Formation in the Upper Pecos River 

Underground Water Basin Section. The well field is approximately 1.25 miles southwest of the Pecos River, as 

shown in Figure 2. 
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Figure 2. City of Santa Rosa Water Sources 

Recharge to this aquifer takes place through seepage from the Pecos River, by precipitation on outcrop areas 

and by leakage from adjacent formations. An important part of the recharge occurs from flow lost by the 

Pecos River between Anton Chico and Canon del Uta. (NMOSE, 1989.) The wells draw from the San Andres 

Limestone formation and are numbered Colonias Wells #2, #3, and #4. Colonias Well #1 is an observation well 

used only for monitoring water levels. Water is primarily supplied by wells #2 and #3 with supplemental water 

as needed from well #4.  

Records were obtained from the City of Santa Rosa from 2007 through 2016. Well #4 was not used at all in 

2007-2009, 2011, or 2014-2016. Well #4 began augmenting City water supply in October 2010, and was used 

again as needed in 2012 and 2013. One of the conditions of use in the permit for Well #4 stipulates that it 

cannot be put into full production until the City has a Water Conservation Plan in place. 

The Colonias well field is located on a tract of City owned property that is approximately ¼ mile wide by one-

mile long. The property is also leased for grazing. Each well is fenced, however a well head protection plan 
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prepared by the City Hydrologist recommended fencing a 100-foot radius area around the wells. This has not 

been done. 

The City of Santa Rosa holds both surface and groundwater rights. Currently potable water is predominantly 

supplied from groundwater, with wells having depth to water averaging 344 to 354 feet, as noted in the 40-

Year Water Plan, all withdrawing water from the San Andres Limestone formation. Impacts to groundwater 

from drought are not as immediately felt as with surface water, but records from Well #1 indicate a correlation 

between declining water level and drought conditions, as noted in the aquifer recharge discussion on the 

previous page. A production summary is shown in Table 1. 

 

Table 1. Production Summary for Wells #2, #3, and #4 

Year 
Water Production 

(gallons) 

Water Production 

(gallons per minute) 

2010 216,177,000 411.3 

2011 226,466,000 430.9 

2012 235,140,000 447.4 

2013 209,845,000 399.3 

2014 179,018,000 340.6 

2015 183,245,000 348.6 

2016 207,259,000 394.3 

 

Currently, Santa Rosa has the combined capability to produce an annual average rate of 850 gallons per 

minute (gpm) using wells #2 and #3. The two-hour fire flow demand is estimated to be 500 gpm for each of 

the City two pressure zones. Although total water production from the two wells are not able to meet the fire 

flow requirements, the existing storage available in both the east and west pressure zones are sufficient to 

provide the fire flow requirements and two days of water demand from all residential and commercial 

consumers within each zone.  

However, it should be noted that while the available storage is sufficient, the west pressure zone does not 

have sufficient storage to operate independently. In emergencies, water must be transferred from the east 

zone to the west zone. Due to tank elevation differences, this transfer causes overflowing of the Center tank. 

A pressure reducing valve is recommended to address this problem (Occam Engineers, Inc., 2016). 

Water is pumped from the Colonias well field to the 750,000-gallon West tank located on the northwest corner 

of the City and is treated with chlorine prior to distribution. Water from the West tank is distributed 

throughout the west pressure zone along with the Guadalupe County Correctional Facility and the Puerta Del 

Luna residential area outside the City limits. The 200,000-gallon Center tank is located in the center of the 

west pressure zone and is fed by water from the West Tank.  A line runs from the Center Tank to the El Rito 

Booster Station which transfers water to the higher East Tank in the East Pressure Zone (Error! Reference 

source not found.). 
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Figure 3. City of Santa Rosa Water System Improvements Map 

At the Colonias Well Field, the City owns and maintains a gas powered electrical back-up generator for the 
water supply wells. This emergency generator is well maintained and exercised and allows the City to serve 
the West pressure zone of the Water System during extended power outages. The City does not have a back-
up generator for the other electrical elements of the Water System. During an extended power outage, the 
City Water Department would not be able to pump water to the East pressure zone or monitor the system 
status using the existing SCADA system (Occam Engineers, Inc., 2016). 

The water distribution system was first installed in the 1940s and the majority of the distribution lines were 

installed prior to 1959.  Many of the original lines were installed with ductile iron or transite pipes. Several 

areas of the City with 2”-6” ductile iron lines have recently begun to experience regular water leaks. The 

system also consists of 2” galvanized iron pipe, 3”-6” cast iron pipe, and other sizes of PVC and transite pipe. 

The Water System now includes over 247,000 feet of various sized waterline. (Engineers, Inc., 2016) 

In addition to many of the ductile iron and galvanized iron lines in the older portions of the community 

suffering significant deterioration, the Water Systems Superintendent stated that there are very few valves in 

that section of the community to shut down the lines to accomplish repairs during line breaks. Since there are 

no valves to isolate the lines for repair, crews must shut down the entire area and allow the water to drain 

from the lines gradually. This causes the water outage to be much longer for residents and businesses in the 

area and also results in a large amount of un-metered water loss. As new Water System projects are being 

planned, consideration should be given to a small project to install new valves in the downtown area. 

Installation of approximately 20 small water valves could mitigate these water loss problems. 
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Santa Rosa's production meter readings indicated that 235 million gallons were pumped from their wells from 

2012, which equates to the highest year of water production from 2010-2016. That is equal to an average of 

644,219 gallons per day. Based on 2012 usage data, Santa Rosa used 501,290 gallons per day (183 MG/year), 

or 185 gallons per day per person (GPCD). Comparing metered usage to billed usage, it appeared the City had 

22% unaccounted water usage at that time. Average usage of 226 GPCD for that year is considerably high due 

to the extreme and exceptional drought conditions of 2012 referenced from Figure 6 (Table 2.). 

 
Table 2. 2012 Water Balance 

Item 
Annual Volume  

(gallons) 

Water Production  235,140,000 

Metered Water Use  182,791,000 

Unaccounted Water (22%) 52,349,000 
 

Santa Rosa's production meter readings indicated that 207 million gallons were pumped from wells in 2016, 

the most recent year of record. That is an average of 567,833 gallons per day. Based on 2016 usage data, 

Santa Rosa used 477,739 gallons per day (174 MG/year), or 197 gallons per day per person (GPCD). Comparing 

metered usage to Unaccounted Water, it appeared the City had 16% unaccounted water usage in 2016 (Table 

3). 

Table 3. 2016 Water Balance 

Item 
Annual Volume  

(gallons) 

Water Production  207,259,000 

Metered Water Use  174,375,000 

Unaccounted Water (16%) 32,884,000 

The average usage of 197 GPCD in 2016 is a significant (13%) reduction from the 226 GPCD of 2012, but as 

noted earlier, the 2012 figure was greatly inflated due to the extreme drought conditions of 2011-2014. If you 

use the GPCD study results (Appendix B) to compare the 2010 figure (pre-drought) of 204 GPCD to the 2016 

figure of 197 GPCD, you only see an overall GPCD reduction of 3.4% over the six-year period.  

The variance between produced water and metered usage in 2016 is an unaccounted loss of 16% which can 

include leaks, pipe breaks, systematic data errors, meter inaccuracy, and unmetered water. The U.S. 

Environmental Protection Agency (USEPA) recommends that the maximum unaccounted loss be in the range 

of 10 to 15 percent (USEPA, 2010). The Santa Rosa 2016 unaccounted water loss figure of 16% falls outside of 

this range. It is prudent to take steps to eliminate all unnecessary water loss and reduce water use overall to 

efficiently use the available water sources in this area and to extend the usable life of the aquifer for the 

community. Accordingly, one of the first priorities will be to test and calibrate the existing production meters.  

In response to the extreme and exceptional drought conditions in 2011 and 2012, the City of Santa Rosa 

adopted an additional Water Conservation Ordinance, Number 440-26. The numerical goals of this ordinance 

were to reduce GPCD water use by 2.5% per year by 2032, with an ultimate goal of 75 GPCD, which would 
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allow the City to stay within its allotted water rights. Other goals were to reduce peak summer demands, 

which would reduce short and long-term system costs and to reduce energy use (and environmental effects) 

associated with water production, treatment, and distribution.  

As noted above, when you use the GPCD study results (Appendix B) to compare the 2010 figure (pre-drought) 

of 204 GPCD to the 2016 figure of 197 GPCD, you see an overall GPCD reduction of 3.4% over the six-year 

period. This relates to roughly a 0.6% per year reduction.  

When you consider that Santa Rosa residential and commercial water use has generally decreased each year 

from 2010 to 2015, the 0.6% overall reductions in water use reflect that progress is being made. It should also 

be noted that, using the data provided, Santa Rosa has made substantial progress toward water conservation 

from 2010 to 2016, relative to other communities in New Mexico. 

The 2016 Santa Rosa Water System Report states that the City of Santa Rosa presently uses manual read water 

meters and inputs the readings manually into the billing software. This process results in a large unnecessary 

manpower use every month, plus leaves openings for manual meter reading and data entry errors, which can 

also be a source of unaccounted for water loss.  

When working on the Water Audit and the GPCD Analysis, it was difficult to interpret the monthly water billing 

reports and obtain the specific data needed from the billing software. The present billing software was 

purchased approximately 15 years ago and does not have the functionality of modern billing software. It is 

recommended that the billing software be replaced as soon as possible. As noted earlier, there is no 

calibration process in place for the water production meters and the customer distribution meters are also 

not calibrated or replaced on a regular schedule, so currently there is no way to determine the accurate water 

production and water use for the community.  

As referenced several times in this document, the City of Santa Rosa was proactive and had a Preliminary 

Engineering Report performed for the Water System to identify the system needs and develop preliminary 

recommendations regarding Water System upgrades. Although the PER did identify several needs for the 

Water System, the needs listed with high and medium level risk of failure priorities were improvements to 

specific water lines, water storage facilities and replacement of the SCADA communication system. 

Improvements to the Water Meters and Data Collection system was studied in detail with excellent 

recommendations given, but overall were listed as having a low risk of failure which placed them lower on the 

priority list.  

Although the “risk of failure” is an important factor when prioritizing asset replacement with standard 

methods, the loss of millions of gallons of water through faulty metering and data collection systems also has 

a high price.   

As a result of the water loss found in the GPCD Calculator and the AWWA Water Audit, this Water 

Conservation Plan recommends that the purchase and installation of new meter reading equipment and new 

billing software be given a high priority and should be planned as soon as possible. The PER included a Life 

Cycle Cost Analysis that showed if the “Drive By” Automated meter Reading (AMR) system was purchased on 

a 2% loan over 40 years, an estimated 7.5% additional revenue ($30,000/year) could be received.  
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A 2013 meter study showed a Washington State community had 9% lost revenue due to meter inaccuracy 

that could be totally restored with accurate solid state meters (Gray and Osbourne, Inc., 2013).  When 

considering the additional revenue to be received and the cost of a new “Drive By” AMR system, the total Life 

Cycle monthly cost of the new system and operation would be approximately $500 less per month than is 

presently being expended with the existing meter system and operation.  

The AWWA Water Audit revealed a very low score for the Santa Rosa Water System. The primary reasons for 

the low score was the inability to calibrate the water production meters and the customer meters on a regular 

schedule to obtain accurate readings. In order to accurately determine the amount of water produced and 

used, it is critical to have accurate meters that can be calibrated on a regular schedule. These items will be 

discussed in more detail later in this document. 

The 2016 Santa Rosa Water System PER included an analysis of the Water Rights which showed Santa Rosa to 

have sufficient water rights for their Water System operations. The two existing wells which were drilled in 

1964 have been inspected and received minor repairs to continue their present service. Both wells have over 

200 feet of saturated thickness and there was no indication of premature aquifer drawdown or depletion. 

The City of Santa Rosa presently treats wastewater from treatment facility adjacent to Power Dam Lake at the 

southernmost tip of the City. The treated wastewater is returned to the Pecos River under National Pollutant 

Discharge Elimination System Permit Number NM0024988.  

The City desires to have an effluent reuse program in place but has had an unsuccessful attempt at using 

effluent for irrigation. They do not currently have any active reuse programs. Some infrastructure is in place, 

but it is not being used. The effluent flows are as shown in Table 4, below. 

Table 4. Effluent from Wastewater Treatment Plant 

Year 
 Flow  

(Gallons per Year) 

2007 114,837,010 

2008 107,826,998 

2009 111,525,433 

2010 120,645,899 

2011 119,808,723 

2012 111,869,000 

2013 120,123,000 

2014 118,723,000 
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1.3.3 Demographics 

 

Although the first settlement in this area was Aqua Negra Chiquita in 1865, the name was changed to Santa 

Rosa in 1890. The City’s growth has been tied to transportation services; with large growth following the 

construction of the railroad in 1901 and the completion of Route 66 in 1930. In 1974, U.S. Interstate 40 (I-40) 

was completed which resulted in a decrease in tourist traffic, and population for the area. But in 1999, the 

Guadalupe County Correctional Facility was constructed, which brought additional jobs and increased the 

Santa Rosa population. The Santa Rosa population was 2,744 in 2000 and reached a high census mark of 2,848 

in 2010. According to USCB, the estimated 2016 population was 2,680. 

As illustrated in Figure 4, the Santa Rosa population grew rapidly after the construction of Route 66 and the 

population reached a mark of 2,310. It was at this time when a large number of the municipal water lines and 

Water System were constructed. 

 

 

Figure 4. Santa Rosa Historical Population 

 

Santa Rosa is a diverse community and it is the seat of Guadalupe County, which provides continuous 

government employment. It also has a unique tourist industry due to the water features in and around the 

City and the Route 66 historical attractions. The 600-bed prison provides significant employment for the 

community. Today, food service and hospitality services, which support the tourist activity, are a mainstay of 

the local economy (Engineers, Inc., 2016). 

The commercial businesses in the area that support Santa Rosa tourism significantly impact water use in Santa 

Rosa. Along with the correctional facility, the City of Santa Rosa is comprised of residential and commercial 

properties, 16 motels, 11 restaurants, 2 truck stops, a laundromat, 2 construction companies, a senior center, 

City Hall, an animal shelter, a library, an elementary school, a middle school, a high school, a country club and 

golf course, several parks, several gas stations, a grocery store, and several churches.  
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The correctional facility has capacity for 600 inmates and is the largest single water user connected to the 

system. It was noted in the 2008 Update of the Santa Rosa 40-Year Water Plan that the top 26 commercial 

users (including the prison) used 81% of the total commercial water volume (ASCG, 2008). 

 

Table 5. Santa Rosa Population Projections 2010-2016 

 

Since the 2010 Census, the Santa Rosa population held relatively steady from 2010-2013 when oil prices were 

in the $80-100 per barrel range. The high oil prices caused significant personal income increases to be available 

in New Mexico and Texas for tourism. In 2014, the oil prices tumbled down to $50 per barrel and later to less 

than $30 per barrel in 2015. The number of Santa Rosa jobs related to tourism declined during these years 

and the population decrease was directly affected by the available jobs.  

In 2016, oil prices have begun to increase and are now fluctuating between $45 and $55 per barrel. These oil 

prices are gradually making more personal income available for tourism and tourism is gradually increasing 

accordingly. The 2016 population of 2,680 could reflect this increased tourism job and population growth.  

The 2010 Santa Rosa Comprehensive Plan discussed the potential for a large natural gas discovery in the 

Tucumcari Basin by Shell Western E&P. In the New Mexico Oil and Gas Journal, a 2011 article noted Shell may 

have found a significant natural gas deposit with 2% helium and Shell is presently transporting produced 

natural gas using trucks. Although natural gas prices are presently low, helium is a high-priced gas and may 

add to the economic viability of further natural gas production in this area.  

Along with the natural gas activity, the 2010 Comprehensive plan notes that major wind farms have been built 

just outside of Santa Rosa. With this increasing wind and natural gas energy activity, additional jobs are being 

provided that should cause an associated increase in the Santa Rosa population. The Santa Rosa NMGRT 

figures reflect a 22% increase from fiscal year 2015-16 to 2016-17 which may reflect this overall growth. 

1.3.4 Housing 
Santa Rosa has a total of 1078 housing units as reported in the U.S. Census Bureau American Fact Finder 2010, 

with the occupied housing units at 981. Most of these are single family detached structures and most were 

constructed prior to 1990 (USCB, 2017) 

The 2010 Santa Rosa Comprehensive Master Plan included a survey of the community in which 80% of the 

residents feel that additional affordable housing is needed in Santa Rosa. Although the economy may not 

support private housing development presently, the potential for energy related higher paying jobs in the 

area could provide the opportunity for a private developer to begin additional housing development (Soleil 

West/The Idea Group Santa Fe, LLC, 2010). 
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1.3.5 Temperatures and Precipitation 

The City of Santa Rosa presently relies on ground water for their municipal water supply. Prior to 1955, the 

Pecos river was the primary water source for the community until a severe drought in the 1950’s reduced the 

Pecos river flows and water quality to an unsustainable level and groundwater sources were sought.  

Precipitation, season, and temperature play major roles in the demand for irrigation water, and tourism levels 

play a significant role in commercial sales of water. Precipitation and climate data can also be used for 

estimating water demands during drought conditions, and developing drought contingency plans.  

Santa Rosa receives an average of 15-inches of precipitation annually and an average annual snowfall of 13-

inches. U.S. Climate Data shows the majority of the annual precipitation occurs during the summer months 

(May through October) and reports the temperature and precipitation data for Santa Rosa (Figure 5). 

As noted earlier, drought conditions can have a major impact upon water use. Figure 6, below, illustrates the 

New Mexico precipitation data from 2000-2017, as a percent of historical average. The “extreme and 

exceptional” drought conditions from the spring of 2011 to the summer of 2014 in Santa Rosa correspond to 

the increasing water use rate of 2011 and the abnormally high water use rates in 2012 and 2013 (NMSU, NM 

Climate Center, 2016). 

 

 

Figure 5. Climate Data - Temperature and Precipitation 
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Figure 6. New Mexico Drought Information (2000-2017) 

There are numerous surface-water sources in the Santa Rosa area, but they are fed by surface runoff and 

natural springs. The lakes suffer significant annual evaporation losses, but since the losses are not made up 

by potable water from the City, they are not counted in the municipal water loss calculations. The lakes and 

evaporation losses are discussed in detail in the Guadalupe County 40-Year Water Plan (ISC, 2016). 

There are also potential plans to use WWTP effluent use for the Santa Rosa Golf Course, but the golf course 

is presently irrigated by surface water from an adjacent lake. Although the use of effluent water would reduce 

the amount of non-potable surface water used in the area, it would have no impact on the Santa Rosa GPCD 

analysis. However, in order to maximize water conservation of every type, the City is still making plans to 

construct the necessary improvements to allow the golf course to be irrigated by effluent water. 

1.4 Current Water Rights Analysis 

1.4.1 Legal Setting 

The City is included in the Lewis case, the ongoing adjudication on the Pecos River. The City of Santa Rosa 

received offers of judgment in that case regarding its water rights from the State in 1985 and 1989, but did 

not accept them. A 1994 court order requires the State to make another offer to the City, but no further offer 

has been made. However, the City has obtained permits from the NMOSE for changes in its use of some of 

the subject water rights since that time, which are described in the subsequent section. 

 

The water rights of the Pecos River were previously adjudicated in The United States of America v. Hope 

Community Ditch, Cause No. 712, Equity (D.N.M. 1933). The Final Decree in that case, commonly known as 

the Hope Decree, adjudicates water rights on the Pecos River and its tributaries in New Mexico. The City holds 

some of the water rights adjudicated in the Hope Decree, or permits derived from those rights, as discussed 

in the subsequent section. 
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Underlying the State’s actions in adjudications on the Pecos is its obligation to deliver water to Texas under 

the Pecos River Compact (“Compact”). See NMSA 1978, § 72-15-19. Deliveries to the State of Texas by New 

Mexico under the Compact have been litigated and the United States Supreme Court has ordered compliance 

with the Compact. Texas v. New Mexico, 485 U.S. 388, 390 (1988). The Court order appointed a River Master, 

who has among his duties the calculation of any shortfall of water deliveries to Texas. Id. at 391.  

1.4.2 Description of Santa Rosa’s Water Rights 

The City of Santa Rosa holds both surface water and groundwater rights, which are described in Table 7. The 

surface water rights are rights adjudicated in the Hope Decree that the City held at the time or that the City 

subsequently acquired. The City holds over 200 acre-feet per year (“AFY”) in surface water rights and over 

1200 AFY in groundwater rights. The City also holds certain storage, evaporative loss and hydroelectric power 

generation water rights. Each of these water rights is discussed in turn below. 

 

a. Groundwater right NMOSE File No. SP-1722 into UP-3191, UP-4156, UP-4157 & UP-4158 for Permit 

to Change Point of Diversion from Surface to Ground Water, to Change Purpose and to Expand Place 

of Use (a/k/a NMOSE File No. SP-1722 into UP-3191 et al.)1 (City Wellfield) 

NMOSE File No. SP-1722 into UP-3191 et al. was issued on September 11, 2012 for 400 AFY with priority 

November 1, 1926.2 The permit derives from surface right NMOSE File No. 1722, which was adjudicated to 

the City in the Hope Decree. See Hope Decree, Vol. I at 218-19 (Pumping Plant on the Pecos River). The City 

used the diversion on the Pecos River under NMOSE File No. 1722 for a number of years from the 1920s to 

the 1960s as its primary water supply.3  

 

The City then began developing its wellfield near Colonias for its primary supply, beginning in 1964. The 

wellfield currently contains wells UP-3191, UP-41564, UP-41575 and UP-41586.7, 8 Permit SP-1722 into UP-3191 

et al. formalized the City’s transfer of the surface water right to those wells. The permit also expanded the 

                                                           
1 UP is a designation used by the NMOSE to designate a well in the Upper Pecos River Basin. 
2 The underlying water right under NMOSE File No. 1722 had a priority of October 21, 1926 in the Hope Decree. 
3 Besides as its primary water supply, the City used the water rights periodically in temporary transfers to address water 
demands for special projects, in particular the construction of the Los Esteros Dam and highway projects. 
4 Identified as UP 9.24 (W-24) in the 1977 Upper Pecos Underground Hydrographic Survey.  UP-4156 is a monitoring well 
used solely for groundwater level observations.   
5 Identified as UP 9.25 (W-25) in the 1977 Upper Pecos Underground Hydrographic Survey. 
6 Identified as UP 9.26 (W-26) in the 1977 Upper Pecos Underground Hydrographic Survey. 
7 The City filed declarations for UP-4156, UP-4157 and UP-4158, but water rights separate from those under NMOSE File 
No. 1722 in those wells were not recognized by the NMOSE.  The City also filed declarations for W-22 and W-23, which 
were used in conjunction with surface water diverted under NMOSE File No. 1722 to improve water quality in the 1950s 
and 1960s.  The City applied to transfer the declared rights to the wells in the wellfield near Colonias; however, they 
were considered supplemental to the rights under NMOSE File No. 1722 and no separate water right was recognized by 
NMOSE.  Wells W-22 and W-23 are also referred to as UP 9.22 and UP 9.23 respectively.  They are likely Well Nos. 4B and 
1, respectively, identified in a 1957 NMOSE report, Report on Investigation of Santa Rosa Water Supply, Guadalupe 
County, N.M., which were drilled in 1956 and 1955, respectively. 
8 Some City documents and sections elsewhere in this water development plan refer to UP-4156, UP-4157 and UP-4158 
as Colonias Well Nos. 1, 3 and 2, respectively. 
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place and purpose of use. The current place of use is “the service area of the City … and future service area.”9 

The current purposes of use are: domestic, livestock, irrigation, municipal, industrial, commercial, 

recreational, fish and wildlife. The City has filed a Final Report and Inspection of Beneficial Use for this water 

right. 

 

Under NMOSE File No. SP-1722 into UP-3191 et al., the City is required to prepare a water conservation plan 

that addresses water use during extended drought and in addition, submit on an annual basis a water 

conservation report, water audit and changes to the City’s water conservation plan. The City must also prepare 

a 10-year update to the water conservation plan and at least every 10 years, updates to the City’s 40year 

water development plan that address population changes and projections. 

 

b. Groundwater right NMOSE File No. SP-5013 for Alternate Point of Diversion and to Expand Place of 

Use for Surface Waters (City Wellfield)  

The Cotton Wood Spring Diversion water right, now designated SP-5013 by the NMOSE, was adjudicated to 

the City in the Hope Decree. Hope Decree, Vol. I at 218. It is in the amount of one (1) second foot, or 723.97 

AFY, and has a priority of 1901,10 the earliest of the City’s water rights.  

 

Alternate points of diversion UP-3191, UP-4156, UP-4157 and UP-415811 were authorized on September 11, 

2012 under NMOSE File No. SP-5013 for Alternate Point of Diversion and to Expand Place of Use for Surface 

Waters (“NMOSE File No. SP-5013 for Alt. Pt. Div.”). The place of use of the water right was authorized to be 

“the service area of the City … and future service area,” the same as for NMOSE File No. SP-1722 into UP-3191 

et al.12 The purpose of use of NMOSE File No. SP-5013 for Alt. Pt. Div. is municipal.13  

 

The City has 40 years from the date of application to perfect the 723.97 AFY water right. One-half of this 

amount, or 362.0 AFY, must be put to beneficial use within the first 20 year period and the remainder put to 

beneficial use within the next 20 year period.  

 

Under the permit, the City is required to submit, in addition to a water conservation plan, the same reports 

as for NMOSE File No. SP-1722 into UP-3191 et al.: annual water conservation report, annual water audit, 

annual changes to the City’s water conservation plan, a 10-year update to the water conservation plan and 

updates to the City’s 40year water development plan at least every 10 years. 

 

                                                           
9 Service area map must be updated with extensions of service area. 
10 Priority of 1901 is according to the Hope Decree.  NMOSE File No. SP-5013 for Alt. Pt. Div. gives December 31, 1901 as 
the priority date.  
11 The wells are also the points of diversion for NMOSE File No. SP-1722 into UP-3191 et al. 
12 Service area map must be updated with extensions of service area. 
13 The purpose specified in the Hope Decree is “village water supply and supplying the residents of and water consumers 
of said Village with water for domestic and such other uses as are generally made of water by residents of municipalities.”  
Hope Decree, Vol. I at 218. 
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c. Surface water right NMOSE File No. 1192 & 1496 and NMOSE File No. SP-1192/1496 to use UP-72 

as Alternate Point of Diversion for Surface Water (Los Tanos) 

The City holds a water right on the Los Tanos for municipal, domestic, industrial, irrigation and recreational 

use in the amount of 300 AFY, of which 105 AFY are reserved for evaporation from South Lake, also known as 

Golf Course Lake, for a net diversion amount of 195 AFY.  

 

The original water rights, held by the Chicago, Rock Island and Pacific Railway Company, as adjudicated in the 

Hope Decree, provided for storage14 and use in the amount of 300 AFY. See Hope Decree, Vol. I at 217-18; 

License No. 1496; License No. 1192. The water right has a 1918 priority.  

 

In the City’s subsequent applications regarding the water right in 1970, NMOSE File No. 1192 & 1496, diversion 

into and from South Lake was approved in order to allow use in the City and adjacent service areas and 

irrigation of the City’s golf course. Use of 195 AFY from all storages was approved for municipal, domestic, 

industrial, irrigation and recreational purposes and 105 AFY was designated to offset evaporation from South 

Lake.15  

 

An additional point of diversion was approved in 2011, allowing UP-72, the City’s well at Park Lake, to be used 

to supply up to 195 AFY for the same purposes. The authorization to do so is under NMOSE File No. SP-

1192/1496 to use UP-72 as Alternate Point of Diversion for Surface Water. The permit includes as diversion 

points the Upper North Lake into South/Golf Course Lake and Lower North Dam into Los Tanos/El Rito Creek 

in addition to UP-72.16  

 

d. Groundwater right for NMOSE File No. UP-7217 (Park Lake) 

Park Lake was built as a federal Works Progress Administration (WPA) project, presumably in the 1930s. The 

water right for Park Lake is documented through a pre-basin well installed to control the spring(s) flow into 

the lake. The declared amount of the water right is 102 AFY, which includes evaporation and irrigation of the 

City Park with a priority of September 1963.  

 

The NMOSE estimated the irrigation right as 5.75 AFY and the surface area of the lake to be 4.7 acres. See 

Letter from R.B. Collins, Jr., OSE District II Supervisor, to Mrs. Ernestine L. Gutierrez, City of Santa Rosa (Feb. 

19, 1981) (“1981 Abstract of City of Santa Rosa water rights”). 

                                                           
14 The storage capacities are described as 110.7 acre-feet (“AF”) for Lower North Lake and 200.29 AF for Upper North 
Lake.  See Change of Ownership of Water Right (Jan. 27, 1958); see also pre-license permits. 
15 In addition to the designated uses, the City has used the water rights periodically in temporary transfers to address 
water demands for special projects or other needs, in particular, irrigation for fields at the Santa Rosa High School and 
to provide water for oil drilling. 
16 The permit does not specify diversion from South Lake, but refers to diversion of water from South Lake and requires 
the submittal of “all metered diversion under NMOSE File No. SP-1192/1496.”  See NMOSE File No. SP-1192/1496 to use 
UP-72 as Alternate Point of Diversion for Surface Water Condition Nos. 5 & 6. 
17 Referred to in the adjudication as UP 9.27. 
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e. Surface water right NMOSE File No. 1723/01666 and NMOSE File No. SP-01666-A into 1723/01666 

(Power Lake Dam)18 

The Power Lake Dam water right, NMOSE File No. 1723/01666, was originally licensed in 1931 and 

subsequently adjudicated to the Village of Santa Rosa in the Hope Decree. See License No. 1723; Hope Decree, 

Vol. I at 219. It was licensed as a flow water right in the amount of 37 cubic feet per second with priority 

October 21, 1926 for power purposes. See License No. 1723. In 1960 the Town of Santa Rosa declared its 

ownership of the right, including the 72.73 AF storage capacity of the reservoir. See Declaration of Ownership 

of Water Right; OSE Memorandum from Ron Palmer to Paul Wells (May 3, 2004).  

In 1961, the State Engineer approved the transfer of a portion of the water right upstream on the Rito de Agua 

Negra Chiquita (Los Tanos Creek) to the Santa Rosa fish hatchery. The water right for the fish hatchery use 

was licensed in 1963. See License No. 01666-A. Also in 1963, the Town of Santa Rosa was granted a license for 

the permanent storage in Power Lake for recreational, fish and wildlife purposes19 at a capacity of 38.32 AF, 

which represented evaporation loss from the 9.38 acre surface area of the lake at 47.9 AFY. OSE Memorandum 

from Ron Palmer to Paul Wells (May 3, 2004) (referring to License No. 01666).  

In 2004, the State Engineer approved the transfer of the fish hatchery water rights back to the Power Lake 

Dam (51.6 AFY consumptive use (evaporation) and 34.4 AF storage). See NMOSE File No. SP-01666-A into 

1723/01666; OSE Memorandum from Ron Palmer to Paul Wells (May 3, 2004). This was done in support of 

design work for the rehabilitation of the dam, which was partially breached. The combined water right 

provides for 72.73 AF of storage behind the dam, that is, evaporative loss for a lake with a 19.92 acre surface 

area.20 See OSE Memorandum from Ron Palmer to Paul Wells (May 3, 2004). 

f. Surface water right NMOSE File No. 2992 

The City holds a surface water right of 38.6 AFY for irrigation in the southern portion of the City. This water 

right was adjudicated in the Hope Decree as the Twin Lake Ditch water right. See Hope Decree, Vol. I at 224-

25. The water right has never been transferred or changed via an NMOSE permit. It was conveyed to the City 

in 1984. 

g. Other rights-groundwater 

According to its records, the City has permits for several wells not discussed above. These are domestic well 

permits for 3 AFY each. At least two of them were drilled to support construction at the Los Esteros Dam and 

are believed to now be under water behind the dam.21 The remaining well is not currently being used by the 

City. 

                                                           
18 Also called Power Dam. 
19 According to the May 3, 2004 OSE Memorandum from Ron Palmer to Paul Wells, the license granted a change in 
purpose “from storage for use in the generation of hydroelectric power, to permanent storage in reservoir for 
recreational, fish and wildlife purposes.” (Emphasis added.) 
20 At the time of this writing, it expected that the rebuilt dam will store less than 50 AF, and as determined during design, 
it may store approximately 40 AF.  See Email from Kenneth C. Easterling, P.E., Occam Engineer Inc., to Danica Gonzales 
(Feb. 26, 2018).  It is estimated that 2.3 AF is stored behind the breached dam.  Id. 
21 The wells believed to be under water are UP-837 and UP-252. 



City of Santa Rosa, New Mexico   Page 21 
 Water Conservation Plan 
 

 

Engineering ⬧ Environmental ⬧ Surveying 

Table 6. City of Santa Rosa Water Rights 

Permit/Declared/Decreed 

Right 

Amount  Priority Date Description 

Groundwater Rights     

NMOSE File No. SP-1722 

into UP-3191, UP-4156, UP-

4157 & UP-4158 for Permit 

to Change Point of 

Diversion from Surface to 

Ground Water, to Change 

Purpose and to Expand 

Place of Use  

400 AFY  October 21, 192622 Domestic, livestock, 

irrigation, municipal, 

industrial, commercial, 

recreational, fish and 

wildlife purposes 

Diversion from UP-

3191, UP-4156, UP-

4157 and UP-4158 for 

use in the service area 

of the City 

NMOSE File No. SP-5013 for 

Alternate Point of Diversion 

and to Expand Place of Use 

for Surface Waters 

723.97 AFY 23  190124 Municipal purpose 

Diversion from UP-

3191, UP-4156, UP-

4157 and UP-4158 for 

use in the service area 

of the City 

NMOSE File No. UP-72 102 AFY 25 

Also described as 

5.75 AFY (irrigation of 

2.5 acres) and water 

for 4.7 acre Park 

Lake26 

 September 1963 Irrigation and 5 acre 

lake purpose27 

UP-2142 3 AFY  April 3, 1995 529978 X, 3866588 Y 

NAD83 UTM (in 

meters)28;SW ¼ SW ¼ 

Sec 1 T8N R21E29  

Groundwater Rights Total: 1228.97 AFY    

                                                           
22 The Hope Decree gives the priority of the underlying water right, NMOSE File No. 1722, as October 21, 1926.  The 
groundwater permit lists the priority as November 1, 1926. 
23 Permitted amount assumes no use of Cotton Wood Spring at original point of diversion within the City. 
24 The Hope Decree gives the priority of the underlying water right, Cotton Wood Spring Diversion, as 1901.  The 
groundwater permit lists the priority as December 31, 1901. 
25 Quantity estimated at 102 AFY on Declaration of Owner of Underground Water Right. 
26 Interpretation by NMOSE in 1981 Abstract of City of Santa Rosa water rights. 
27 As described on Declaration of Owner of Underground Water Right. 
28 From NMOSE NM Water Rights Reporting System. 
29 SW ¼ SW ¼ ---- ¼ Sec 1 T8N R21E is given as the well location in the permit. 
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Permit/Declared/Decreed 

Right 

Amount  Priority Date Description 

Surface Water Rights     

NMOSE File No. SP-1192 & 

1496 and 

 

NMOSE File No. SP-

1192/1496 to use UP-72 as 

Alternate Point of Diversion 

for Surface Water 

 

300 AFY, of which 105 

AFY is to offset 

evaporation from 

South Lake30 and 195 

AFY is for use 

 August 2, 191831 Diversion from UP-72 

(Park Lake well), Upper 

North Lake into 

South/Golf Course 

Lake, Lower North Dam 

into Los Tanos/El Rito 

Creek and South Lake32 

Municipal, domestic, 

industrial, irrigation 

and recreational 

purposes  

NMOSE File No. 

1723/01666 and 

 

NMOSE File No. SP-01666-A 

into 1723/01666 

 

72.73 AF (storage33 for 

recreational, fish and 

wildlife use) 

37 sec ft for 

hydroelectric power 

generation 

 October 21, 1926 For Power Lake and 

power generation at 

Power Lake Dam 

NMOSE File No. 2922 38.6 AFY (diversion for 

irrigation of 19.3 

acres) 

 Undisclosed by the 

evidence per Hope 

Decree, Vol. I at 224 

(June 15, 1931) 

Irrigation use34 

Surface Water Rights Total: 233.6 AFY Diversion 

105 AFY Evaporation 

72.73 AF Storage  

37 sec ft for 

hydroelectric power 

generation) 

   

                                                           
30 Specified in NMOSE File No. 1192 & 1496. 
31 Some documents indicate the water rights have two priorities, June 26, 1918 and May 4, 1922, stemming from the two 
original appropriations; however, August 2, 1918 is the priority given in the Hope Decree.  The permit for alternate point 
of diversion from UP-72 states a priority of June 26, 1918. 
32 Diversion from South Lake was authorized by NMOSE File No. 1192 & 1496 and not specified in NMOSE File No. SP-
1192/1496 to use UP-72 as Alternate Point of Diversion for Surface Water, which refers to diversion of water from South 
Lake and requires the submittal of “all metered diversion under NMOSE File No. SP-1192/1496.”  See NMOSE File No. SP-
1192/1496 to use UP-72 as Alternate Point of Diversion for Surface Water Condition Nos. 5 & 6.   
33 Storage amounts are given in AF and represent the storage capacity that is authorized.  The amount reflects an annual 
amount for evaporative losses from the surface, which is not delineated. 
34 Garrett James and Santiago Giddings water rights of the Hope Decree, Vol. I, pages 224-225, acquired by the City in 
1984.  Declared place of use is SW ¼ Sec 12 and NW ¼ Sec 13, T 8 N, R 21 E (in the area of the National Guard Armory 
and south). 
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2. ASSESSING CITY OF SANTA ROSA WATER SYSTEM PERFORMANCE 

2.1 Data Results and Analysis, AWWA Water Loss Control Committee (WLCC) Free Water Audit
 Software Reporting Worksheet 

2.1.1 Performance Indicators 

The American Water Works Association (AWWA) helped to develop a standard water audit methodology that 

accounts for all water uses within a common water provider’s system. The audit focuses on supply-side uses. 

AWWA also created a free spreadsheet tool to facilitate completing the audit. The water audit provides a 

systematic method to organize water diversion data and track its path through the distribution system. The 

main result of this analysis is “water losses,” which is an estimation of water losses, theft, meter inaccuracies, 

and data handling errors. 

Based on the audit methodology, the City of Santa Rosa has approximately 12% water loss as shown on the 

Water Balance Sheet of the Water Audit. Compared to some other communities in New Mexico, this is 

relatively low. However, in an area of water shortage and periodic drought, specific steps must be taken to 

reduce this amount of non-revenue water. The AWWA spreadsheet for the City of Santa Rosa is located in 

Appendix A. 

The AWWA Water Audit identified three priority areas for attention: 

• Water production metering inaccuracies 

• Customer metering inaccuracies 

• Inadequate accounting of Water System annual operating costs 

The City’s current water production metering inaccuracy is a result of the current state of the City’s production 
meters.  Following discussions with a production meter testing professional, if the configuration of the meter 
and pipe allow, present technology will allow the existing production meter readings to be verified in place to 
determine actual flow compared to measured flow. Ideally, however, the City should replace the older 
production meters with modern equivalents.   

With this information, a calibration figure can be determined for use with each production meter. The 
calibration figure can then be recorded in the water billing software and also used in the GPCD and Water 
Audit analysis.  A reasonable cost estimate for this annual production water meter testing work has been 
included in Table 3 of Section 5.2.7. Unless accurate production volumes can be established, water loss cannot 
be accurately calculated.  Setting up a production meter testing and calibration program is one of the highest 
priorities. 

As noted in the Water Audit Priority Two, there is no present customer meter testing and calibration program 
for the existing distribution meters, so actual meter accuracy figures are unavailable. It is also a high priority 
to pursue action to replace the old manual read customer water meters with AMR meters that are more 
accurate and easier to calibrate.  This item is discussed in more detail below. 

Along with the customer meter replacement priority, the City of Santa Rosa water billing software is also old 
and it is very difficult to enter and track the differentiated account data necessary to determine the total 
annual cost of operating the Water System and to allow accurate water audit and GPCD analyses.  
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Replacement of the existing manual entry billing software with computerized water billing software to 
facilitate automatic input of the meter data to reduce manpower needs and result in increased system 
accuracy is also a high priority. The use of the new automated read meters and computerized billing software 
would allow a variety of computerized reports to be provided to confirm billing system data accuracy and 
system functionality. This topic is also discussed in more detail below: 

Water Audit Data results and concerns: 

 
a. Financial 

The annual cost of apparent losses is $44,380. This represents almost 10% of the total annual 
operational cost of the Water System. Because of the lack of a customer meter testing and 
calibration program, the actual meter accuracy figures are unavailable. The 2.5% customer meter 
accuracy default figure seemed very low and the resulting water balance results would have 
shifted the water loss into the leaking water lines, tanks and service lines category. This did not 
appear to accurately reflect the type of water losses being experienced by the community. The 
Water Systems Superintendent stated they repair very few broken water lines each year.  
 
Accordingly, the primary source of the apparent losses may be associated with the existing 
residential and commercial meters that are very old manually read meters that are replaced only 
upon failure and seldom calibrated.  
 
A detailed 2013 water meter study in Washington State found the residential water meters of a 
community were under-reading an average of 9% of the actual water used. This resulted in a 
direct water loss of 9% along with a direct 9% loss of revenue to the water utility. (Gray & 
Osbourne, Inc., 2013) In line with this report, a figure of 9% was used in the Water Audit for 
customer meter inaccuracies. 

 
The City of Santa Rosa water billing software is also old and it is very difficult to obtain the 
differentiated account data necessary to perform accurate water audit and GPCD analyses. The 
manual entry billing software can also lead to systematic data handling errors. 
 
The 2016 Preliminary Engineering Report by Engineers, Inc. found that a new drive-by metering 
system would be the most cost-effective system to solve the meter inaccuracy problem. New 
computerized water billing software could also be purchased to facilitate automatic input of the 
meter data to reduce manpower needs and result in increased system accuracy.  
 
The use of the new automated read meters and computerized billing software would allow a 
variety of computerized reports to be provided to confirm billing system data accuracy and system 
functionality. Improved billing office policies and procedures could be put in place to find 
inaccuracies in the water records and billing process to systematically reduce errors that result in 
water loss. Internal staff audits of the data and records could be supplemented with an outside 
audit of the Water System billing records every three years to ensure consumption lost by billing 
lapses is minimized and is reducing each year. This could be accomplished relatively inexpensively 
by having the water billing records included for review in the annual City audit process. 
 
It appears that the purchase of new meters and billing software would result in a higher level of 
operational efficiency at a total life cycle cost savings from the present operation.  
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However, if new consumer meters are not able to be purchased, a regular distribution meter 
testing and calibration program should immediately be put in place so a percentage of the existing 
meters are removed and tested on a regular schedule throughout the year. The meters could be 
tracked by year of service so replacement plans for older meters could be scheduled based on 
real performance data. Good meters could be calibrated and returned to service. Real meter 
accuracy figures could then be found for use in the Water Audit. 
 
Along with addressing metering and billing concerns, to reduce the losses associated with 
uncontrolled or unauthorized fire hydrant use, a policy should be developed to control and 
quantify water use from fire hydrants. This policy could be established to determine “Fire Hydrant 
Testing Water Use” based on flow estimates or actual metered flow readings that could be 
consistently recorded to quantify this use each time a Fire Hydrant is tested. It was also noted the 
policy should also address Street Sweepers that fill their water tanks from Fire Hydrants. The 
amount of water used to fill the Street Sweeper tank each time should be recorded and tracked. 
 
The annual cost of real losses is $11,745. This number is just over 2.5% of the total annual 
operational cost of the Water System. Although an estimated 15 MG of water is lost annually 
through real losses, the value of the loss is calculated using the Variable Production Cost of 
$747.49/MG as listed in the Water Audit spreadsheet.  
 
Real losses represent slightly less than 8% of the total water produced for the Water System and 
the Water Systems Superintendent noted that these losses could be a result of water leaks in the 
older water lines of the community, water lost during pipe repairs in the downtown area, 
associated with water lateral connection leaks at the meters, or associated with a leaking valve 
near the prison storage tank. These possibilities will be addressed as follows. 
 
The Santa Rosa Water System has almost 47 miles of water line and some lines have been in place 
for over 70 years. The water distribution system was first installed in the 1940s and the majority 
of the distribution lines were installed prior to 1959.  Approximately two miles of the original lines 
were installed with cast iron, galvanized iron, or ductile iron pipes. Several areas of the City 
distribution lines have been identified as consistently having leaks (Engineers, Inc., 2016).  
 
Although leaks in the older portions of water line are gradually being identified, the Water 
Systems Superintendent noted it is very difficult to locate and repair the leaks quickly. The 
subsurface soil conditions allow leaking water to migrate downward into the aquifer, rather than 
hitting solid soil conditions and bubbling to the ground surface as usually happens in other 
communities. The City could have several water leaks at the present time and have no knowledge 
of them. 
 
Along with many of the ductile iron and galvanized iron lines in the older portions of the 
community suffering significant deterioration, the Water Systems Superintendent identified 
another problem that leads to additional water loss. He stated that there are very few valves in 
the older section of the community to shut down the lines to accomplish repairs during line 
breaks. Since there are no valves to isolate the lines for repair, crews must shut down the entire 
area and allow the water to drain from the lines gradually. This causes the water outage to be 
much longer for residents and businesses in the area and also results in a significant amount of 
un-metered water loss. As new Water System projects are being planned, consideration should 
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be given to a small project to install new valves in the downtown area. Installation of 
approximately 20 small water valves could mitigate a good portion of the water loss associated 
with this problem. 
 
When asked for a listing of the water leaks repaired in the last year, the Water Systems 
Superintendent noted they don’t really have a list, because there are so few. He noted of the 
three leaks in the last year, two of the leaks occurred at the connection point between a water 
service lateral and the meter. He noted a vertical displacement occurs routinely that separates 
laterals from the meter and causes a leak.  
 
The other leak potential noted by the Water Systems Superintendent was related to the valve 
near the Guadalupe County Correctional Facility water storage tank.  The 2016 Santa Rosa Water 
System PER noted that during the construction of the Guadalupe County Correctional Facility, an 
8” water distribution line, a booster station, a 150,000-gallon water storage tank, and a sewer line 
were installed to provide water and sewer service to the Correctional Facility. Neither the Prison 
or the City presently claim ownership of the water and sewer facilities. The original intention was 
that both the water and sewer facilities would be turned over to the City upon completion. 
However, problems with the installation of the sewer line led the City to not accept either of the 
facilities. The PER recommended that action be taken to rectify this problem. (Engineers, Inc., 
2016) 
 
Currently, both the Correctional Facility booster station and water storage tank are monitored as 
part of the City’s SCADA system. Recently, prison maintenance personnel with the City’s guidance 
have been working to make some needed improvements to the booster station pumps. It is 
anticipated that the valve leak near the water tank, as discussed above, may also be able to be 
repaired in the next 30 to 60 days while this other work is ongoing.  
 
The other financial concern revealed with this analysis is that the present Santa Rosa Water 
System operational cost breakdown does not clearly separate the production costs from the 
water distribution system costs items necessary to accurately calculate the cost of the next million 
gallons of production needed.  This plan recommends that new billing software be acquired and 
the City Budget process be coordinated with the utility billing software to easily and accurately 
allow the determination of this information. 
 

b. Operational Efficiency 
The apparent losses per service connection per day is 47.12 gallons/connection/day. This number 
was determined using the default 0.25% unauthorized use figure along with the estimated 9% 
under-read meter accuracy figure, and the 0.25% default figure for systematic data handling 
errors.  
 
As will be discussed more in detail during the data validity score analysis, the City of Santa Rosa 
does not presently have a set of procedures established to document or calculate unauthorized 
water use. The creation of clear policies and good record keeping procedures are recommended 
to quantify and limit unauthorized water use.   
 
As noted earlier, the Santa Rosa Water System distribution meters are older, manually read 
meters. The use of these meters results in systematic meter reading errors along with lost 
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manhours to perform the meter reading process as compared to the newer “drive by” AMR meter 
systems. The 2016 PER provided an analysis that an overall annual cost savings could be realized 
with the purchase of new “drive by” AMR water meters. 
 
The PER Life Cycle Cost Analysis that showed if the “Drive By” Automated meter Reading (AMR) 
system was purchased on a 2% loan over 40 years, an estimated 7.5% additional revenue 
($30,000/year) could be received. When considering the additional revenue to be received and 
the cost of a new “Drive By” AMR system, the total net Life Cycle monthly cost of the new system 
and operation would be approximately $500 less per month than is presently being expended 
with the existing meter system and operation (Engineers, Inc., 2016). 
 
The City of Santa Rosa presently has no meter accuracy testing or calibration programs in place 
for either the production or distribution meters. It is recommended that the City of Santa Rosa 
begin a testing and calibration program for the production and distribution meters regularly. This 
program would allow meter accuracy determination, meter calibration, and the development of 
a plan for the systematic replacement of meters as they age. This meter testing and calibration 
program should be implemented whether new meters are purchased, or not. 
 
However, it should be noted that with older manual read meters, the inherent meter accuracy 
may be limited and may never be able to provide a true reading as compared to new solid-state 
AMR meters that may be able to be calibrated to provide a true and accurate reading. 
Consideration should be given to using the new technology that will result in reduced manpower 
requirements and provide increased revenue and cost savings on a yearly basis. 
 
With regard to the systematic data handling error estimate, if the City of Santa Rosa is able to 
acquire new Water System billing software, this type of error will be significantly reduced. A 
byproduct of a new billing system would be the additional reduction of data handling errors 
through the checks and balances of the new system. 
 

2.1.2 Data Validity Score 

The overall data validity score for the City of Santa Rosa Water System was 43 out of 100. This is a very low 

number that reflects significant problems in basic operational categories. 

 

Although the City of Santa Rosa is doing very well with metering of almost all of the water production sources 

and distribution points, the lack of a meter calibration and accuracy testing program and a scheduled meter 

replacement program has hindered the City of Santa Rosa severely and resulted in low scores in several 

categories. A new meter testing program could identify necessary meter problems and necessary calibration 

corrections which could directly lead to decreased water loss associated with meter inaccuracy. This program 

would also increase the total validity of the overall system water production and use figures. In addition, this 

program could guide replacement of a statistically significant number of meters each year as they age.  

 

If a meter accuracy testing and calibration program and a scheduled meter replacement program could be 

implemented which resulted in over 90% of the meters being within 3% accuracy, the scores in “volume from 

own sources” and “water exported” categories could easily be raised from 3 to 9 or 10. If these improvements 
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are implemented, the “customer metering inaccuracies” score could also be raised from a default value of 5, 

to potentially 8 or more. 

 

Another problem area noted as a concern was in the master meter error adjustment category. There is 

presently no automatic data logging or hourly production meter data reviewed for the master meter on at 

least a weekly basis. Since the Tank/storage location is several miles away from the production location and 

other services are located along the supply line, it is not feasible to read tank elevation changes to help provide 

a check on production volumes. If the meter calibration and accuracy testing program could be implemented 

for the master meter along with new SCADA equipment and an automatic datalogging process, significant 

score improvements could also be realized in this master meter and supply error adjustment category. Some 

of these actions could also be performed for the “Water exported master meters” and score improvements 

could also be realized in this category. Since the master meter is so far away from the well field and other 

customers are served on the transmission line, a better option might be to install a new single master meter 

assembly on the transmission line between the wells and the customers. This new master meter could be 

tested and calibrated regularly without being removed.  

 

The addition of new SCADA equipment and software noted above could also result in improvements to the 

average operating pressure category. Public works staff have indicated that the City has old SCADA equipment 

which is now operating on a very low level and has a significant risk of failure. The present SCADA software 

will not operate on the newer City computers and SCADA replacement components are unavailable. The 2016 

PER identified new SCADA equipment as having a high risk of failure (PER, 2016). 

 

The next category for billed metered operations is presently scored as a five. Although Santa Rosa has almost 

100% of their services metered, they are using the older, manually read meters and only replace or test meters 

upon failure. As noted earlier, the 2016 PER prioritized the need for new meters and data collection 

equipment. To make this system work effectively, new billing software would also need to be provided. The 

PER included a Life Cycle Cost Analysis that showed if the “Drive By” Automated meter Reading system was 

purchased on a 2% loan over 40 years, when $30,000/year expected revenue increases are included, the total 

net Life Cycle monthly cost of the new system and operation would be approximately $500 less per month 

than is presently being experienced with the existing meter system and operation.  

If the City purchased new “drive by” AMR meters with new billing software along with beginning the meter 

calibration and accuracy testing program/scheduled meter replacement program, then they would only need 

to have their water billing records included for review in their annual City audit process to raise this score to 

a nine. Along with the decrease in overall monthly Water System operational costs, the data quality and 

control over their Water System would be greatly increased. 

In the unbilled metered category, the only meter identified is the middle school meter which is unbilled due 

to a previous agreement. Since this meter includes water for the middle school football field, the fact that it 

is allowed unrestricted free use of water creates a problem that makes the “non-revenue” water amount 

increase for the City. In addition, a review of the billing records notes that there are several entries for “No 

Charge Consumption” use that totaled 3.99 MG in 2016. These uses should be reviewed in detail and a policy 

should be created to clearly identify the parameters of this type of use.  These meters should also be treated 
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the same as all other meters regarding meter accuracy testing, calibration and scheduled meter replacement 

and the meter use records should be reviewed as part of the annual City audit process noted above. 

The unbilled unmetered category includes water lost during the process of Fire Hydrant testing or 

maintenance along with Street Sweeper water from Fire Hydrants. It is recommended that policies and 

procedures be established to begin to quantify or estimate the water used in each of these procedures. 

Temporary meters could also be used to assist with determination of the amount of water usage from fire 

hydrant testing and fire hydrant use by street sweepers.  

As noted earlier, in the unauthorized consumption categories, the City presently does not have a good set of 

procedures established to document or calculate unauthorized water use. The creation of clear policies and 

good record keeping procedures are recommended to quantify and limit unauthorized water use.   

Finally, in the category of determining variable production cost, the City of Santa Rosa has total Water System 

costs, but the operational cost breakdown does not separate the production costs from the water distribution 

system costs items necessary to accurately calculate the cost of the next million gallons of production needed.  

The new billing software and the City Budget process should be tailored together to accurately allow the 

determination of this information. 

If the actions were taken as identified above, the overall data validity score for the City of Santa Rosa Water 

System could be raised from a 43 out of 100 to approximately 69 out of 100. 

 

2.1.3 Priority Areas for Attention 

a. Establish a meter testing and calibration process to be conducted annually on all production 
meters. 
 

b. Implement a “Drive By” Automated Meter Reading (AMR) program. 
 
c. Replace the outdated billing software with new billing software. Audit the billing records 

internally for global and detailed statistics and include an audit of the utility billing records in the 
annual City audit as a 3rd party review. 

 
d. Establish a customer meter accuracy testing and calibration program for all distribution meters. 
 
e. Use meter accuracy testing to develop a program to replace a statistically significant number of 

distribution meters each year as they age. 
 
f. Separate water production costs from distribution costs in the City Budget and cost tracking 

software to allow determination of the variable production cost for the next MG of water needed. 
 
g. Establish clear policies and record keeping procedures for determining all types of unbilled 

unmetered use and unauthorized consumption. Minimize unmetered accounts and set up specific 
procedures to estimate the different types of unmetered water use. 
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h. Install SCADA and data logging equipment on water production meters and review data weekly. 
Determine Tank/Storage facility elevation changes electronically and use the information to 
double check water production quantities. 

 
i. Make repairs and replace the very old dilapidated waterlines in the system to reduce water losses 

associated with leakage and line breaks. Install new valves in the downtown area to minimize 
additional water loss, when possible. (Cast iron, ductile iron and galvanized iron pipes) 
 

j. Work toward setting up pressure reading equipment at various locations around the City to 
accurately gauge pressure zone readings. Use telemetry or dataloggers to read the pressures and 
record them. 

 
k. Set up clear procedures to add records of new lines placed into the system. Work toward setting 

up an Asset Management Plan for the Water System. 
 

2.2 Data Results and Analysis, GPCD Calculator Table 

 
As noted in the AWWA Water Audit review, it was very difficult to obtain the required Water System data to 

perform this GPCD analysis. This analysis has revealed a problem with the outdated billing software presently 

used by the City of Santa Rosa.  

 

Residential and ICI use meter totals and usage were obtained for the years 2010-2016. However, the billing 

reports did not separate City uses for parks or buildings, multi-family residential use or exported water use. 

These had to be researched individually and determined.  

 

When reviewing the overall 2010-2016 Water System data to determine trends, the figures showed significant 

increases in total GPCD use in from 2010 to 2012. From 2011 to 2012, Residential, Commercial and Multi-

family uses generally decreased slightly, but Non-Revenue water use increased significantly in 2012.  

 

Upon reviewing the NMSU Climate Center drought statistics for this Guadalupe County as shown in Figure 6, 

years 2011, 2012 and 2013 experienced extreme and exceptional drought conditions. This was the worst 

three-year period for drought from the 2000 to 2016 period recorded. It is easy to see how water use 

increased overall due the additional need for landscaping water during extreme drought conditions.  

 

The surprising trend shown on the Annual Performance Page in Section 9 of the GPCD analysis is that “Non-

Revenue” water use increased by 65% from 2011 to 2012 as compared to an approximate 3% increase from 

years 2010 to 2011. This reflects a large amount of unexplained unmetered or unbilled water for the 2012 

year. This unexplained unmetered or unbilled water must be identified and eliminated.  

 

However, when the 2013 and 2014 results are compared to the very high 2012 results, the “Non-revenue” 

water decreased from a rate of 53 GPCD to 41 GPCD to 15 GPCD. The drought data shows the extreme drought 

continued through 2013, but greatly subsided during the second half of 2014. It doesn’t make sense that the 

“Non-revenue” use in 2013 could decrease 22% during the drought and then decrease 63% more when the 

drought conditions slightly lessened in 2014.  More stringent policies need to be created to control access to 
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unmetered and unbilled water. Water use in every other category slightly decreased in 2013 and then further 

decreased in 2014. One explanation for these use reductions is that an approximate 8% water rate increase 

was enacted in 2014 that could have resulted in the across the board water use reductions. 

 

However, it should be noted that although Santa Rosa increased water rates slightly in 2014, the declining 

block rate structure is followed where the more water is used, the less the customer pays for each 1,000 

gallons. This rate structure does not provide sufficient financial incentive to reduce water use. In order to 

significantly reduce water use, as is desired, an inclining block rate structure should be used so when more 

water is used, the customer pays more for each 1,000 gallons.  

 

When reviewing the Santa Rosa water rates as compared to the average water rate charged in New Mexico, 

in 2011 Santa Rosa charged residential customers 64% of the state average rate. In 2011, commercial 

customers were charged 52% of the state average rate. In 2014, although the rates were increased slightly, 

the NM average increased so Santa Rosa residential and commercial customers were only paying 56% and 

43%, respectively of the state average water rate.  

 

The 2015 Santa Rosa Water rate remained at the same 2014 rate. However, the NM statewide average water 

rate in 2015 increased. In 2015, Santa Rosa residential and commercial customers were only paying 32% and 

38%, respectively of the state average water rate. With this residential rate, the rate could be tripled and it 

would still only reach the average water rate charged by NM communities. It is not recommended to triple 

the water rate, but if water rate increases on the order of 50% to 70% are proposed, the rates would still be 

well below the average NM water rates.  

 

With the very low water rates and the declining block rate structure, there was no incentive for Santa Rosa 

residents and businesses to conserve water from 2014 to 2016. The GPCD analysis shows that the overall 

GPCD usage increased each year from 2014 to 2016.  

 

It should be noted that the Santa Rosa residential water use was 62 GPCD in 2011 and has gradually reduced 

to 49 GPCD in 2016. This is a very good single family residential water use rate. However, the commercial 

water use rates have remained in the 80 to 88 GPCD range from 2013-2016.  

 

When comparing these rates with other communities, in 2015 Santa Fe was noted as having the best water 

conservation results in the Southwest Region. They had an overall water use of 95 GPCD, with single family 

residential use at 51 GPCD and ICI uses at 21 GPCD.  

 

Santa Rosa’s 2016 single family residential use rate of 49 GPCD is excellent. This is especially impressive when 

you consider a survey of 87 Texas communities in 2016 found their average residential indoor use to be 50-

60 GPCD and the average residential outdoor use to be 20-25 GPCD for a total use of 70-85 GPCD. Santa Rosa 

should continue to educate their residents about the benefits of residential water conservation, but it appears 

that the greatest focus should be on reducing non-revenue water and reducing the ICI GPCD rate. 

 

The 2016 Santa Rosa ICI water use rate of 85 GPCD is extremely high compared to other communities. As 

noted above, Santa Fe has a 21 GPCD use. The Cities of Jal, NM and Española, NM are smaller communities 
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and their ICI uses are 14 GPCD and 26 GPCD respectively. It appears that aside from reducing non-revenue 

water use, the ICI category has the most potential for significant water conservation.  

 

It should be noted that Santa Rosa’s economy is largely related to the tourist industry. When tourism 

increases, hotels fill up and restaurants have more business. These items increase commercial water use. It is 

interesting that the commercial water use from 2010 to 2016 can almost directly be related to the Gross 

Receipts Taxes (NMGRT) received by the City of Santa Rosa. 

 

Table 7. Industrial, Commercial, and Institutional Water Use vs. Santa Rosa Economy (NMGRT)  

 

 

As the NMGRT measure of the economy generally decreases from 2010 to 2014, the commercial water use 

decreases accordingly. However, in 2015, the commercial water use decreases significantly even though the 

economy had remained the same. This may be related to water rate increases coming into effect around this 

time. After businesses received some higher water bills in 2014, they may have found ways to reduce use in 

2015 to save on water bills. But note in 2016 when the tourism related economy grew significantly, the 

commercial water use rate also increased. 

 

Although tourism is the lifeblood of the Santa Rosa economy, it is still critical to find reasonable and cost-

effective methods to conserve water in the Commercial, Industrial and Institutional categories. The 2008 

Santa Rosa 40-Year Water Plan noted that the City’s largest 26 commercial and industrial accounts in August 

of 2003 represented 81% of the total volume sold to all commercial and industrial users.  

 

It is interesting to compare the August 2016 water use for the City’s largest 26 commercial and industrial 

accounts to the August 2003 use data.  In 2016, the 26 largest commercial and industrial accounts represented 

77% of the total volume sold to all commercial and industrial users, so the 26 highest users are still the majority 

of the commercial and industrial water used in Santa Rosa.  

 

But it should be noted that the total water use from these 26 commercial and industrial users decreased 25% 

from 2003 to 2016. The total commercial and industrial water use for that month also decreased 21% from 

2003 to 2016.  Some individual commercial usage has decreased drastically from August 2003 compared to 

August 2016. The Travel Center August use decreased from 706,000 to 313,000 gallons and the Truck Stop 

August use decreased from 441,000 to 351,000 gallons. Motel 6 decreased their August water use from 

559,000 to 160,000 gallons. These were the 2nd to 4th largest commercial water users in 2003. 

 

Another factor of importance regarding the ICI usage is the presence of the Guadalupe County Correctional 

Facility. The 2016 water use for the Correctional Facility as 29.535 MG. For 600 inmates, this would be a rate 

of 135 GPCD. This is a very high rate. With this water use divided by the entire Santa Rosa Community plus 

correctional facility population of 2,685 as shown in the GPCD table 7.13, it equates to 30 GPCD. Of the total 

85 GPCD ICI use in 2016, 30 GPCD could be directly attributed to the Correctional facility. 

 2010 2011 2012 2013 2014 2015 2016 

NMGRT $ 2.0 M $ 1.77 M $ 1.49 M $ 1.51 M $ 1.4 M $ 1.4 M $ 1.68 M 

ICI Water Use 95 GPCD  94 GPCD 90 GPCD  88 GPCD 86 GPCD 80 GPCD  85 GPCD 
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The Guadalupe Prison average monthly water use from 2001 to 2007 was 2,367,000 gallons and that water 

use rate increased to 2,461,000 gallons per month in 2016, while the water use from many other commercial 

customers decreased. It should be reiterated that the Prison presently pays for water on a “per bed” rate, 

which is the same no matter how much water is used. With this rate, there is no incentive for the prison to 

reduce water use. If the Prison were included into a rate structure with inclining block water rates, they could 

then have an incentive to begin significant efforts to conserve water.  

 

As noted earlier, Santa Fe has a 21 GPCD use rate for commercial and industrial accounts, which is an excellent 

use rate. If the 29.535 MG/year Guadalupe prison water use were removed from this calculation, the 

remaining Santa Rosa commercial and industrial users would still be using water at a rate of 55.65 GPCD. 

Water conservation has increased in the commercial and industrial accounts, but as noted earlier, the 

commercial and industrial GPCD use is still over double what it could be.  

  

Although it is important that commercial business landscaping remain attractive for tourists, water 

conservation must be considered. Audits of these commercial businesses should encourage xeriscape 

landscaping revisions and reduced water use landscape maintenance procedures. In addition, it would be 

desirable that new development policies be created to include some level of xeriscaping or reduced water use 

landscaping for new development.  

 

In addition, the multi-family residential use results shown in Section 4 of the GPCD Analysis reflect an actual 

use rate of 126 GPCD for the estimated 427 multi-family residents. Presently, the multi-family accounts are 

included in the commercial reporting section of the billing software. These multi-family complexes should be 

visited to review their water use and discuss water conservation opportunities. 

 

The most effective method of water conservation is to tie increased water use to increased water rates. This 

is called an inclining block rate structure. Normal usage amounts can be determined for residential, multi-

family, and commercial meters and a fair and reasonable base rate amount can be set up for those normal 

usages. However, when a customer uses more than that amount, they would be required to pay a higher rate 

for each 1,000 gallons of use. As they reach higher use levels, the rate per 1,000 gallons increases accordingly. 

The increased costs will do more to reduce water waste than any other water conservation program. This is 

the number one recommendation to effect significant water conservation for Santa Rosa. 

 

Since the ICI and multi-family use rates are very high, along with the implementation of an inclining block rate 

structure, those categories should receive more attention when identifying water conservation measures. It 

would be a good idea for the City of Santa Rosa to visit with each of the top 26 highest use commercial and 

industrial accounts along with the multi-family accounts and perform water use audits to identify potential 

water conservation opportunities. 

 

It should be noted that the proposed water audit visits can be considered a beneficial outreach service by the 

City to these businesses since significant water rates increases are being considered along with an inclining 

block rate structure. If these businesses continue their existing use patterns, they will experience major cost 

increases for water use. The identification and implementation of water conservation actions will help the 

businesses conserve their financial resources. 
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Along with performing water audits on private commercial businesses, the City should also perform a review 

of their parks and public facility water use. The City of Santa Rosa Softball complex used 906,000 gallons of 

water for irrigation in August 2017, which is a significant amount. As a minimum, timed irrigation programs 

should be set up at every City park and facility where irrigation occurs.  

 

To go along with the review of irrigation water use on government parks and properties, a water conservation 

ordinance should be passed to limit irrigation days and hours for businesses and residents (summer water 

conservation program). This type of water conservation ordinance can be discussed and adopted at the same 

time while the drought contingency plan is being updated and adopted.  

 

Overall, the GPCD spreadsheet shows a Total Santa Rosa Water System GPCD number of 197 in 2016.  This is 

not a bad number, and the Santa Rosa 40-year goal of 125 GPCD is very good and aggressive. For comparison, 

a 2009 preliminary 40-year planning document for Hobbs indicated the current total GPCD use of 250 to 300 

GPCD at that time, with a goal of 264 GPCD. Las Cruces has a total GPCD goal of 180 GPCD by 2045, and 

Alamogordo has a total GPCD goal of 165 GPCD by 2045. However, when you consider Santa Rosa had a Water 

System GPCD number of 170 in 2014, the community water use has been getting worse, rather than getting 

better in the last two years. 

 

In addition to the concerns with ICI use, the other critical number listed in the GPCD spreadsheet is the amount 

of non-revenue water used in the Santa Rosa Water System.  The non-revenue water represents 34 GPCD of 

the total 197 GPCD use figure in 2016 for the entire Water System. This relates to an approximate figure of 

17% of the total Santa Rosa water use being non-revenue water. Since Santa Rosa has almost all of their 

customers on meters, this amount raises concerns.  

 

As discussed earlier, an estimated 9% of the water use could presently be lost through inaccurate meters. 

With the potential for overall cost savings along with elimination of a significant portion of this non-revenue 

water, solid state “Drive By” AMR meters should be immediately considered for purchase.  

 

3. WATER CONSERVATION GOALS 

3.1 Objective 

The objective of the City of Santa Rosa’s water conservation program is to reduce water use to the maximum 

feasible extent to ensure that the City has a sustainable and affordable long-term water supply in the face of 

diminishing water sources. 

3.2  Reason Why the PWS is developing a Water Conservation Plan 

The City of Santa Rosa, New Mexico is required to adopt an aggressive Water Conservation Plan to fulfill the 

permit requirements of their recently drilled Well No 4. In addition, the City has many water infrastructure 

needs identified in a 2016 PER that will require significant funding. Water Trust Board funding may be pursued 

for a portion of the needed improvements. A Water Conservation Plan is required to be prepared and 

approved prior to submittal of the Water Trust Board Application.  
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3.3  Identify Water Conservation Goals 

As previously discussed, approximately 17% of the City’s water is unaccounted for on an annual basis. On 

average, utilities lose approximately 10% of their water to leaks and unmetered connections. In addition, the 

Santa Rosa Water System uses an average of 197 gallons of water per day per resident. Average daily use in 

the southwest varies from a low of below 100 GPCD up to 300 GPCD.  

 
Based on this information, the City of Santa Rosa set the following goals for its water conservation program:  
 

• Reduce non-revenue water from 32.88 MG in 2016 to 16 MG by 2020; 

• Maintain residential gallon per capita day (GPCD) at or below 50 for the next five years; 

• Reduce total ICI use from 85 GPCD to 75 GPCD by 2020; 

• Prepare Drought Contingency and Emergency Response Plan; 

• Reduce outdoor water use on both governmental and private property; 

• Reduce water waste;  

• Reduce peak summer demands for more efficient system operation and reduced energy use;  

• Reduce pumping and treatment costs; 

• Ensure a revenue-neutral conservation program that can financed by the Water System revenues; 

• Strengthen ordinances and policies relating to water conservation;  

• Educate the public about water conservation;  

• Create incentives for conservation behavior; 

• Develop an effluent reuse program for the golf course and other City property; 

• Reduce total water use to 160 GPCD by 2020, 150 GPCD by 2024 and 125 GPCD by 2054; and 

• Increase the water audit data validity score from 43 to 69 by 2024.  
 
The City of Santa Rosa set an overall water conservation goal of 125 GPCD by 2054. This follows on the Santa 

Rosa 2008 40-Year Water Plan that identified a preliminary goal of reducing water use from 199 GPCD to 170 

GPCD by 2023. The 2008 Water Plan goal was almost met in 2014 when Santa Rosa achieved a 170.73 GPCD 

use, however, the 2015 use went up to 173 GPCD and the 2016 use increased even more up to 196 GPCD. 

Interim goals for water use of 160 GPCD by 2020 and 150 GPCD by 2024 could help make good progress 

toward the goal of 125 GPCD by 2054 (ASCG, 2008 and ISC, 2016). 

 

After reviewing the gradually reducing water use from 2012 to 2014, that reduction may have been a result 

of some water conservation actions, some water rate increases being implemented, and the extreme drought 

conditions being experienced where people may have been more cognizant of the need to conserve water. It 

is interesting that after the drought conditions eased in 2015 and 2016, the water use increased again. 

 

Water rates do have an impact on water use. As part of this Water Conservation Plan, water rate changes 

including the implementation of an inclining block rate structure may be able to significantly reduce water use 

in an accelerated manner. Assuming the present Santa Rosa population remains relatively stable, this water 

rate increase could result in an approximate 20% water use reduction by 2024.  

 

As noted in the last bullet point of the list of goals above, the City of Santa Rosa set a goal to increase the 

AWWA Water Audit Data validity score from the present 43 up to 69 by 2024. The largest problem identified 

in the Santa Rosa Water System Audit is the 17% of unaccounted for water as primarily related to meter 
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accuracy problems. With the acquisition of new AMR and SCADA equipment along with the use of new system 

operation policies and improvements detailed in the Data Validity scores, this amount of unaccounted for 

water could be significantly reduced. 

3.4  Prioritize Goals 

Although the City of Santa Rosa has a relatively low amount of unaccounted for water (17%), they are being 

required to implement aggressive water conservation actions to fulfill the permit requirements of their 

recently drilled Well No 4. The City is prioritizing those goals related to reducing losses.  

 

Specifically, the City’s primary goal is to reduce non-revenue water from 32.88 MG in 2016 to 16 MG by 2020. 

The City’s next goal is to maintain residential GPCD at or below 50 for the next five years along with a total 

use of 160 GPCD by 2020.  The final goal is to increase the data validity score up to 69 within the next seven 

years. The other goals listed will assist with reaching these goals. 

3.5 Evaluate Goals 

To evaluate progress towards achieving their primary goals, the City will determine their unaccounted for 

water and average GPCD on an annual basis. The City will also perform the AWWA Water Audit to determine 

their data validity score on an annual basis. 

3.6  Best Management Practices 

3.6.1 Describe Best Management Practices (BMPs) Considered 

The City evaluated the following best management practices to determine their cost-effectiveness, their 

feasibility for implementation, and their appropriateness for the Santa Rosa community: 

 

• Source Water Metering (with Testing and Calibration) 

• Program to test, calibrate, repair & replace meters systematically 

• Meter Public Use   

• Account for Water 

• Analyze “Unaccounted For” Water 

• Water System Audit/GPCD Analysis 

• Repair Known Leaks 

• Water System Audits for largest Commercial/Industrial users 

• Encourage re-use of water for Commercial/Industrial users 

• Inclining Block Water rate structure 

• Leak Detection & Repair Strategy 

• Automated Sensors/Telemetry (SCADA)  

• Informative Water Bill 

• Workshops 

• Information Available 

• Water Bill Inserts 

• Advisory Committee 

• Public School Education Program 
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• Selective End Use Audits 

• Commercial Water Conservation Equipment Reimbursement Program 

• Promotion of Landscape Efficiency 

• Rebates and incentives (nonresidential) 

• Rebates and incentives (residential) 

• Requirements for New Developments (Efficient Fixtures/Landscaping/Irr.) 
 

The City of Santa Rosa decided to include many of the potential Best Management Practices listed above. In 

order to keep the program manageable, the Santa Rosa Water Conservation Committee tried to select the 

most effective goals that would result in the practices that would most directly impact water conservation. 

Consequently, some less effective practices were not included in the program. 

3.6.2 List BMPs Selected 

Based on the City’s goals, the following BMP’s were selected: 
 

1) Inclining Block Water rate structure 
2) Source Water Metering Annual Testing and Calibration program. 
3) Adopt a Drought contingency and emergency response plan  
4) Adopt a Water Conservation Ordinance - Including limited watering dates and times and 

Requirements for New Developments (Efficient Fixtures/Landscaping/Irr.) 
5) Account for Water – Install AMR “Drive By” meters for all customers 
6) Account for Water – New Water Billing Software (Also, as soon as possible, add new use categories 

for multi-family residential, exported water and city uses for parks and buildings, while continuing to 
use the existing categories for SFR and the individual ICI categories.) 

7) Repair Known Leaks – (Continue actions to eliminate prison valve leak and others) 
8) Landscape Efficiency Review - (Optimize governmental irrigation timing - conserve outside water use.) 
9) ICI Water Conservation Fixtures Reimbursement Program 
10) Water System Audits for largest Commercial/Industrial (and Multi-Family) users – (Encourage to 

conserve water, re-use water and reduce outside water use.) 
11) Public Outreach activities 
12) Informative Water Bill 
13) Public School Education Outreach 
14) Analyze “Unaccounted For” Water – (Create policies to reduce “unaccounted for water” and improve 

processes for dealing with FH water sales, FH testing, bulk water sales, and water theft) 
15) Leak Detection & Repair Strategy 
16) Automated Sensors/Telemetry (SCADA) 
17) Promotion of Landscape Efficiency – (Provide information to customers to promote low water-use 

landscaping by residential and nonresidential customers 
18) Program to test, calibrate, repair & replace customer meters systematically 
19) Water System Audit/GPCD Analysis – Annually 
20) Continue plans to replace parks potable water use with treated effluent water. 
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4. PUBLIC INVOLVEMENT, EDUCATION, AND OUTREACH 

4.1 Describe the Public Involvement during the Planning Process. 

As noted in Section 1.2, to aid in the preparation of this Water Conservation Plan, a Planning team made up 

of City of Santa Rosa personnel and Souder, Miller & Associates personnel was assembled. This Water 

Conservation Planning team also has the ability to provide information and monitor, assess and implement 

the Water Conservation Plan.  

 

Two public meetings were held to solicit input from the stakeholders and the public. The first of these was in 

conjunction with the City Council meeting held on February 10, 2015. The Council meetings are open to the 

public and it was hoped that some public comment or questions would occur. The primary objective for this 

meeting, however, was to inform the Council members of the Water Conservation Plan and get any input, 

direction, or specific goals the Council members wanted to add. A short presentation of the Plan was made 

and a draft of the plan was available for review. The primary outcome of this meeting was the council support 

to plan and hold a second meeting specifically targeting the public and to complete the Plan. Documentation 

of the meeting is included in Appendix D. 

 

The second public outreach meeting was held on February 17, 2015 in conjunction with other public outreach 

presentations. It was thought that if multiple topics were presented for public comment, the meetings would 

receive better citizen attendance. A PowerPoint presentation on the Water Conservation Plan and goals was 

made. Following the presentation, a question and answer time was held with additional time afterward set 

aside to allow individuals to examine the draft plan and to discuss their concerns personally. During the 

outreach meeting, Water Conservation Survey Questionnaires were available for people to provide their 

comments and concerns. The questionnaires could be filled out at that time, or they could be completed later 

and mailed in.  

 

Three completed surveys were obtained that indicated that each person heard of the Santa Rosa Water 

Conservation efforts by different methods. Two of the three surveys indicated their families already had low 

flow toilets and only water their lawns once per week in the summer. One of these persons indicated they 

also use native and/or drought tolerant plants in their yard. All three surveys indicated they would rather see 

incentives used to encourage water conservation than mandated changes, but one survey indicated they felt 

both would be needed. Two of the responders were in the 56-70 age category and one responder was in the 

18-34 age category.  

 

It was interesting to see that although the younger responder did not note he was conserving water with the 

methods listed in the survey, he was also practicing an alternative form of water conservation – “If its yellow, 

leave it mellow. If its brown, flush it down.” It was encouraging to see that residents of varied age groups had 

not only heard water conservation messages from Santa Rosa before, they were actually taking action to help 

conserve water, each in their own way. From this public input, it is easy to see how Santa Rosa residents were 

already achieving the excellent 49 GPCD level of water use as shown in the GPCD analysis. A copy of the 

presentation and the comment sheets, as submitted, are included in Appendix D.  
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In addition to soliciting the public comment surveys, the Draft Water Conservation Planning Document will 

be advertised and made available to the Santa Rosa Residents for viewing and comment for a two week 

period after it is completed.  

 

After the Water Conservation Plan is prepared, the Santa Rosa Water Conservation Ordinance will be updated 

to reflect the new activities described in the Plan. At such time as that ordinance is prepared, it will be 

discussed at a public meeting and then advertised for 30 days for public comment. After the 30 day comment 

period, it will be discussed again at a public meeting prior to adoption. 

 

4.2 Describe Outreach Program Activities 

The majority of the actions described in this Water Conservation Plan to reduce the 17% unaccounted for 

water will be performed by the City of Santa Rosa. However, the next targeted audience for Water 

Conservation improvements are the Santa Rosa Residents and the Santa Rosa ICI users. To reach this audience, 

a multi-faceted public outreach program will be implemented.  

 

The City of Santa Rosa has a local weekly newspaper that is well read by Santa Rosa residents. This newspaper 

will be used to disseminate regular water conservation public service announcements as well as news articles 

regarding the Santa Rosa Water System and their water conservation efforts. 

 

The City of Santa Rosa’s municipal website could have a separate page of the website developed exclusively 

for Water Conservation. Information regarding the Santa Rosa Water System, the Water Conservation Plan, 

and Water Conservation tips are proposed to be included on this web page in addition to having links to key 

web sites that provide water conservation information, such as the State Engineer’s Office website and others. 

 

The Santa Rosa Water Department will produce and acquire Water Conservation brochures and handouts to 

be set out in the Santa Rosa Water Office. In Santa Rosa, many residents pay their bill in person and will be 

able to access these brochures and handouts regularly.  The water bill will be also redesigned to be more 

understandable to clearly show the benefit of water conservation.   

 

As specific water conservation needs are determined, specific water conservation educational presentations 

can be scheduled to address these specific needs. One potential topic is reducing excess lawn watering with 

the use of soil moisture meters. One of the Master Gardeners from the Santa Rosa Garden Club may be able 

to put on a public presentation to give specific and accurate information regarding the best way to use these 

moisture meters and what are the optimum soil moisture levels for lawn, shrub, and flower bed growth. 

 

As part of this Water Conservation Plan, outreach will also be made to the top ICI water users in the system. 

These large water users will be contacted and an audit will be performed on their processes in accordance 

with NMOSE recommendations. As part of this work, they will be encouraged to reduce outdoor water use 

and also to increase water “re-use” practices in their processes. It is hoped that a minimum of one ICI water 

audit can be performed each month. With this schedule, the top 12 ICI water users could be audited in the 

first year and the other 14 top ICI water users on the list could be audited in the next 14 months.  
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The City of Santa Rosa will work with the Santa Rosa School System to begin an “In School” Water Conservation 

Education program to educate elementary school students. This program could be scheduled each year in 

April in conjunction with “Water Awareness Month”.  The Santa Rosa Water Conservation Coordinator could 

coordinate with the local elementary school to have the children participate in a Water Conservation “Poster 

Contest” in early April. After a short talk to each elementary class on the importance of water conservation, 

students would be asked to come up with a catchy water conservation slogan and include that slogan in a 

personally drawn poster. The posters will be collected and judged by the City. The winners can be selected for 

items like most creative, best slogan, most artistic poster, and overall first place poster. Pictures of the posters 

can be shown on the City Water Conservation Website. After judging, the posters can then be returned to the 

school to be displayed on the hallway walls for the remainder of April.   

 

Another outreach effort to be provided by the City of Santa Rosa in conjunction with “Water Awareness 

Month” in April of each year would be to have the City Council declare April as “Water Awareness Month” 

with a specific campaign on the City website to promote conservation. Also, one week could be specially 

designated as “Fix-a-Leak Week” to encourage residents to save money and conserve water by fixing leaky 

faucets or running toilets 

 

4.3 Describe In-School Educational Outreach 

The City of Santa Rosa proposes to use the following procedures to develop an in-school water conservation 

outreach. 

 

Assign a Coordinator for the Program. Determine the Santa Rosa utility representative who will coordinate 

the Educational Water Conservation activities. Allow time for the program coordinator to visit schools during 

the formative and implementation phases of the project and to share water conservation education in the 

schools and other locations as may be possible. 

 

Prepare an “Introduction to Water” Report. A short briefing paper will be created by the City for educators 

that describes the current and projected status of the Santa Rosa water supply along with the condition of the 

existing aquifer and the water demand in the Santa Rosa area. An important element of this paper will be an 

overview of the utility’s conservation plan. The report will explain the value of an in-school conservation 

outreach can be for the entire community and it will describe how the City would like to help provide water 

conservation education to the educational system.  

 

Contact the School System. Contact the school board and the superintendent of education to schedule a 

meeting to solicit their support in beginning water conservation training activities in the elementary school. 

Discuss the proposed annual water conservation training and poster contest activities proposed and obtain 

their approval. Designate the lead person from the School System to work with the City Program Coordinator 

to implement the annual activities. 

 

Work to Determine Existing Conservation Activities. Contact the school’s Lead Water Conservation 

representative and any other agencies that work with children to determine what conservation activities, if 

any, are already underway. Determine if there are any teachers who have introduced conservation education 

into their classroom activities. If so, ask them if the City Water Conservation Representative could have a few 
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minutes during conservation lessons to share information about Water Conservation. Contact the USDA, the 

Soil and Water Conservation District, and the County Extension Agent for assistance, resources, or 

recommendations. Note that 4-H groups may also be involved in providing group learning activities on water 

conservation.  

 

Publicize April as “Water Awareness Month” and the School Poster Contest. Using various public media, the 

City website and school communication networks, publicize April as “Water Conservation Month” and the 

School Poster Contest.  

 

Implement the City and School Annual Educational Programs. Follow up on the water conservation efforts 

with the School water conservation coordinator and elementary school teachers to share the water 

conservation information to each elementary class and announce the Poster Contest. Allow the students time 

in class to begin to brainstorm slogans and work on their posters. The City can then judge the posters and 

publicize the Poster Contest winners on the school and City websites. It would be good if the Poster Contest 

Winners can be recognized at a City Council meeting. All of the water conservation posters may also be able 

to be hung in the elementary school hallways or display areas to be viewed by all of the elementary students.  

 

 

5. DEVELOPING A WATER CONSERVATION PROGRAM 

5.1 Challenges 

 

One of the main challenges to the successful and timely implementation of this plan will be having access to 

available manpower of the City of Santa Rosa to perform the actions detailed in the plan. The City of Santa 

Rosa is a small community with a very small public works staff. Their existing staff time is busy with their 

present workload and it may be difficult to add the actions detailed in this plan.   

 

If the AMR meters can be purchased, this will free approximately two days per month for the utility billing 

clerk who previously used this time to enter meter reading numbers into the software. If this time does not 

become available, additional part time personnel may need to be added to implement this plan and 

accomplish the stated goals. 

 

Some of the water conservation items can be accomplished as part of normal staff activities by the Utility 

Superintendent and City Manager, e.g. adopting new inclining block water rates, implementing meter testing 

and calibration programs, adopting drought /water conservation ordinances, budgeting for and acquiring new 

AMR water meters, purchasing new utility billing software, SCADA equipment purchase and continuing to 

work toward effluent reuse in the parks.  

 

The task of performing water audits for the largest ICI users may be able to be performed by the meter reading 

personnel who would no longer have to spend 3-4 days each month reading meters if the new AMR meters 

are purchased. This may require some assistance from the Utility Superintendent. These personnel can also 

continue to work with the prison personnel as they continue to effect repairs on their leaking valve. 
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Other tasks, such as creating a more informative water bill, providing landscaping efficiency information, 

creating policies to identify and reduce “unaccounted for water”, Public School outreach and public outreach 

coordination may be able to be performed by the Utility billing clerk with assistance from the Utility 

Superintendent.  

 

It is recommended that the new water rates be developed to provide revenue for the Water System costs of 

service, the capital improvement items required for the Water System and funding for water conservation 

efforts as identified in this Water Conservation Plan. 

 

As noted above, if needed, it is recommended that the City of Santa Rosa hire an administrative helper who 

could provide part time assistance with the additional administrative and outreach work identified in this 

Water Conservation Plan. This helper could also be available to help with other utility administrative work as 

needed. As noted earlier, the cost for this administrative employee could be provided through the water 

conservation funding from the new water rates structure. 

 

Although the water conservation “actions” listed this Water Conservation Plan will be a second significant 

challenge, those actions present opportunities to make significant improvements in reducing “non-revenue” 

water and water conservation overall.  

 

Although the opportunity to conserve water may bring positive feedback, one portion of this Water 

Conservation Plan is not likely to be accepted without significant discussion. The action to create an inclining 

block rate structure that will provide sufficient income to pay for the Water System costs of service, needed 

Water System capital improvements, and water conservation actions will cause water rate increases.   

 

The Santa Rosa Mayor and administration have been very sensitive to this concern during the water rate 

analysis process and they have recommended that the minimum bill for the lowest use residential customers 

experience minimal increases, since they may also be very low income customers.  

 

As noted earlier, the top 26 commercial and industrial customers in Santa Rosa use roughly 80% of the ICI 

usage for the community and the ICI customers also use water at a rate that is over double some other 

comparable communities. These high volume water users will experience significant cost increases in their 

water billing and it is hoped that they respond by decreasing their water use through careful use of water or 

the installation of highly efficient water fixtures that will reduce their water bills.  

 

No one likes to pay higher water bills, but aggressive water conservation is being required to be performed in 

Santa Rosa as a condition of the New Mexico State Engineer’s office to fulfill the permit requirements of their 

recently drilled Well # 4. Short term water conservation will allow Santa Rosa residents to meet the 

requirements of this permit and obtain water from Well # 4. In this longer term, the improvements listed in 

this Water Conservation Plan will result in the citizens of Santa Rosa having a truly dependable and efficient 

Water System for many years to come. 
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5.2 Program Components 

5.2.1 Program Title 
 

City of Santa Rosa Water Conservation Plan. 

5.2.2 Summary of Program 

The below program summary lists four main headings that the water conservation programs can be 
categorized.  There are twenty water conservation measures listed earlier in Section 3.6.2 and they are listed 
below under their applicable headings.  
 
Also, as noted in the Data Validity Analysis Sections 2.1.2 and 2.1.3, there are several system and program 
improvements that will be necessary to improve the Water System operation and efficiency to help the Water 
System meet the Data Validity goal of 69 as identified during the AWWA Water Audit review.   
 
These actions are listed in Section 2.1.3 and they are labeled with letters from a. to k. Data Validity actions 
that correlate to a water conservation measure are listed in parenthesis following the applicable water 
conservation program.  
 
Please note that the action to set up an Asset Management System and establishing clear procedures for 
adding records for new lines being placed into the Water System is presently being pursued by the City of 
Santa Rosa. This correlates to item (k.) in Section 2.1.3. and, as such, it is not included in the below list of 
actions. 
 
Water Conservation Steps - A specific course of Water Conservation Steps must be pursued to increase water 
conservation among the residents, developers, and major ICI users in the community.  
 

• Adopt and implement an Inclining Block Water rate structure to financially encourage conservation 

of water, especially among ICI water users. The City Council proposes to adopt an inclining block rate 

structure ordinance. A copy of the inclining block rate structure ordinance can be included in the 

appendix of this document in approximately 60-90 days when it is available. 

• Adopt a Drought contingency and emergency response plan for Water Conservation. 

• Adopt a Water Conservation Ordinance including limited watering dates and times and Requirements 

for New Developments (Efficient Fixtures/Landscaping/Irr.) Develop water conservation regulations 

for new development that will require use of water efficient fixtures, water wise landscaping, and 

water efficient landscape irrigation systems.  

• Encourage reduction of outside water use for Governmental Users (Perform a Landscape Efficiency 

Review for every Santa Rosa Park, building and other governmental customers to optimize automatic 

irrigation settings to conserve water) (f.). 

• Industrial/Commercial/Institutional Water Conservation Fixture Reimbursement Program. Plan and 

implement a 50% reimbursement program for customers who purchase and install high efficiency 

water use fixtures to receive up to $200 credit on their next monthly water bill (no more than the 

maximum amount of the bill). 
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• Water System Audits for the largest Institutional/Commercial/Industrial users (including Multi-Family) 

to conserve water, reuse water and reduce outside water use (f.). 

• Continue plans to replace potable water use in park facilities with treated effluent water.  

 
Metering – The City of Santa Rosa will add the following elements to its metering program to: 
 

• Source Water Metering Testing and Calibration program. Perform a meter testing and calibration 

process to be conducted annually on all production and master meters. Replace old water production 

or master meters if they are unable to operate properly (a.). 

• Purchase and install Automated Meter Reading (AMR) meters for all residential/commercial 
customers (b.). 

• Program to test, calibrate, repair & replace all customer meters systematically. (Establish a customer 

meter accuracy testing program for all distribution meters. Also use meter accuracy testing to develop 

a program to maintain, repair, and replace a statistically significant number of meters each year as 

they age.) (d. and e.). 

 
Water Accounting and Loss Control - The City of Santa Rosa will implement a Water Accounting and Loss 
Control Program to improve the system efficiency, reduce unaccounted for water, and reduce lost water using 
the following elements: 
 

• Purchase new Utility Billing Software and audit the billing records for global and detailed statistics to 

regularly analyze non-account water use to identify potential revenue-producing opportunities, to 

identify recoverable losses and leaks and to improve the water system data validity score. Take action 

to verify the audit with a 3rd party review (possibly included under the annual City audit process). 

Work with the Finance Department to separate water production costs from distribution costs in the 

City Budget to allow accurate determination of the variable production cost for “the next MG of water 

needed” calculation required in the AWWA Water Audit (c. and f.). 

• Repair Known Leaks – The City will continue to repair all known leaks as soon as practically possible. 

(Continue actions to eliminate prison valve leak and others) (i.). 

• Analyze “Unaccounted For” Water – (Create policies and record keeping procedures to reduce 

“unaccounted for water” associated with all types of unbilled unmetered use and unauthorized 

consumption including improved procedures for dealing with FH water sales, FH testing, bulk water 

sales, and water theft. Set up specific procedures to estimate volumes of the different types of 

unmetered uses (e.g. fire hydrant testing) in accordance with best management practices. Continue 

efforts to minimize unmetered uses.) (g.). 

• Leak Detection & Repair Strategy - The City will develop and implement a leak detection and repair 

strategy to detect leaks along water distribution mains, valves, services, and meters (i.). 

• Automated Sensors/Telemetry (SCADA) – Install SCADA and data logging equipment on water 

production meters and review data weekly. Determine Tank/Storage facility elevation changes 

electronically and use the information to double check the water production quantities. Pressure 
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gauges with telemetry will be installed in five zones of Water System to obtain automatic pressure 

readings in each zone (h. and j.). 

• Water System Audit/GPCD Analysis – The City will perform the AWWA Water Audit and GPCD Analysis 

each year to reliably track water uses and obtain the data to address unnecessary water and revenue 

losses (g.).  

Information and Education - 
Information and education that are critical to the success of any conservation program. Information and 

education measures can produce direct water savings when customers change behaviors. Educational 

measures also enhance the effectiveness of other conservation measures. The City will implement a public 

information and education program that includes the following measures: 

• Public Water Conservation Outreach. The City will make water conservation information available to 

City residents through newspaper articles, the City website, water conservation brochures available 

in the water office, coordination of water conservation presentations and promotion of a “Water 

Awareness Month.” 

• Informative water bill. The water bill will be redesigned to include clear information about volume of 

usage, rates and charges, along with relevant information to allow comparison of previous water use 

and help the customer understand how water conservation is beneficial. 

• Public School Water Conservation Education Outreach. The City will partner with the school district 

and other agencies to provide water conservation programs on a phased basis to all students. 

• Promotion of Landscape Efficiency. The City will provide information to customers to promote low 

water-use landscaping by residential and nonresidential customers.  

5.2.3 Why the Program was Chosen  

The City of Santa Rosa decided to include a significant number of the potential Best Management Practices 

given consideration. To keep the program manageable, the Santa Rosa Water Conservation Committee tried 

to select the most effective goals that would result in the practices that would most directly impact water 

conservation. Consequently, some of the practices that were deemed less effective were not included in the 

final program. 

5.2.4 How the Program will be Implemented 

The first step in this process would be to have the City Council review and adopt an inclining block rate 

structure ordinance. The inclining block rate structure should be thoroughly reviewed to make sure that the 

projected water rates will provide funds for the proposed water conservation program and the funds to 

construct planned capital improvement water projects along with being realistic for the community. The 

implementation of this ordinance will significantly reduce water use, especially among ICI water users and 

could result in approximately 20% water use reduction by 2024.  A copy of the inclining block rate structure 

ordinance can be included in the appendix in 60-90 days when it is ready. 

 

The next step would be to thoroughly review this plan with the City Administration and City Council to make 

sure there is full support for the staff to implement the program.  All the previous actions would be 

coordinated through the City Manager’s office with support from the Water Superintendent. 



City of Santa Rosa, New Mexico   Page 46 
 Water Conservation Plan 
 

 

Engineering ⬧ Environmental ⬧ Surveying 

The following step could be to review this document and develop a clear plan regarding who is going to 

implement each item in accordance with the proposed schedule. Listed after each paragraph below is a 

recommendation regarding which personnel could assist with the proposed action (City Manager – CM, Utility 

Supt. – US, Utility Billing Clerk – UBC, or Meter Reading Personnel – MRP). As noted later, part time assistance 

may need to be hired to assist with the implementation of these actions. 

 

Outreach should be made to the community and key stakeholders to attend a presentation on the key points 

of this plan along with other helpful information that will allow Water System customers to fully understand 

the need for water conservation and begin to “buy in” to the implementation of the program. After these 

items are completed, the individual steps of the Water Conservation Plan can begin to be implemented. 

 

As noted earlier, the City of Santa Rosa Water System has older production meters that may have very poor 

accuracy, but the City presently has no program set up for meter testing, calibration, repair or replacement 

for these older meters. A program needs to be set up as soon as possible for the testing and calibration of the 

production and master water meters to allow accurate measurement of water being produced. This 

production meter testing and calibration process is proposed to be contracted out. (US, UBC) 

 

Another item that is presently being considered is updating the Drought contingency and emergency response 

plan for Water Conservation. A draft document is included with this document in Appendix D that could be 

considered for review and adoption by the City Administration and City Council. This document would plan 

for the extreme measures that would need to be taken during times of drought to continue to provide water 

service to the community. 

 

A water conservation ordinance could also be reviewed at this time to improve the overall system operations. 

This policy could include the consideration and adoption of water conservation regulations for outside 

watering that would limit watering to even days for even numbered addresses and odd days to odd numbered 

addresses each year from May to September. The watering periods would be limited to early morning and 

late evening hours to minimize daytime evaporation losses. This water conservation ordinance could also 

include requirements for any type of new development to have water conserving fixtures, water wise 

landscaping and water efficient irrigation systems. After the new regulations are fully reviewed and approved, 

they could be placed into effect as soon as possible to maximize the water conservation outcomes related to 

the ordinance. A draft document is also included with this Water Conservation Plan in Appendix D that could 

be considered for review and adoption by the City Administration and City Council.  

 

As noted earlier, the City of Santa Rosa has already made significant progress toward implementing an 

inclining block rate structure ordinance and is proposing to begin an asset management plan for the Water 

System. A Water System PER has been performed that identifies recommendations for the Automated Meter 

Reading System (AMR) and the SCADA improvements along with several other Capital Improvement Water 

Projects.   

 

To quickly make significant progress to reduce unnecessary water consumption, it is critical to obtain accurate 

measurement of the water being produced and the water being used. The Santa Rosa 2016 PER recommends 

borrowing the funds to purchase and install the AMR metering system and the SCADA System. If new Utility 

Billing Software could be purchased at this same time, it would be highly beneficial to accurately record and 
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bill customer uses.  After the new billing system is in operation, it will help account for water more accurately 

and will be a helpful tool to reduce the amount of non-revenue water (CM, US). 

 

The PER Life Cycle Cost Analysis showed if the “Drive By” Automated meter Reading (AMR) system was 

purchased on a 2% loan over 40 years, an estimated 7.5% additional revenue ($30,000/year) could be 

received. When considering the additional revenue to be received and the cost of a new “Drive By” AMR 

system, the total net Life Cycle monthly cost of the new system/operation would be approximately $500 less 

per month than is now being expended with the existing meter system and operation (Engineers, Inc., 2016). 

 

Along with setting up the meter testing, calibration, repair and systematic replacement program for 

production meters, this program also needs to be set up for water distribution meters. However, if new solid 

state AMR distribution meters are able to be purchased and installed, this program could be delayed for up 

to five years. If new distribution meters are not purchased, this program should be set up immediately. 

However, it should be noted that the existing manual read meters are limited in accuracy and even with 

calibration, they may have an inherent measurement error range of up to 10%. Either way, it is necessary to 

develop a program for distribution meter testing, calibration, and repair (US, UBC). 

 

The next steps would focus on the public water conservation outreach by placement of newspaper articles, 

water conservation tips on the City website, water conservation brochures available in the water office, 

coordination of water conservation presentations and promotion of a “Water Awareness Month.” This work 

will also include redesigning the water bill to make it more informative, publicizing water conservation 

information to promote landscaping water efficiency, and implementing the annual public school water 

conservation education outreach. The public school Water Conservation Education Outreach would be 

implemented with the help of school system representatives and partnering agencies annually (UBC, US). 

 

At this time, policies and record keeping procedures should be developed to reduce “unaccounted for water” 

associated with all types of unbilled unmetered use and unauthorized consumption. This should include 

improved procedures for dealing with FH water sales, street sweeper water use, FH testing, bulk water sales, 

and water theft. Specific procedures should also be set up to estimate volumes of the different types of 

unmetered uses (e.g. fire hydrant testing) in accordance with best management practices. A new list of 

procedures to govern the immediate repair of leaks and development of a leak detection and repair strategy 

should also be created during this work (UBC, US, MRP). 

 

After the above policies and procedures are developed, the top 12 largest ICI water users should be identified 

and contacted to perform a water audit of their processes using the NMOSE ICI water audit guidelines and 

forms on a one per month basis. As part of this audit process, the customers should also be encouraged to 

redesign their water processes to include water re-use and to reduce exterior water use. This process should 

be continued on a one per month basis until all large volume ICI and Multi-Family customers are audited (MRP, 

US, UBC). 

 

The water bill credit incentives for the installation of ICI water conservation fixtures should be developed prior 

to beginning the ICI water audits, so they could be shared during the ICI water audit process. Since this could 

be a 50% reimbursement program for water conservation fixtures that are purchased and installed by the ICI 

customer, this program should be implemented as soon as the guidelines are complete. The 50% 
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reimbursement of fixture costs up to $200 per ICI account would be given as a credit on the customer’s next 

water bill (up to the maximum amount of that monthly water bill.) This credit would be applied following City 

inspection of the ICI improvements to verify the water conservation fixtures are installed properly (UBC, US). 

 

As noted above, several of the programs proposed for the second year would follow immediately after 

development of the new procedures, programs, or regulations created in year one.  Actions requiring capital 

expenditures could be staggered through the five year plan to allow a relatively even funding plan to be used 

for the plan implementation.  Years three through five would consist of continued implementation of the 

phased programs as begun in year two, along with continued use of water audits; water loss analysis; and 

other listed actions to continually improve the Water System.   

 

In the fifth year of this plan, after the new distribution meters have become five years old, a meter testing, 

calibration, repair and systematic replacement program will be started for these distribution meters. A 10% 

stock of meters could be purchased to be kept in stock and meters will be sent off for testing, calibration, 

and/or repair. This work will include meter replacement program monitoring and reports. 

5.2.5 Implementation Dates 

 
Table 8. Water Conservation Measure Implementation Dates 

Water Conservation Measure Year 1 Year 2 Year 3 Year 4 Year 5 

1. Inclining Block Water Rates Implement Continue Continue Continue Continue 

2. Prod. meter test/calibration Program  Create Implement Continue Continue Continue 

3. Adopt Drought Contingency Ord.  Adopt Enforce Enforce Enforce Enforce 

4. Adopt WC and LS Regs. Ordinance Adopt Enforce Enforce Enforce Enforce 

5. Install AMR customer meters  Plan/Loan Install - - - 

6. New Water Billing Software  Plan/Loan Install - - - 

7. Repair Known Leaks Prison leak Continue Continue Continue Continue 

8. Gov’t. Landscape efficiency reviews Begin Complete Monitor Monitor Monitor 

9. ICI WC Equip. Reimb. program Create Begin Continue Continue Continue 

10. Water Audits for large ICI users One/month Continue Continue Continue Continue 

11. Public Outreach Activities Begin Continue Continue Continue Continue 

12. Informative water bill Create Continue Continue Continue Continue 

13. Public School Education Outreach Create Implement Continue Continue Continue 

14. “Unaccounted for” water policies Create Begin Enforce Enforce Enforce 

15. Leak detection/repair strategy Create Implement Continue Continue Continue 

16. Automated sensors/SCADA Plan Funding Phase 1 Phase 2 Phase 3 

17. Landscape Efficiency promotion Create Implement Continue Continue Continue 

18. Customer meter test/calib/repl.prog * * * Create Implement 

19. Water System Audit/GPCD Analysis Continue Continue Continue Continue Continue 

20. Effluent reuse system for parks Plan Funding  Phase 1 Phase 2 Phase 3 

 
(* If new AMR water meters purchased, testing and calibration program not needed until year five.) 
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5.2.6 Targeted Users  

The targeted users for this Water Conservation Plan are as listed below. The Conservation Measures that are 

applicable to that user are listed following the user name.  Many of the Water Conservation actions are 

proposed to reach 100% of the Targeted users.   

• Residential Users – Sections 1, 3, 4, 5, 11, 12, 14, 17,  

• ICI Users – Sections 1, 3, 4, 5, 9, 10, 11, 12, 14, 17,  

• School Students (Future Users) – Section 13 

• New Developments – Section 4 

• The City of Santa Rosa – Sections 2, 6, 7, 8, 14, 15, 16, 18, 19, 20 

5.2.7 Anticipated Cost (By year and total project) 

Please note that Water System Improvements that have already been, or are anticipated to be included under 

the standard municipal capital planning and budgeting process will not be included in the Water Conservation 

Plan estimated costs as noted below. This table is being prepared to show the actual additional funding 

required to implement this Water Conservation Plan only. Capital costs not directly applicable to, or included 

in the Water Conservation Plan implementation costs, will be denoted with a star (*). 

 
Table 9. Water Conservation Measure Estimated Program Cost 

Water Conservation Measure Year 1 Year 2 Year 3 Year 4 Year 5 

1. Inclining Block Water Rates Impl.* $5k - - - - 

2. Prod. meter test/calibration Program $3k $3k $3k $3k $3k 

3. Adopt Drought Contingency Ord.  $2k(L) - - - - 

4. Adopt WC/LS Regs. Ord. and Monitor $3k(L) $1k(L) $1k(L) $1k(L) $1k(L) 

5. Install AMR customer meters * $5k(L) - - - - 

6. New Water Billing Software * $3k(L) - - - - 

7. Repair Known Leaks $3k(L) $2K(L) $2K(L) $2K(L) $2K(L) 

8. Gov’t. Landscape efficiency reviews $1k(L) $1k(L) $1k(L) $1k(L) $1k(L) 

9. ICI WC Equip. Reimb. program $3k(L) $3k+$2k(L) $3k+$2k(L) $3k+$2k(L) $3k+$2k(L) 

10. Water Audits for large ICI users $3k(L) $2K(L) $2K(L) $2K(L) $2K(L) 

11. Public Outreach Activities $2K(L) $1K(L) $1K(L) $1K(L) $1K(L) 

12. Informative water bill $2K(L) $1K(L) $1K(L) $1K(L) $1K(L) 

13. Public School Education Outreach $3K(L) $2K(L) $2K(L) $2K(L) $2K(L) 

14. Unaccounted for water policy/mon. $2k(L) $1k(L) $1k(L) $1k(L) $1k(L) 

15. Leak detection/repair strategy $3K(L) $2k+$2k(L) $2K(L) $2K(L) $2K(L) 

16. Automated sensors/SCADA * $2K(L) $1k(L) $1K(L) $1K(L) $1K(L) 

17. Landscape Efficiency promotion - $2K(L) $1K(L) $1K(L) $1K(L) 

18.Customer meter test/calib/repl prog - - - - $15k 

19. Water System Audit/GPCD Analysis $12K(L) $12K(L) $12K(L) $12K(L) $12K(L) 

20. Effluent re-use system for parks * $3k(L) $1k(L) $1k(L) $1k(L) $1k(L) 

                        Yearly Cost -  $60k $39k $36k $36k $51k 

Total Prog. Cost - $ 222,000/five years      
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5.2.8 Anticipated Staffing Needs and Partnerships 

The majority of the water conservation activities are proposed to be performed by the present Utility 

Superintendent, the Utility Billing Clerk and the Meter Reading Personnel. If needed, a part time administrator 

could be hired to assist these Santa Rosa Personnel. It is estimated that the cost for this half time person could 

be approximately $ 25,000 per year. This part time administrator may also be able to perform other work, as 

needed, to assist the Utility Department during the course of their regular water conservation duties. All of 

these labor costs are included in the appropriate water conservation item and shown with an (L) to denote 

the labor cost clearly.  

 

Because the “Unaccounted For” water policies and procedures and the Leak Detection Strategy will need to 

be developed, these documents will require a significant level of knowledge about the existing Water System, 

it is anticipated that these could only be developed by the existing Santa Rosa Utilities Superintendent with 

the assistance of the Utility Billing Clerk or a part time administrator.   

 

It is estimated that the full implementation of this aggressive Water Conservation Plan will require a highly 

focused effort for the first year of the program. After the systems are fully put in place, the ongoing operation 

of the Water Conservation Plan may be require slightly less labor time in subsequent years. 

 

The Utility Billing Clerk, with assistance from a potential new part time employee, could potentially be the 

lead coordinator to make sure this water conservation work is performed properly, including the ICI water 

audits; government landscaping efficiency reviews; coordinating the school system outreach; oversee, 

monitor and report on meter accuracy, calibration, and meter replacement programs; operate the ICI water 

conservation fixture reimbursement program; gather the system data for the Annual Water Audit; and serve 

as the primary source for outreach education of the community. 

 

If the Utility Superintendent does have the time to prepare the Leak Detection Program and “Unaccounted 

For” water policies, procedures and regulations, SMA could assist with those items. SMA would also be 

available to assist with the preparation of the AWWA Water Audit and GPCD updates each year. 

 

Other agencies are available who could be partners for the implementation of this water conservation 

program. In addition to the NMOSE who has a great amount of water conservation literature and guidelines 

available online, Santa Rosa representatives could contact USDA representatives, the local Soil and Water 

Conservation District, and the County Extension Agent for assistance, resources, or recommendations. 

 

5.2.9 Funding Source 
It is proposed that the funding required for this program is provided through the Water System Enterprise 

funds. In 2017, the Water System expenses are expected to total $432,000 with 2017 income projected to be 

approximately $ 477,000. The ongoing water rate increase analysis is proposed to include the inclining block 

rate structure and to make sure that the projected water rate increases will provide funds for the proposed 

water conservation program and the funds to construct planned capital improvement water projects. This 

new rate structure should provide the necessary revenue to fund the Santa Rosa Water System and it will also 

encourage water conservation by charging higher rates for excessive water use. If Santa Rosa Water System 
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financial resources fall short of the required funding, proposals may be sought to obtain grants from 

institutions such as federal and/or state government agencies or private foundations.  

5.2.10 Water Conservation Measures and How They Align with Goals 

 
Table 10. Water Conservation Measure Goal Alignment 

Water Conservation Measures Results 
System 
GPDC 

reduction 

SFR GPCD 
reduction 

Non-
revenue 

water 
reduction 

Data 
Validity 
increase 

1. Inclining Block Water Rates 
Fiscally encourage 

water conservation. X X   

2. Source Meter Testing and 
Calibration program 

Raise system 
efficiency, reduce 
unaccounted use. 

X  X X 

3. Adopt Drought Contingency Ord. 
Reduce Water Use 
during drought and 

emergencies. 
X X X  

4. Adopt Water Conservation and 
Landscaping Regulation Ordinances 

Reduce future 
water use. X X X  

5. Install AMR customer meters 

Reduce 
unaccounted use, 
add to efficiency 
and data validity 

score. 

X X  X 

6. New Water Billing Software 

Reduce 
unaccounted use, 
add to efficiency 
and data validity 

score. 

X X X X 

7. Repair known Leaks 
Reduce 

unaccounted use.  X  X X 

8. Gov’t. Landscape Efficiency 
Reviews 

Reduce SFR and ICI 
water use. X  X  

9. ICI Water Cons. Equip. Reimb. 
Prog. 

Reduce ICI  
water use. X    

10. Water Audits for large ICI users 
Identify 

unauthorized uses, 
reduce water use. 

X  X  

11. Public Outreach Activities 
Reduce SFR and ICI 

water use. X X   

12. Informative water bill 
Reduce SFR and ICI 

water use. X X   

13. Public School Education 
Outreach 

Reduce future 
water use. X X   

14. Create new “Unaccounted For” 
Water Policies and procedures 

Write policies, 
reduce unmetered 
water use, records 

audited. 

X  X X 

15. Leak detection/repair strategy 
Reduce 

unaccounted use. X  X X 

16. Automated sensors/SCADA 
Raise system 

efficiency, reduce 
high pressure leaks. 

X X X X 

17. Landscape efficiency promotion 
Reduce SFR and ICI 

water use. X X   
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Water Conservation Measures Results 
System 
GPDC 

reduction 

SFR GPCD 
reduction 

Non-
revenue 

water 
reduction 

Data 
Validity 
increase 

18. Test, calibrate, repair/replace 
Distribution meters 

Statistically 
significant meter 

testing/replacement 
program in place. 

X   X 

19. Water System Audit/GPCD 
Raise system 

efficiency, reduce 
unaccounted use. 

X X X X 

20. Effluent Reuse System for Parks 
Reduce Potable 

water use. X  X  

 

5.2.11 Explanation of Tracking and Evaluation  

Each water conservation program will be tracked for target group participation and time or costs expended 

to implement the program. Evaluation measures will be developed and used during the operation of each 

conservation program to establish a measure of its effectiveness. Overall evaluation of the water conservation 

program will be assessed through the updated water audit and GPCD analysis that will be performed annually. 

The results of the updated AWWA Water Audit and GPCD Analysis will be reported to the NMOSE each year. 

 

5.2.12 Estimated Lifetime Impact of the Program 
When considering the potential lifetime impact of the City’s Water Conservation program, it is essential to 

remember that the City’s Water System is beginning at a rate of 197 GPCD in 2016. Relative to other New 

Mexico communities, this current water use rate is low, and the City’s 40-year goal of 125 GPCD is aggressive.  

 

For comparison, a 2009 preliminary 40-Year Water Plan for Hobbs, NM, indicated a total GPCD use of 250 to 

300 GPCD, with a goal of 264 GPCD. Las Cruces has a total GPCD goal of 180 GPCD by 2045, and Alamogordo 

has a total GPCD goal of 165 GPCD by 2045. However, when you consider Santa Rosa had a Water System 

GPCD number of 170 in 2014, the community water use has been getting worse, rather than getting better in 

the last two years. This information reflects that while Santa Rosa is doing well comparatively to other cities, 

there is considerable room for improvement when determining what might be a feasible end goal.   

 

Figure 7 below shows the GPCD usage in 2014 for several large cities across the western United States. The 

two New Mexico cities listed on the table are Albuquerque, with an approximate 135 GPCD rate and the top-

rated City, Santa Fe, with a 101 GPCD rate. This information leads to a conclusion that the ultimate Lifetime 

Impact of the program, if implemented consistently and the 125 GPCD goal is reached, Santa Rosa could be 

one of the top water conserving cities in the Western United States. 
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Figure 7. GPCD Comparison among Western U.S. Communities  

       

5.2.13 Annual Reporting and Updates 

As noted earlier, overall evaluation of the water conservation program will be assessed through the updated 

water audit and GPCD analysis that will be performed annually. The results of the updated AWWA Water Audit 

and the GPCD Analysis will be reported to the NMOSE each year.  

 

In addition, those system evaluation measures will be reviewed each year by the Water Conservation Planning 

committee to help determine what portions of the Water Conservation Plan are being effective and which 

portions need to be revised or amended. The Water Conservation Plan will then be amended on an “as 

needed” basis following review of that Water System data. 

 
5.3 Describe Process of prioritizing Programs 
As noted earlier in this document, the City of Santa Rosa already has begun the water rates analysis to begin 

implementation of the inclining block rate structure. This is the most important action of this Water 

Conservation Plan. The inclining block rate structure ordinance to be adopted by the City Council will reward 

residents and ICI users for implementing water conservation methods to reduce their personal and corporate 

water use. As they reduce their Water System usage, they will pay less in water bills than what they would 

have paid without conservation. This is a critical component of the system and it is the very first priority. 

 

The next most important part of this Water Conservation Plan is related to improving the efficiency and 

accuracy of water well production meters and customer distribution meters. The AWWA Water Audit revealed 

a very low score for the Santa Rosa Water System. The primary reasons for the low score was the inability to 

calibrate the water production meters and the customer meters on a regular schedule to obtain accurate 

readings. The first priority finding of the Water Audit is to increase the accuracy of source water volume 

measurements. This can be started immediately by beginning a production meter testing and calibration 

program.  
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The next priority of the Water Audit to address is customer metering inaccuracies. Analysis should begin as 

soon as possible to investigate a low interest loan to acquire Automated Meter Reading (AMR) meters. With 

the rapid payback related to increased meter accuracy and manpower savings related to meter reading and 

data input, the acquisition of this system could result in greater revenues with less operational cost and 

improved water system data validity scores.   

 

In the same manner, it is important that the City of Santa Rosa also take steps to replace the outdated water 

billing system. Without this new billing system, the Water System would not be able to accurately account for 

water and track real water losses as is required under this Water Conservation Plan. For this reason, the 

purchase and installation of the new billing system is also placed in year one of the plan as a high priority. 

 

Another high priority would be the review and adoption of a Drought Contingency Ordinance and a separate 

Water Conservation ordinance to plan for emergencies and reduce water use. The water conservation 

ordinance will include water conservation measures along with requirements for new development. While 

work is ongoing with regard to improved metering and billing, it is proposed that new regulations be reviewed 

and potentially adopted as soon as possible during the first year. Drafts of the proposed Drought Contingency 

Ordinance and Water Conservation Ordinance/Landscape Regulations Ordinance are included in Appendix D 

of this Water Conservation Plan.  

 

An important item that will make immediate impact is the continued work to repair known leaks. City Utility 

personnel are presently coordinating with Guadalupe Correctional Facility personnel to effect some 

improvements to their facilities. As this first portion of work is completed, it is anticipated that this 

coordination can continue and the leaking prison valve can be fixed within the next 30-60 days. Work to repair 

known leaks will directly cause a reduction in the amount of unauthorized water use within the system.  

 

Another item of concern that may be able to be addressed relatively quickly to reduce water use is landscape 

watering efficiency reviews of government parks and building grounds. This is a best management practice 

and can be quickly applied to multiple parks and building grounds operated by government agencies that have 

sprinkler systems. Following preparation of a listing of all the potential properties, Santa Rosa Utility personnel 

could visit each site and review the sprinkler settings for each system to optimize automatic irrigation settings 

to conserve water. 

 

A major finding of the Santa Rosa Water Conservation Plan is that the ICI (Institutional, Commercial and 

Industrial) users are using water at a much higher rate than comparable communities. A program that should 

begin in year one that could potentially provide some level of immediate reduction in ICI water use would be 

the Water Audits for the largest ICI water users on a one per month basis.   

 

The Water Audits could follow the format as proposed in the NMOSE Water Conservation Guidelines for ICI 

(http://www.ose.state.nm.us/WUC/PDF/cii-users-guide.pdf). At the same time the Audit is performed and 

the water use processes are discussed, the Utility representatives performing the Audit could recommend re-

use of water at key areas of the ICI water use process along with reductions in exterior water use. The Audit 

of the largest ICI user could be performed first, with the next largest ICI user audit to follow each month.  

 

http://www.ose.state.nm.us/WUC/PDF/cii-users-guide.pdf
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To go along with the ICI water audit program discussed above, another program that would not take a lot of 

time or funding would be the implementation of the 50% reimbursement program to encourage commercial 

purchase of water efficiency fixtures. There are many hotels and motels in Santa Rosa that have very high 

rates of water use. The program could give 50% reimbursement up to $ 200 reimbursement per business for 

approved and installed water conservation fixtures such as reduced flow toilets or low flow aerators for bath 

and showers.  

 

The ICI fixture reimbursement would be received as credit applied to the next water bill after the approved 

items are verified to be properly installed via inspection by a City Employee. It is recommended that the credit 

not exceed the amount of the monthly bill of the customer. It is also recommended that the program 

guidelines be created before the ICI water Audits are begun, so the reimbursement program can be discussed 

with each ICI user following completion of the water audit and discussion of recommendations. 

 

The next priority is in regard to the dissemination of education and water conservation outreach. Public 

Outreach activities should be begun in the first year that would directly get the water conservation message 

out to customers as soon as possible. It is proposed that the water bills be redesigned to make them more 

easily readable and understood to the customer whereby they can actually see the benefit of water 

conservation.  

 

The second item would be to obtain and make water conservation brochures available in the water office to 

begin to educate customers on the benefits of water conservation. Brochures to encourage landscaping and 

irrigation efficiency as noted in conservation activity 17 can be started with this process at this same time. 

Other public outreach items as listed in this document can be implemented as the first items are completed. 

 

Continuing on the education message, the Public School water conservation outreach steps to plan and 

coordinate the outreach program should be begun in year one. After coordination is established with the 

public school representatives in the fall, the spring water conservation month activities may be able to begin 

as a “pilot project” in April. Then, with a year of experience, the school outreach program may be able to be 

expanded in subsequent years. 

 

The creation of “Unaccounted For” Water policies and procedures and the Leak Detection and Repair Strategy 

are both items that will directly cause a reduction in the amount of unauthorized water use within the system. 

With the previous amount of work identified, these programs will not be able to be implemented in the first 

year. However, the processes and procedures should be developed in the first year, to allow the 

implementation of these programs in the second year. 

 

City staff have indicated that efforts to plan and fund the SCADA system have already begun. This work should 

continue through the first year and subsequent years with phasing as needed, to provide all the SCADA needs 

of the Water System. In the same manner, plans to use effluent water for the parks system has been in the 

works by the City for many years. This work needs to continue toward full implementation. The use of effluent 

water can result in a significant reduction of potable water use in this area.  
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Another item that needs to be continued is work on the GPCD Analysis and the Water Audit. Although these 

documents have been completed with 2016 data, they need to be updated each year and submitted to the 

State Engineer’s office to verify compliance with the water conservation goals. 

 

As noted above, the implementation of several programs and activities proposed for the second year would 

follow immediately after development of the new procedures, programs, or regulations created in year one.  

The installation of new AMR meters, billing software and SCADA equipment could also be started after all the 

required procurement actions have taken place.  

   

Years three through five would consist of continued implementation of the phased programs as begun in year 

two, along with continued use of water audits; water loss analysis; system wide distribution meter accuracy, 

calibration, and replacement program (including monitoring and reports); and additional SCADA 

implementation to continually improve the Water System.   

 

As noted earlier, in order to accurately determine the amount of water used by residential and ICI customers, 

it is critical to have accurate meters that can be tested and calibrated on a regular schedule. If new AMR 

meters are able to be purchased and installed in year one or two, these new meters would not need to be 

begin the testing and calibration process until five years later. For this plan, this distribution meter testing and 

calibration plan is included in the fifth year of the plan. An additional benefit of this testing and calibration 

process is the results could be used to develop a phased meter replacement process. A portion of the meters 

could be replaced each year as they age, rather than being replaced as a single very costly project. 

5.4 Current and past Water Conservation Programs 

5.4.1. Summary, Time Frame, and Results  

Santa Rosa’s ongoing water conservation programs include: 

o A program to replace older water lines and service lines that may be leaking.  With the City’s current 

Leak Detection and Repair program, the water system has been mapped and the City routinely 

replaces older, leaking pipelines as funding becomes available. 

o Installation of a master meter on the Colonias Transmission Line and real-time flow meters at key 

points in the water system to help pinpoint where they may have leaks or unauthorized diversions.  

This program assists with the Leak Detection and Repair program.  

The City of Santa Rosa also completed a 40-Year Water Plan in 2008 to project future water demands and 

identify measures to conserve water. Some of the methods identified by the 40-Year Water Plan include public 

information campaigns to encourage voluntary conservation, water rate increases that attempt to recover 

the true cost of Water System operation, irrigation with treated effluent, reduction of non-revenue water, 

creation of a formal drought management plan, and the development of a formal water conservation program 

to encourage customers to reduce water use (ASCG, 2008). 

 

The Mora-San Miguel-Guadalupe Regional Water Plan, dated July 2016 and prepared by the New Mexico 

Interstate Stream Commission also recommended some municipal water conservation measures including 

education, rate structures, graywater use and to reduce demand in public water supplies. That document 
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referenced that the City of Santa Rosa had initiated the Water Conservation Plan and had begun to pursue an 

effluent reuse plan for irrigation of parks (ISC, 2016). 

 

Through the use of the water conservation measures identified in the Regional Water Plan and the Santa Rosa 

40-Year Water Plan, the GPCD analysis shows water use was reduced almost 25% from 2012 to 2014. Those 

reductions may have been a result of some water conservation actions, some water rate increases being 

implemented, and the extreme drought conditions being experienced where people may have been more 

cognizant of the need to conserve water. It is interesting that after the drought conditions eased in 2015 and 

2016, the water use increased again. 

 

Some of the water conservation actions were implemented but the overall water use increased from 204 

GPCD in 2010 up to 226 in 2012. As noted earlier in this document, some of the additional water use in 2012 

may have been associated with the extreme drought conditions occurring at that time. It is also believed that 

a new water rate ordinance went into effect in 2014, that could have caused significant use reductions.  The 

overall use in 2014 decreased almost 15% in one year, from 200.25 GPCD to 170.73 GPCD. It could be that the 

most effective method of achieving water conservation is with the use of water rates that encourage 

customers to use less water to save money.  

 

It should be noted that while the overall Santa Rosa water use was increasing from 2010 to 2013, the 

residential water use actually decreased from 57 GPCD to 50 GPCD. When comparing the water use from 2013 

to the 2008 residential water use of 68 GPCD as identified in the 2008 40-Year Water Plan, the residential 

water use actually decreased 26% in that five year period.  

 

With regard to ICI water use, it appears that the existing water conservation efforts have had limited success. 

The 2008 40-Year Water Plan identified that the top 26 commercial water accounts used 81% of the total 

commercial water use in the City. The largest user was the prison, but all of the top 12 commercial accounts 

used over 200,000 gallons in the month of August 2003.  

 

When that information is compared to August 2016, only 7 commercial account used over 200,000 gallons for 

that month. From 2010 to 2016, ICI water use has gradually declined from 95 GPCD to 85 GPCD. This is a 10.5% 

reduction, but the overall ICI GPCD use is still relatively high. 

 

5.5 Proposed Water Conservation Programs 

5.5.1 How Water Conservation Programs will meet Stated Goals and Objectives 

The City of Santa Rosa set the following goals and objectives for its water conservation program:  

 

• Reduce non-revenue water from 32.88 MG in 2016 to 16 MG by 2020; 

• Maintain residential gallon per capita day (GPCD) at or below 50 for the next five years; 

• Reduce total ICI use from 85 GPCD to 75 GPCD by 2020; 

• Prepare Drought Contingency and Emergency Response Plan; 

• Reduce outdoor water use on both governmental and private property; 

• Reduce water waste;  

• Reduce peak summer demands for more efficient system operation and reduced energy use;  
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• Reduce pumping and treatment costs; 

• Ensure a revenue-neutral conservation program that can financed by the Water System revenues; 

• Strengthen ordinances and policies relating to water conservation;  

• Educate the public about water conservation;  

• Create incentives for conservation behavior; 

• Develop an effluent reuse program for the golf course and other City property; 

• Reduce total water use to 160 GPCD by 2020, 150 GPCD by 2024 and 125 GPCD by 2054; and 

• Increase the water audit data validity score from 43 to 69 by 2024.  
 
The City of Santa Rosa set an overall water conservation goal of 125 GPCD by 2054, which is consistent with 

the City’s 2008 40-Year Water Plan that identified a preliminary goal of reducing water use from 199 GPCD to 

170 GPCD by 2023. The 2008 40-Year Water Plan goal was almost met in 2014 when Santa Rosa achieved a 

170.73 GPCD use, however, the 2016 use has gradually increased to 197 GPCD. Interim goals for water use of 

160 GPCD by 2020 and 150 GPCD by 2024 could help make good progress toward the goal of 125 GPCD by 

2054. 

 

After reviewing the 2014 water use rate as compared to 2013 in the GPCD analysis, Santa Rosa experienced a 

15% decrease in the water use rate in one year. It appears this reduction may have been directly tied to an 

increase in water rates at that time. As part of this Water Conservation Plan, water rate changes including the 

implementation of an inclining block rate structure may be able to significantly reduce water use in an 

accelerated manner. Given this history, implementation of the inclining block rate structure alone could result 

in an approximate 15-20% GPCD water use reduction by 2020.  

 

As noted in the last bullet point of the list of goals above, the City of Santa Rosa set a goal to increase the 

AWWA Water Audit Data validity score from the present 43 up to 69 by 2024. The largest problem identified 

in the Santa Rosa Water System Audit is the 17% of unaccounted for water as primarily related to meter 

accuracy problems. With the acquisition of new AMR meters, SCADA equipment, and new billing software 

along with the use of new system operation policies and improvements detailed in the Data Validity scores, 

this amount of unaccounted for water could be significantly reduced. 

 

The first part of the water conservation program concerns production water metering. With the 

implementation of a rigorous meter testing and calibration program for the production meters, the Santa 

Rosa Water System should eliminate inaccurate production meter readings.  The testing and calibration of the 

production meters would allow accurate comparison of pumped water to metered water used by customers 

and the City, which will be greatly beneficial to reduce the amount of non-revenue water and accomplish the 

above goals. 

 

Water accounting and loss control measures are proposed to be significantly improved with the acquisition of 

a new billing program to accurately record and bill customer uses.  This will also account for water more 

accurately and will be helpful to reduce the amount of non-revenue water. The immediate repair of leaks and 

the leak detection and repair strategy will work together to directly reduce water loss and accomplish the 

above goals.  
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Water conservation steps being pursued include working with the largest ICI water users each year to reduce 

water use and encourage re-use, implementing an inclining block rate structure that will encourage water 

conservation by charging higher rates for excessive water use, providing water bill credit incentives for the 

installation of home water conservation measures, and requiring new development to have water conserving 

fixtures, landscaping and irrigation systems will all work together to conserve water and directly accomplish 

the above listed goals.  

 

Finally, the water conservation information and education steps including redesigning the water bill, adding 

water conservation information as water bill inserts (including information on promoting landscaping water 

efficiency), and implementing a public school water conservation education program will make the residents 

of Santa Rosa more informed regarding the status of their Water System and aquifer, along with making them 

more knowledgeable of steps that can be taken to conserve water and extend the life of the Santa Rosa water 

supply. These steps should assist the residents to make wise water conservation choices that will result in 

decreased water use and will help accomplish the stated goals. 

 
If the Water System improvements and conservation efforts listed in the first year of this plan are completed, 

the 2016 baseline figure of 197 GPCD could be reduced by 15% or more in the first year. After those initial 

reductions are accomplished, further percentage reductions each year are likely due to continued water 

conservation efforts along with education and community outreach that keeps the message of water 

conservation in front of the residents and ICI users. 

 

5.5.2 Overall Timeline of Programs as Related to Objectives 

A. System total GPCD Reduction 

B. ICI GPCD Reduction 

C. Non-revenue Water Reduction 

D. Data Validity Improvement 

 
Table 11. Water Conservation Measure Timeline 

Water Conservation 
Measure 

Goal Year 1 Year 2 Year 3 Year 4 Year 5 

1. Inclining Block Water 
Rates 

A, B Implement Continue Continue Continue Continue 

2. Production meter 
testing/calibration 

A, C, D Create Implement Continue Continue Continue 

3. Drought Contingency 
Ord. 

A, B Adopt Enforce Enforce Enforce Enforce 

4. WC and LS Regulations 
Ordinance 

A, B, C Adopt Enforce Enforce Enforce Enforce 

5. AMR customer meters A, B, C, D Plan/Loan Install - - - 

6. New Water Billing 
Software 

B, C, D Plan/Loan Install - - - 

7. Repair Known Leaks A, B, C Prison leak Continue Continue Continue Continue 

8. Gov’t. Landscape 
efficiency 

A, B, C Begin Complete Monitor Monitor Monitor 
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9. ICI WC Equipment 
Reimbursement Program 

A, B Create Begin Continue Continue Continue 

10. Large ICI user Water 
Audits 

A, B, C One/month Continue Continue Continue Continue 

11. Public Outreach 
Activities 

A, B, C Begin Continue Continue Continue Continue 

12. Informative water bill A, B, C Create Continue Continue Continue Continue 

13. Public School 
Outreach 

A, C Create Implement Continue Continue Continue 

14. Unaccounted for 
water pol. 

A, B, C, D Create Begin Enforce Enforce Enforce 

15. Leak detection/repair 
strategy 

A, C, D Create Implement Continue Continue Continue 

16. Automated 
sensors/SCADA 

A, B, C, D Plan Funding Phase 1 Phase 2 Phase 3 

17. Landscape Efficiency 
promotion 

A, B, C Create Implement Continue Continue Continue 

18. Dist. meter 
test/calibrate/replace 

A, B, C, D * * * Create Implement 

19. Water Audit/GPCD 
Analysis 

A, B, C, D Continue Continue Continue Continue Continue 

20. Park Effluent reuse 
system 

A, B, C Plan Funding  Phase 1 Phase 2 Phase 3 

* If new AMR water meters purchased, testing and calibration program not needed until year five.) 

5.5.3 Anticipated/Reported Results for the Entire Water Conservation Plan 

 
a. System Total GPCD over Time. 
 
The City of Santa Rosa set an overall water conservation goal of 125 GPCD by 2054. The interim goal for water 

use of 150 GPCD by 2024 could help make good progress toward the goal of 125 GPCD by 2054. This interim 

goal is projected to reduce overall demand from 591 acre‐feet in 2016 to 451 acre‐feet in 2024. When the 

2054 goal is reached, it is projected to save 216 acre‐feet/year from 2016 use. Since the Santa Rosa population 

has been relatively stable since 2010, the 2016 population of 2,685 is used for all projections.   

 
b. ICI GPCD over Time. 
 
Please note this section was renamed as ICI GPCD over time because the SFR residential GPCD is already at an 

excellent level.  The ICI GPCD needs significant reductions to achieve proposed GPCD Goals.  

 
Average water use goals for other communities in New Mexico are highly variable and reflect a diversity of 

residential and industrial water uses. The City of Santa Rosa, in contrast, is a tourist town and has a high 

percentage of hotels, motels and related commercial customers. In addition, Santa Rosa has the Guadalupe 

County Correctional facility that houses approximately 600 inmates at a rate of 135 GPCD. This prison related 

water use is responsible for approximately 35% of the total Santa Rosa ICI water use.  
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Changes that impact this large customer base, such as the proposed inclining block rate structure and the 

other direct ICI water conservation measures, will significantly influence the ICI GPCD. The current ICI GPCD 

value of 85 is significantly higher than other communities. Santa Fe has a 21 GPCD use. The Cities of Jal, NM 

and Española, NM are comparable smaller communities and their ICI uses are 14 GPCD and 26 GPCD 

respectively.  

 

The prison presently uses 135 GPCD for the 600 inmates. If this figure could be reduced by 33%, this would 

still be 90 GPCD, which is almost double the present SFR 49 GPCD rate. This should be entirely reasonable. If 

the remaining industrial and commercial users can reduce water use approximately 40%, this would result in 

a reduction from 55 GPCD now, to approximately 33 GPCD. This usage rate is still significantly higher than all 

the communities listed above.  

 

c. Non-revenue Water over Time. 
 
As noted in this document, the non-revenue water for the Santa Rosa Water System in 2016 was 17%. It is 

believed that the majority of this figure may be attributed to inaccurate metering on both the distribution and 

production sides along with errors associated with the use of outdated billing software.  

 

However, there are also be some water uses that may not be properly metered or accounted for. This Water 

Conservation Plan also includes the development of policies and actions to identify and reduce unaccounted 

for water loss, leak repair, and leak detection and repair strategies to address overall water loss.   

 

When the production meters are calibrated, the distribution meters are replaced with AMR meters, new 

billing software is acquired, and the new policies and strategies are developed to reduce water loss, the total 

amount of non-revenue water should drop significantly. The goal for this program is for the non-revenue 

water to be reduced from 32.88 MG in 2016 to 16 MG by 2020. 

 

With implementation of the inclining block rate structure that stresses conservation, changes in community 

water conservation behavior, and the water conservation activities as identified above, the short-term goals 

identified in this Water Conservation Plan will be met and the long term goal of 125 GPCD will also be achieved.  
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Appendix A. AWWA Water Audit 



Name of Contact Person: All audit data are entered on the Reporting Worksheet

Email Address: Value can be entered by user

Telephone (incl Ext.): 575-472-3404 Value calculated based on input data 

Name of City / Utility: These cells contain recommended default values

City/Town/Municipality: 

State / Province: Pcnt: Value:

Country: 0.25%

Year: 2016 Calendar Year

Start Date:  Enter MM/YYYY numeric format

End Date:  Enter MM/YYYY numeric format

Audit Preparation Date: 10/20/2017

Volume Reporting Units: 

PWSID / Other ID: 

If you have questions or comments regarding the software please contact us via email at: wlc@awwa.org

AWWA Free Water Audit Software v5.0 

City of Santa Rosa

The following worksheets are available by clicking the buttons below or selecting the tabs along the bottom of the page

Santa Rosa

mmicelli@srnm.org

Auditors are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits 

for detailed guidance on the water auditing process and targetting loss reduction levels

This spreadsheet-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identify areas for improved 

efficiency and cost recovery. It provides a "top-down" summary water audit format, and is not meant to take the place of a full-scale, comprehensive water audit format. 

NM3515010

United States

Use of Option  

(Radio) Buttons:

The spreadsheet contains several separate worksheets. Sheets can be accessed using the tabs towards the bottom of the screen, or by clicking the buttons below. 

Mark Micelli

Million gallons (US)

Please begin by providing the following information The following guidance will help you complete the Audit

New Mexico (NM)

American Water Works Association Copyright © 2014, All Rights Reserved.

Select the default percentage 
by choosing the option button 
on the left

To enter a value, choose 
this button and enter a 
value in the cell to the right

Instructions

The current sheet.
Enter contact 

information and basic 
audit details (year,  

units etc)

Performance 
Indicators

Review the
performance indicators 
to evaluate the results 

of the audit 

Comments

Enter comments to 
explain how values 

were calculated or to 
document data 

sources

Water Balance

The values entered in 
the Reporting 

Worksheet are used to 
populate the Water 

Balance

Dashboard

A graphical summary of 
the water balance and 
Non-Revenue Water 

components

Grading Matrix

Presents the possible 
grading options for 

each input component 
of the audit

Service Connection 
Diagram

Diagrams depicting 
possible customer 

service connection line 
configurations

Acknowledgements

Acknowledgements for 
the AWWA Free Water 

Audit Software v5.0

Loss Control 
Planning

Use this sheet to 
interpret the results of 
the audit validity score 

and performance 
indicators

Definitions

Use this sheet to 
understand the terms 

used in the audit 
process

Example Audits

Reporting Worksheet 
and Performance 

Indicators examples 
are shown for two 

validated audits

Reporting 
Worksheet

Enter the required 
data on this worksheet 
to calculate the water 

balance and data 
grading

AWWA Free Water Audit Software v5.0 Instructions   1

mailto:wlc@awwa.org


Water Audit Report for:

Reporting Year:

All volumes to be entered as: MILLION GALLONS (US) PER YEAR

Master Meter and Supply Error Adjustments

WATER SUPPLIED Pcnt: Value:

Volume from own sources: 3 207.259 MG/Yr 3 -1.00% MG/Yr

Water imported: n/a MG/Yr MG/Yr

Water exported: 5 14.530 MG/Yr 3 -1.00% MG/Yr

Enter negative % or value for under-registration

WATER SUPPLIED: 194.676 MG/Yr Enter positive % or value for over-registration
.

AUTHORIZED CONSUMPTION

Billed metered: 5 155.481 MG/Yr

Billed unmetered: n/a 0.000 MG/Yr

Unbilled metered: 9 4.364 MG/Yr Pcnt: Value:

Unbilled unmetered: 3 2.433 MG/Yr 1.25% MG/Yr24061

AUTHORIZED CONSUMPTION: 162.278 MG/Yr

WATER LOSSES (Water Supplied - Authorized Consumption) 32.397 MG/Yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 3 0.487 MG/Yr 0.25% MG/Yr

Customer metering inaccuracies: 3 15.809 MG/Yr 9.00% MG/Yr

Systematic data handling errors: 5 0.389 MG/Yr 0.25% MG/Yr

Apparent Losses: 16.684 MG/Yr

Real Losses (Current Annual Real Losses or CARL)

Real Losses = Water Losses - Apparent Losses: 15.713 MG/Yr

WATER LOSSES: 32.397 MG/Yr

NON-REVENUE WATER

NON-REVENUE WATER: 39.195 MG/Yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 5 46.8 miles

Number of active AND inactive service connections: 4 970

Service connection density: 21 conn./mile main

Yes

Average length of customer service line: 5 ft

Average operating pressure: 3 56.0 psi

COST DATA

Total annual cost of operating water system: 3 $456,919 $/Year

Customer retail unit cost (applied to Apparent Losses): 6 $2.66

Variable production cost (applied to Real Losses): 3 $747.49 $/Million gallons

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Volume from own sources

     2: Customer metering inaccuracies

     3: Total annual cost of operating water system

1.000

 AWWA Free Water Audit Software:

 Reporting Worksheet

       Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

0.100

2016 1/2016 - 12/2016

City of Santa Rosa  (NM3515010)

              <----------- Enter grading in column 'E' and 'J' ---------->

0.500

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/1000 gallons (US)

                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                

*** YOUR SCORE IS: 43 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Are customer meters typically located at the curbstop or property line? 

?

?

?

?

?

? Click to access definition

?

?

?

?

?

?

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the 

?

?

?

?

?

?

(length of service line, beyond the property 
boundary, that is the responsibility of the utility)

Use buttons to select
percentage of water 

supplied
OR

value

?Click here: 
for help using option 
buttons below

?

?

?

?

+

+ Click to add a comment

WAS v5.0

+

+

+

+

+

+

American Water Works Association.

?

?

?

+

+

+

+

+

+

+

+

+

+

+

+

+ Use Customer Retail Unit Cost to value real losses

?

To select the correct data grading for each input, determine the highest grade where 
the utility meets or exceeds all criteria for that grade and all grades below it.
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Water Audit Report for: City of Santa Rosa  (NM3515010)

Reporting Year:

System Attributes:

Apparent Losses: 16.684                              MG/Yr

+              Real Losses: 15.713                              MG/Yr

=            Water Losses: 32.397                              MG/Yr

Unavoidable Annual Real Losses (UARL): See limits in definition MG/Yr

Annual cost of Apparent Losses: $44,380

Annual cost of Real Losses: $11,745 Valued at Variable Production Cost

Performance Indicators:

Non-revenue water as percent by volume of Water Supplied: 20.1%

Non-revenue water as percent by cost of operating system: 13.4%  Real Losses valued at Variable Production Cost

Apparent Losses per service connection per day: 47.12 gallons/connection/day

Real Losses per service connection per day: N/A gallons/connection/day

Real Losses per length of main per day*: 919.66 gallons/mile/day

Real Losses per service connection per day per psi pressure: N/A gallons/connection/day/psi

From Above, Real Losses = Current Annual Real Losses (CARL): 15.71 million gallons/year

* 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: 43 out of 100 ***

Infrastructure Leakage Index (ILI) [CARL/UARL]:

2016 1/2016 - 12/2016

Return to Reporting Worksheet to change this assumpiton

?

?

American Water Works Association.

WAS v5.0

Financial:

Operational Efficiency:

AWWA Free Water Audit Software v5.0 Performance Indicators      1



General Comment:

Audit Item Comment

Volume from own sources: Water well data was available from community records. 

Vol. from own sources: Master meter 

error adjustment:

The meter has not been calibrated in a long time and is unable to be calibrated without taking the production line out of service, which would severely hamper 

the water delivery to the community.  However, the amount of water pumped less the amount sold on the transmission line was compared to the amount of water 

entering the west tank for a two month period in 2016.  In both months, the production meters calculated to have a 1% or less under registration.  A figure of 1% 

under registration was used for this analysis.

Water imported: No water was imported

Water imported: master meter error 

adjustment:
N/A

Water exported: Water metered and delivered to water associations and COE outside the city limits was included here.  

Water exported: master meter error 

adjustment:

The meters have not been calibrated in a long time and are unable to be calibrated without taking the 4" and 6" lines out of service, which would severely 

hamper the water delivery to the residents in the associations.  A figure of 1% under registration was estimated for this analysis.

Billed metered:

Billed unmetered:  

Unbilled metered:
This water was provided to the School System as part of an old contract with the City of Santa Rosa that requires the City to provide water to the Middle School 

and its football field for no charge.

Unbilled unmetered:

Unauthorized consumption:

Use this worksheet to add comments or notes to explain how an input value was calculated, or to document the sources of the information used.

 AWWA Free Water Audit Software:

 User Comments

WAS v5.0

WAS v5.0

American Water Works Association.
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Audit Item Comment

Customer metering inaccuracies: meter inacuracy is unknown - default value used.

Systematic data handling errors: Default percentage value selected for data handling errors.

Length of mains:
Waterlines were inventoried in a CADD program and the total was calculated from the software. Fire hydrants were also inventoried and an average length of 

lateral line to each fire hydrant was multiplied by the number of fire hydrants. These two numbers gave the total main length.

Number of active AND inactive 

service connections:

Average length of customer service 

line:
Meters are typically located at property lines in the back of sidewalk area.

Average operating pressure: Calculated from water model in 2016 PER.

Total annual cost of operating water 

system:

Data was taken from the Santa Rosa end of Fiscal Year of 2016 actual expenses and income Budget Report. Any associated expenditures for water was 

included in annual cost.

Customer retail unit cost (applied to 

Apparent Losses):

Documentation was available for the amounts billed to customers for water service and the amount of water that was supplied to the residents. The dollar 

amount is the sum billed towards customers divided by the total amount of water that was provided to the billed customers in 2016.

Variable production cost (applied to 

Real Losses):

Documentation was available for the pumping electrical expenditures for the year 2016 and this value was divided by the total amount of water that was pumped 

in 2016 for the variable production cost.

AWWA Free Water Audit Software v5.0 Comments     2



Water Audit Report for:

Reporting Year: 2016 1/2016 - 12/2016

Data Validity Score: 43

Water Exported

14.677

Billed Metered Consumption (water exported 

is removed)
Revenue Water

155.481

Own Sources
Authorized 

Consumption
155.481 Billed Unmetered Consumption 155.481

0.000

162.278 Unbilled Metered Consumption

4.364

209.353 6.797 Unbilled Unmetered Consumption

2.433

Water Supplied Unauthorized Consumption 39.195

Apparent Losses 0.487

194.676 16.684 Customer Metering Inaccuracies

15.809

Systematic Data Handling Errors

Water Losses 0.389

Water Imported 32.397
Leakage on Transmission and/or Distribution 

Mains

Real Losses Not broken down

0.000 15.713
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

City of Santa Rosa  (NM3515010)

WAS v5.0

American Water Works Association.
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Water Audit Report for:

Reporting Year: 2016 Show me the VOLUME of Non-Revenue Water

Data Validity Score: 43 Show me the COST of Non-Revenue Water

 AWWA Free Water Audit Software:

 Dashboard

1/2016 - 12/2016

City of Santa Rosa  (NM3515010)
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Total Cost of NRW =$61,206

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.

Water Exported

Authorized Consumption

Water Losses

0%

10%

20%
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Water Exported

Water Imported

Volume From Own Sources

Water Exported

Billed Auth. Cons.

Unbilled Auth. Cons.

Apparent Losses

Real Losses

Water Exported

Revenue Water

Non Revenue Water

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
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Grading >>> n/a 1 2 3 4 5 6 7 8 9 10

Volume from own sources:

Select this grading only if 

the water utility 

purchases/imports all of 

its water resources (i.e. 

has no sources of its 

own)

Less than 25% of water production 

sources are metered, remaining 

sources are estimated.  No regular 

meter accuracy testing or electronic 

calibration conducted.

25% - 50% of treated water 

production sources are metered; 

other sources estimated.  No regular 

meter accuracy testing or electronic 

calibration conducted. 

Conditions between 

2 and 4

50% - 75% of treated water 

production sources are metered, 

other sources estimated.  

Occasional meter accuracy testing 

or electronic calibration conducted.

Conditions between 

4 and 6

At least 75% of treated water 

production sources are metered, or at 

least 90% of the source flow is derived 

from metered sources.  Meter 

accuracy testing and/or electronic 

calibration of related instrumentation is 

conducted annually.  Less than 25% 

of tested meters are found outside of 

+/- 6% accuracy.  

Conditions between 

6 and 8

100% of treated water production 

sources are metered, meter accuracy 

testing and electronic calibration of 

related instrumentation is conducted 

annually, less than 10% of meters are 

found outside of +/- 6% accuracy

Conditions between 

8 and 10

100% of treated water production 

sources are metered, meter accuracy 

testing and electronic calibration of 

related instrumentation is conducted 

semi-annually, with less than 10% 

found outside of +/- 3% accuracy. 

Procedures are reviewed by a third 

party knowledgeable in the M36 

methodology.    

Improvements to attain higher 

data grading for "Volume from 

own Sources" component:

to qualify for 2:

Organize and launch efforts to 

collect data for determining volume 

from own sources

to maintain 10:

Standardize meter accuracy test 

frequency to semi-annual, or more 

frequent, for all meters.  Repair or 

replace meters outside of +/- 3% 

accuracy.  Continually investigate/pilot 

improving metering technology.

Volume from own sources 

master meter and supply error 

adjustment:

Select n/a only if the 

water utility fails to have 

meters on its sources of 

supply 

Inventory information on meters 

and paper records of measured 

volumes exist but are incomplete 

and/or in a very crude condition; 

data error cannot be determined 

No automatic datalogging of 

production volumes; daily readings 

are scribed on paper records 

without any accountability controls.  

Flows are not balanced across the 

water distribution system: 

tank/storage elevation changes are 

not employed in calculating the 

"Volume from own sources" 

component and archived flow data 

is adjusted only when grossly 

evident data error occurs.

Conditions between 

2 and 4

Production meter data is logged 

automatically in electronic format 

and reviewed at least on a monthly 

basis with necessary corrections 

implemented.  "Volume from own 

sources" tabulations include 

estimate of daily changes in 

tanks/storage facilities.  Meter data is 

adjusted when gross data errors 

occur, or occasional meter testing 

deems this necessary.

Conditions between 

4 and 6

Hourly production meter data logged 

automatically & reviewed on at least a 

weekly basis.  Data is adjusted to 

correct gross error when 

meter/instrumentation equipment 

malfunction is detected; and/or error is 

confirmed by meter accuracy testing.  

Tank/storage facility elevation 

changes are automatically used in 

calculating a balanced "Volume from 

own sources" component, and data 

gaps in the archived data are 

corrected on at least a weekly basis.  

Conditions between 

6 and 8

Continuous production meter data is 

logged automatically & reviewed each 

business day.  Data is adjusted to 

correct gross error from detected 

meter/instrumentation equipment 

malfunction and/or results of meter 

accuracy testing.  Tank/storage facility 

elevation changes are automatically 

used in "Volume from own sources" 

tabulations and data gaps in the 

archived data are corrected on a daily 

basis.

Conditions between 

8 and 10

Computerized system (SCADA or 

similar) automatically balances flows 

from all sources and storages; results 

are reviewed each business day.  Tight 

accountability controls ensure that all 

data gaps that occur in the archived 

flow data are quickly detected and 

corrected. Regular calibrations 

between SCADA and sources meters 

ensures minimal data transfer error.  

Improvements to attain higher 

data grading for "Master meter 

and supply error adjustment" 

component:

to qualify for 2:

Develop a plan to restructure 

recordkeeping system to capture all 

flow data; set a procedure to review 

flow data on a daily  basis to detect 

input errors.  Obtain more reliable 

information about existing meters 

by conducting field inspections of 

meters and related instrumentation, 

and obtaining manufacturer 

literature. 

to maintain 10:

Monitor meter innovations for 

development of more accurate and less 

expensive flowmeters.  Continue to 

replace or repair meters as they 

perform outside of desired accuracy 

limits.  Stay abreast of new and more 

accurate water level instruments to 

better record tank/storage levels and 

archive the variations in storage 

volume.  Keep current with SCADA 

and data management systems to 

ensure that archived data is well-

managed and error free.

Water Imported:

Select n/a if the water 

utility's supply is 

exclusively from its own 

water resources (no bulk 

purchased/ imported 

water)

Less than 25% of imported water 

sources are metered, remaining 

sources are estimated.  No regular 

meter accuracy testing.

25% - 50% of imported water 

sources are metered; other sources 

estimated.  No regular meter 

accuracy testing. 

Conditions between 

2 and 4

50% - 75% of imported water 

sources are metered, other sources 

estimated.  Occasional meter 

accuracy testing conducted.

Conditions between 

4 and 6

At least 75% of imported water 

sources are metered, meter accuracy 

testing and/or electronic calibration of 

related instrumentation is conducted 

annually for all meter installations.  

Less than 25% of tested meters are 

found outside of +/- 6% accuracy.  

Conditions between 

6 and 8

100% of imported water sources are 

metered, meter accuracy testing and 

electronic calibration of related 

instrumentation is conducted 

annually, less than 10% of meters are 

found outside of +/- 6% accuracy

Conditions between 

8 and 10

100% of imported water sources are 

metered, meter accuracy testing and 

electronic calibration of related 

instrumentation is conducted semi-

annually for all meter installations, with 

less than 10% of accuracy tests found 

outside of +/- 3% accuracy.     

Improvements to attain higher 

data grading for "Water 

Imported Volume" component:

(Note: usually the water 

supplier selling the water - 

"the Exporter" -  to the utility 

being audited is responsible 

to maintain the metering 

installation measuring the 

imported volume.  The utility 

should coordinate carefully 

with the Exporter to ensure 

that adequate meter upkeep 

takes place and an accurate 

measure of the Water 

Imported volume is 

quantified. ) 

to qualify for 2:

Review bulk water purchase 

agreements with partner suppliers; 

confirm requirements for use and 

maintenance of accurate metering.  

Identify needs for new or 

replacement meters with goal to 

meter all imported water sources. 

to maintain 10:

Standardize meter accuracy test 

frequency to semi-annual, or more 

frequent, for all meters.  Continue to 

conduct calibration of related 

instrumentation on a semi-annual 

basis.  Repair or replace meters 

outside of +/- 3% accuracy.  

Continually investigate/pilot improving 

metering technology.

to qualify for 10:

Conduct meter accuracy testing for all meters on a semi-

annual basis, along with calibration of all related 

instrumentation.  Repair or replace meters outside of +/- 3% 

accuracy.  Investigate new meter technology; pilot one or 

more replacements with innovative meters in attempt to 

improve meter accuracy. 

to qualify for 10:

Link all production and tank/storage facility elevation change 

data to a Supervisory Control & Data Acquisition (SCADA) 

System, or similar computerized monitoring/control system, 

and establish automatic flow balancing algorithm and regularly 

calibrate between SCADA and source meters.  Data is 

reviewed and corrected each business day.

to qualify for 8:

Complete project to install new, or replace defective, meters 

on all imported water interconnections.  Maintain annual 

meter accuracy testing for all imported water meters and 

conduct calibration of related instrumentation at least 

annually.  Repair or replace meters outside of +/- 6% 

accuracy.

        AWWA Free Water Audit Software: Grading Matrix

 The grading assigned to each audit component and the corresponding recommended improvements and actions are highlighted in yellow. Audit accuracy is likely to be improved by prioritizing those items shown in red

to qualify for 6:

Refine computerized data collection and archive to include 

hourly production meter data that is reviewed at least on a 

weekly basis to detect specific data anomalies and gaps.  

Use daily net storage change to balance flows in calculating 

"Water Supplied" volume.   Necessary corrections to data 

errors are implemented on a weekly basis. 

to qualify for 8:

Ensure that all flow data is collected and archived on at 

least an hourly basis.  All data is reviewed and detected 

errors corrected each business day.  Tank/storage levels 

variations are employed in calculating balanced "Water 

Supplied" component.  Adjust production meter data for 

gross error and inaccuracy confirmed by testing. 

to qualify for 10:

Maintain annual meter accuracy testing and calibration of 

related instrumentation for all meter installations.  Repair or 

replace meters outside of +/- 3% accuracy.  Investigate new 

meter technology; pilot one or more replacements with 

innovative meters in attempt to further improve meter 

accuracy. 

WATER SUPPLIED

to qualify for 4:

Locate all water production sources on maps and in the 

field, launch meter accuracy testing for existing meters, 

begin to install meters on unmetered water production 

sources and replace any obsolete/defective meters.

to qualify for 6:

Formalize annual meter accuracy testing for all source 

meters; specify the frequency of testing.  Complete 

installation of meters on unmetered water production 

sources and complete replacement of all obsolete/defective 

meters.

to qualify for 8:

Conduct annual meter accuracy testing and calibration of 

related instrumentation on all meter installations on a 

regular basis.  Complete project to install new, or replace 

defective existing, meters so that entire production meter 

population is metered.  Repair or replace meters outside of 

+/- 6% accuracy. 

To qualify for 4:

Locate all imported water sources on maps and in the 

field, launch meter accuracy testing for existing meters, 

begin to install meters on unmetered imported water 

interconnections and replace obsolete/defective meters. 

to qualify for 6:

Formalize annual meter accuracy testing for all imported 

water meters, planning for both regular meter accuracy 

testing and calibration of the related instrumentation.  

Continue installation of meters on unmetered imported 

water interconnections and replacement of 

obsolete/defective meters.

to qualify for 4:

Install automatic datalogging equipment on production 

meters.  Complete installation of level instrumentation at 

all tanks/storage facilities and include tank level data in 

automatic calculation routine in a computerized system.  

Construct a computerized listing or spreadsheet to 

archive input volumes, tank/storage volume changes and 

import/export flows in order to determine the composite 

"Water Supplied" volume for the distribution system.  Set 

a procedure to review this data on a monthly basis to 

detect gross anomalies and data gaps.     

WAS 5.0

American Water Works Association.  Copyright © 2014, All Rights Reserved.
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Grading >>> n/a 1 2 3 4 5 6 7 8 9 10

WATER SUPPLIED

Water imported master meter 

and supply error adjustment:

Select n/a if the Imported 

water supply is 

unmetered, with Imported 

water quantities estimated 

on the billing invoices sent 

by the Exporter to the 

purchasing Utility. 

Inventory information on imported 

meters and paper records of 

measured volumes exist but are 

incomplete and/or in a very crude 

condition; data error cannot be 

determined   Written agreement(s) 

with water Exporter(s) are missing 

or written in vague language 

concerning meter management and 

testing. 

No automatic datalogging of 

imported supply volumes; daily 

readings are scribed on paper 

records without any accountability 

controls to confirm data accuracy 

and the absence of errors and data 

gaps in recorded volumes.  Written 

agreement requires meter accuracy 

testing but is vague on the details of 

how and who conducts the testing.

Conditions between 

2 and 4

Imported supply metered flow data is 

logged automatically in electronic 

format and reviewed at least on a 

monthly basis by the Exporter with 

necessary corrections implemented.  

Meter data is adjusted by the 

Exporter when gross data errors are 

detected.  A coherent data trail exists 

for this process to protect both the 

selling and the purchasing Utility.  

Written agreement exists and clearly 

states requirements and roles for 

meter accuracy testing and data 

management. 

Conditions between 

4 and 6

Hourly Imported supply metered data 

is logged automatically & reviewed on 

at least a weekly basis by the 

Exporter.  Data is adjusted to correct 

gross error when 

meter/instrumentation equipment 

malfunction is detected; and to correct 

for error confirmed by meter accuracy 

testing.  Any data gaps in the archived 

data are detected and corrected 

during the weekly review.  A coherent 

data trail exists for this process to 

protect both the selling and the 

purchasing Utility.    

Conditions between 

6 and 8

Continuous Imported supply metered 

flow data is logged automatically & 

reviewed each business day by the 

Importer.  Data is adjusted to correct 

gross error from detected 

meter/instrumentation equipment 

malfunction and/or results of meter 

accuracy testing.  Any data 

errors/gaps are detected and 

corrected on a daily basis.  A data trail 

exists for the process to protect both 

the selling and the purchasing Utility.

Conditions between 

8 and 10

Computerized system (SCADA or 

similar) automatically records data 

which is reviewed each business day 

by the Exporter.  Tight accountability 

controls ensure that all error/data gaps 

that occur in the archived flow data are 

quickly detected and corrected.  A 

reliable data trail exists and contract 

provisions for meter testing and data 

management are reviewed by the 

selling and purchasing Utility at least 

once every five years.  

Improvements to attain higher 

data grading for "Water 

imported master meter and 

supply error adjustment" 

component:

to qualify for 2:

Develop a plan to restructure 

recordkeeping system to capture all 

flow data; set a procedure to review 

flow data on a daily  basis to detect 

input errors.  Obtain more reliable 

information about existing meters 

by conducting field inspections of 

meters and related instrumentation, 

and obtaining manufacturer 

literature.  Review the written 

agreement between the selling and 

purchasing Utility.

to maintain 10:

Monitor meter innovations for 

development of more accurate and less 

expensive flowmeters; work with the 

Exporter to help identify meter 

replacement needs.  Keep 

communication lines with Exporters 

open and maintain productive relations.  

Keep the written agreement current 

with clear and explicit language that 

meets the ongoing needs of all parties. 

Water Exported:

Select n/a if the water 

utility sells no bulk water 

to neighboring water 

utilities (no exported water 

sales)

Less than 25% of exported water 

sources are metered, remaining 

sources are estimated.  No regular 

meter accuracy testing.

25% - 50% of exported water 

sources are metered; other sources 

estimated.  No regular meter 

accuracy testing. 

Conditions between 

2 and 4

50% - 75% of exported water 

sources are metered, other sources 

estimated.  Occasional meter 

accuracy testing conducted.

Conditions between 

4 and 6

At least 75% of exported water 

sources are metered, meter accuracy 

testing and/or electronic calibration 

conducted annually.  Less than 25% 

of tested meters are found outside of 

+/- 6% accuracy.  

Conditions between 

6 and 8

100% of exported water sources are 

metered, meter accuracy testing and 

electronic calibration of related 

instrumentation is conducted 

annually, less than 10% of meters are 

found outside of +/- 6% accuracy

Conditions between 

8 and 10

100% of exported water sources are 

metered, meter accuracy testing and 

electronic calibration of related 

instrumentation is conducted semi-

annually for all meter installations, with 

less than 10% of accuracy tests found 

outside of +/- 3% accuracy.     

Improvements to attain higher 

data grading for "Water 

Exported Volume" component:

(Note: usually, if the water 

utility being audited sells 

(Exports) water to a 

neighboring purchasing 

Utility, it is the responsibility of 

the utility exporting the water 

to maintain the metering 

installation measuring the 

Exported volume.  The utility 

exporting the water should 

ensure that adequate meter 

upkeep takes place and an 

accurate measure of the 

Water Exported volume is 

quantified. ) 

to qualify for 2:

Review bulk water sales 

agreements with purchasing 

utilities; confirm requirements for 

use & upkeep of accurate metering.  

Identify needs to install new, or 

replace defective meters as 

needed. 

to maintain 10:

Standardize meter accuracy test 

frequency to semi-annual, or more 

frequent, for all meters.  Repair or 

replace meters outside of +/- 3% 

accuracy.  Continually investigate/pilot 

improving metering technology.

Water exported master meter 

and supply error adjustment:

Select n/a only if the 

water utility fails to have 

meters on its exported 

supply interconnections. 

Inventory information on exported 

meters and paper records of 

measured volumes exist but are 

incomplete and/or in a very crude 

condition; data error cannot be 

determined   Written agreement(s) 

with the utility purchasing the water 

are missing or written in vague 

language concerning meter 

management and testing. 

No automatic datalogging of 

exported supply volumes; daily 

readings are scribed on paper 

records without any accountability 

controls to confirm data accuracy 

and the absence of errors and data 

gaps in recorded volumes.  Written 

agreement requires meter accuracy 

testing but is vague on the details of 

how and who conducts the testing.

Conditions between 

2 and 4

Exported metered flow data is 

logged automatically in electronic 

format and reviewed at least on a 

monthly basis, with necessary 

corrections implemented.  Meter 

data is adjusted by the utility selling 

(exporting) the water when gross 

data errors are detected.  A coherent 

data trail exists for this process to 

protect both the utility exporting the 

water and the purchasing Utility.  

Written agreement exists and clearly 

states requirements and roles for 

meter accuracy testing and data 

management. 

Conditions between 

4 and 6

Hourly exported supply metered data 

is logged automatically & reviewed on 

at least a weekly basis by the utility 

selling the water.  Data is adjusted to 

correct gross error when 

meter/instrumentation equipment 

malfunction is detected; and to correct 

for error found by meter accuracy 

testing.  Any data gaps in the archived 

data are detected and corrected 

during the weekly review.  A coherent 

data trail exists for this process to 

protect both the selling (exporting) 

utility and the purchasing Utility.    

Conditions between 

6 and 8

Continuous exported supply metered 

flow data is logged automatically & 

reviewed each business day by the 

utility selling (exporting) the water.  

Data is adjusted to correct gross error 

from detected meter/instrumentation 

equipment malfunction and any error 

confirmed by meter accuracy testing.  

Any data errors/gaps are detected 

and corrected on a daily basis.  A 

data trail exists for the process to 

protect both the selling (exporting) 

Utility and the purchasing Utility.

Conditions between 

8 and 10

Computerized system (SCADA or 

similar) automatically records data 

which is reviewed each business day 

by the utility selling (exporting) the 

water.  Tight accountability controls 

ensure that all error/data gaps that 

occur in the archived flow data are 

quickly detected and corrected.  A 

reliable data trail exists and contract 

provisions for meter testing and data 

management are reviewed by the 

selling Utility and purchasing Utility at 

least once every five years.  

to qualify for 10:

Conduct accountability checks to confirm that all Imported 

supply metered data is reviewed and corrected each business 

day by the Exporter.  Results of all meter accuracy tests and 

data corrections should be available for sharing between the 

Exporter and the purchasing Utility.  Establish a schedule for a 

regular review and updating of the contractual language in the 

written agreement between the selling and the purchasing 

Utility; at least every five years. 

To qualify for 4:

Locate all exported water sources on maps and in field, 

launch meter accuracy testing for existing meters, begin 

to install meters on unmetered exported water 

interconnections and replace obsolete/defective meters 

to qualify for 4:

Install automatic datalogging equipment on Imported 

supply meters.  Set a procedure to review this data on a 

monthly basis to detect gross anomalies and data gaps.  

Launch discussions with the Exporters to jointly review 

terms of the written agreements regarding meter accuracy 

testing and data management; revise the terms as 

necessary.      

to qualify for 6:

Refine computerized data collection and archive to include 

hourly Imported supply metered flow data that is reviewed at 

least on a weekly basis to detect specific data anomalies 

and gaps.  Make necessary corrections to errors/data errors 

on a weekly basis. 

to qualify for 6:

Formalize annual meter accuracy testing for all exported 

water meters.  Continue installation of meters on unmetered 

exported water interconnections and replacement of 

obsolete/defective meters.

to qualify for 8:

Complete project to install new, or replace defective, meters 

on all exported water interconnections.  Maintain annual 

meter accuracy testing for all exported water meters.  

Repair or replace meters outside of +/- 6% accuracy.

to qualify for 10:

Maintain annual meter accuracy testing for all meters.  Repair 

or replace meters outside of +/- 3% accuracy.  Investigate 

new meter technology; pilot one or more replacements with 

innovative meters in attempt to improve meter accuracy. 

to qualify for 8:

Ensure that all Imported supply metered flow data is 

collected and archived on at least an hourly basis.  All data 

is reviewed and errors/data gaps are corrected each 

business day.   
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WATER SUPPLIED

Improvements to attain higher 

data grading for "Water 

exported master meter and 

supply error adjustment" 

component:

to qualify for 2:

Develop a plan to restructure 

recordkeeping system to capture all 

flow data; set a procedure to review 

flow data on a daily  basis to detect 

input errors.  Obtain more reliable 

information about existing meters 

by conducting field inspections of 

meters and related instrumentation, 

and obtaining manufacturer 

literature.  Review the written 

agreement between the utility 

selling (exporting) the water and the 

purchasing Utility.

to maintain 10:

Monitor meter innovations for 

development of more accurate and less 

expensive flowmeters; work with the 

purchasing utilities to help identify 

meter replacement needs.  Keep 

communication lines with the 

purchasing utilities open and maintain 

productive relations.  Keep the written 

agreement current with clear and 

explicit language that meets the 

ongoing needs of all parties. 

Billed metered:

n/a (not applicable). 

Select n/a only if the 

entire customer 

population is not metered 

and is billed for water 

service on a flat or fixed 

rate basis. In such a case 

the volume entered must 

be zero.

Less than 50% of customers with 

volume-based billings from meter 

readings; flat or fixed rate billing 

exists for the majority of the 

customer population

At least 50% of customers with 

volume-based billing from meter 

reads; flat rate billing for others.  

Manual meter reading is conducted, 

with less than 50% meter read 

success rate, remaining accounts' 

consumption is estimated.  Limited 

meter records, no regular meter 

testing or replacement.  Billing data 

maintained on paper records, with 

no auditing.

Conditions between 

2 and 4

At least 75% of customers with 

volume-based, billing from meter 

reads; flat or fixed rate billing for 

remaining accounts.  Manual meter 

reading is conducted with at least 

50% meter read success rate; 

consumption for accounts with failed 

reads is estimated.  Purchase 

records verify age of customer 

meters; only very limited meter 

accuracy testing is conducted.  

Customer meters are replaced only 

upon complete failure.  

Computerized billing records exist, 

but only sporadic internal auditing 

conducted.

Conditions between 

4 and 6

At least 90% of customers with 

volume-based billing from meter 

reads; consumption for remaining 

accounts is estimated.  Manual 

customer meter reading gives at least 

80% customer meter reading success 

rate; consumption for accounts with 

failed reads is estimated.  Good 

customer meter records exist, but only 

limited meter accuracy testing is 

conducted.  Regular replacement is 

conducted for the oldest meters.  

Computerized billing records exist with 

annual auditing of summary statistics 

conducted by utility personnel.

Conditions between 

6 and 8

At least 97% of customers exist with 

volume-based billing from meter 

reads.  At least 90% customer meter 

reading success rate; or at least 80% 

read success rate with planning and 

budgeting for trials of Automatic 

Meter Reading (AMR) or Advanced 

Metering Infrastructure (AMI) in one 

or more pilot areas.  Good customer 

meter records. Regular meter 

accuracy testing guides replacement 

of statistically significant number of 

meters each year.  Routine auditing of 

computerized billing records for global 

and detailed statistics occurs annually 

by utility personnel, and is verified by 

third party at least once every five 

years.

Conditions between 

8 and 10

At least 99% of customers exist with 

volume-based billing from meter reads.  

At least 95% customer meter reading 

success rate; or minimum 80% meter 

reading success rate, with Automatic 

Meter Reading (AMR) or Advanced 

Metering Infrastructure (AMI) trials 

underway.  Statistically significant 

customer meter testing and 

replacement program in place on a 

continuous basis.  Computerized billing 

with routine, detailed auditing, including 

field investigation of representative 

sample of accounts undertaken 

annually by utility personnel.  Audit is 

conducted by third party auditors at 

least once every three years.

Improvements to attain higher 

data grading for "Billed 

Metered Consumption" 

component:

If n/a is selected because 

the customer meter 

population is unmetered, 

consider establishing a 

new policy to meter the 

customer population and 

employ water rates based 

upon metered volumes. 

to qualify for 2:

Conduct investigations or trials of 

customer meters to select 

appropriate meter models.  Budget 

funding for meter installations.  

Investigate volume based water rate 

structures.

to maintain 10:

Continue annual internal billing data 

auditing, and third party auditing at 

least every three years.  Continue 

customer meter accuracy testing to 

ensure that accurate customer meter 

readings are obtained and entered as 

the basis for volume based billing.  Stay 

abreast of improvements in Automatic 

Meter Reading (AMR) and Advanced 

Metering Infrastructure (AMI) and 

information management.  Plan and 

budget for justified upgrades in 

metering, meter reading and billing data 

management to maintain very high 

accuracy in customer metering and 

billing.

Billed unmetered:

Select n/a if it is the policy 

of the water utility to meter 

all customer connections 

and it has been confirmed 

by detailed auditing that 

all customers do indeed 

have a water meter; i.e. 

no intentionally 

unmetered accounts exist

Water utility policy does not require 

customer metering; flat or fixed fee 

billing is employed.  No data is 

collected on customer 

consumption.  The only estimates 

of customer population 

consumption available are derived 

from data estimation methods using 

average fixture count multiplied by 

number of connections, or similar 

approach.

Water utility policy does not require 

customer metering; flat or fixed fee 

billing is employed.  Some metered 

accounts exist in parts of the system 

(pilot areas or District Metered 

Areas) with consumption read 

periodically or recorded on portable 

dataloggers over one, three, or 

seven day periods.  Data from these 

sample meters are used to infer 

consumption for the total customer 

population.  Site specific estimation 

methods are used for unusual 

buildings/water uses.  

Conditions between 

2 and 4

Water utility policy does require 

metering and volume based billing in 

general.  However, a liberal amount 

of exemptions and a lack of clearly 

written and communicated 

procedures result in up to 20% of 

billed accounts believed to be 

unmetered by exemption; or the 

water utility is in transition to 

becoming fully metered, and a large 

number of customers remain 

unmetered.  A rough estimate of  the 

annual consumption for all 

unmetered accounts is included in 

the annual water audit, with no 

inspection of individual unmetered 

accounts.

Conditions between 

4 and 6

Water utility policy does require 

metering and volume based billing but 

established exemptions exist for a 

portion of accounts such as municipal 

buildings.  As many as 15% of billed 

accounts are unmetered due to this 

exemption or meter installation 

difficulties.  Only a group estimate of 

annual consumption for all unmetered 

accounts is included in the annual 

water audit, with no inspection of 

individual unmetered accounts.

Conditions between 

6 and 8

Water utility policy does require 

metering and volume based billing for 

all customer accounts.  However, less 

than 5% of billed accounts remain 

unmetered because meter  

installation is hindered by unusual 

circumstances.  The goal is to 

minimize the number of unmetered 

accounts.  Reliable estimates of 

consumption are obtained for these 

unmetered accounts via site specific 

estimation methods.

Conditions between 

8 and 10

Water utility policy does require 

metering and volume based billing for 

all customer accounts.  Less than 2% 

of billed accounts are unmetered and 

exist because meter installation is 

hindered by unusual circumstances.  

The goal exists to minimize the number 

of unmetered accounts to the extent 

that is economical.  Reliable estimates 

of consumption are obtained at these 

accounts via site specific estimation 

methods.

AUTHORIZED CONSUMPTION

to qualify for 4:

Purchase and install meters on unmetered accounts.  

Implement policies to improve meter reading success.  

Catalog meter information during meter read visits to 

identify age/model of existing meters.  Test a minimal 

number of meters for accuracy.  Install computerized 

billing system. 

to qualify for 6:

Purchase and install meters on unmetered accounts.  

Eliminate flat fee billing and establish appropriate water rate 

structure based upon measured consumption.  Continue to 

achieve verifiable success in removing manual meter 

reading barriers. Expand meter accuracy testing.  Launch 

regular meter replacement program.  Launch a program of 

annual auditing of global billing statistics by utility personnel. 

to qualify for 10:

Purchase and install meters on unmetered accounts.  Launch 

Automatic Meter Reading (AMR) or Advanced Metering 

Infrastructure (AMI) system trials if manual meter reading 

success rate of at least 99% is not achieved within a five-year 

program.  Continue meter accuracy testing program.  

Conduct planning and budgeting for large scale meter 

replacement based upon meter life cycle analysis using 

cumulative flow target.  Continue annual detailed billing data 

auditing by utility personnel and conduct third party auditing at 

least once every three years.   

to qualify for 10:

Conduct accountability checks to confirm that all exported 

metered flow data is reviewed and corrected each business 

day by the utility selling the water.  Results of all meter 

accuracy tests and data corrections should be available for 

sharing between the utility and the purchasing Utility.  

Establish a schedule for a regular review and updating of the 

contractual language in the written agreements with the 

purchasing utilities; at least every five years. 

to qualify for 6:

Refine computerized data collection and archive to include 

hourly exported supply metered flow data that is reviewed at 

least on a weekly basis to detect specific data anomalies 

and gaps.  Make necessary corrections to errors/data errors 

on a weekly basis. 

to qualify for 8:

Ensure that all exported metered flow data is collected and 

archived on at least an hourly basis.  All data is reviewed 

and errors/data gaps are corrected each business day.   

to qualify for 8:

Purchase and install meters on unmetered accounts.  If 

customer meter reading success rate is less than 97%, 

assess cost-effectiveness of Automatic Meter Reading 

(AMR) or Advanced Metering Infrastructure (AMI) system 

for portion or entire system; or otherwise achieve ongoing 

improvements in manual meter reading success rate to 

97% or higher.  Refine meter accuracy testing program.  

Set meter replacement goals based upon accuracy test 

results.  Implement annual auditing of detailed billing 

records by utility personnel and implement third party 

auditing at least once every five years. 

to qualify for 4:

Install automatic datalogging equipment on exported 

supply meters.  Set a procedure to review this data on a 

monthly basis to detect gross anomalies and data gaps.  

Launch discussions with the purchasing utilities to jointly 

review terms of the written agreements regarding meter 

accuracy testing and data management; revise the terms 

as necessary.      
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WATER SUPPLIED

Improvements to attain higher 

data grading for "Billed 

Unmetered Consumption" 

component:

to qualify for 2: 

Conduct research and evaluate 

cost/benefit of a new water utility 

policy to require metering of the 

customer population; thereby 

greatly reducing or eliminating 

unmetered accounts.  Conduct pilot 

metering project by installing water 

meters in small sample of customer 

accounts and periodically reading 

the meters or datalogging the water 

consumption over one, three, or 

seven day periods.

to maintain 10: 

Continue to refine estimation methods 

for unmetered consumption and 

explore means to establish metering, 

for as many billed remaining unmetered 

accounts as is economically feasible.

Unbilled metered:

select n/a if all billing-

exempt consumption is 

unmetered.  

Billing practices exempt certain 

accounts, such as municipal 

buildings, but written policies do not 

exist; and a reliable count of 

unbilled metered accounts is 

unavailable.  Meter upkeep and 

meter reading on these accounts is 

rare and not considered a priority.  

Due to poor recordkeeping and 

lack of auditing, water consumption 

for all such accounts is purely 

guesstimated.       

Billing practices exempt certain 

accounts, such as municipal 

buildings, but only scattered, dated 

written directives exist to justify this 

practice.  A reliable count of unbilled 

metered accounts is unavailable.  

Sporadic meter replacement and 

meter reading occurs on an as-

needed basis.  The total annual 

water consumption for all unbilled, 

metered accounts is estimated 

based upon approximating the 

number of accounts and assigning 

consumption from actively billed 

accounts of same meter size.        

Conditions between 

2 and 4

Dated written procedures permit 

billing exemption for specific 

accounts, such as municipal 

properties, but are unclear regarding 

certain other types of accounts.  

Meter reading is given low priority 

and is sporadic.   Consumption is 

quantified from meter readings 

where available.  The total number of 

unbilled, unmetered accounts must 

be estimated along with 

consumption volumes.          

Conditions between 

4 and 6

Written policies regarding billing 

exemptions exist but adherence in 

practice is questionable.  Metering and 

meter reading for municipal buildings 

is reliable but sporadic for other 

unbilled metered accounts.  Periodic 

auditing of such accounts is 

conducted.  Water consumption is 

quantified directly from meter readings 

where available, but the majority of the 

consumption is estimated.       

Conditions between 

6 and 8

Written policy identifies the types of 

accounts granted a billing exemption.  

Customer meter management and 

meter reading are considered 

secondary priorities, but meter 

reading is conducted at least annually 

to obtain consumption volumes for 

the annual water audit.  High level 

auditing of billing records ensures that 

a reliable census of such accounts 

exists.          

Conditions between 

8 and 10

Clearly written policy identifies the types 

of accounts given a billing exemption, 

with emphasis on keeping such 

accounts to a minimum.  Customer 

meter management and meter reading 

for these accounts is given proper 

priority and is reliably conducted.  

Regular auditing confirms this.  Total 

water consumption for these accounts 

is taken from reliable readings from 

accurate meters.         

Improvements to attain higher 

data grading for "Unbilled 

Metered Consumption" 

component:

to qualify for 2:

Reassess the water utility's policy 

allowing certain accounts to be 

granted a billing exemption.  Draft 

an outline of a new written policy for 

billing exemptions, with clear 

justification as to why any accounts 

should be exempt from billing, and 

with the intention to keep the 

number of such accounts to a 

minimum.   

to maintain 10:

Reassess the utility's philosophy in 

allowing any water uses to go 

"unbilled".  It is possible to meter and 

bill all accounts, even if the fee charged 

for water consumption is discounted or 

waived.  Metering and billing all 

accounts ensures that water 

consumption is tracked and water 

waste from plumbing leaks is detected 

and minimized.

Unbilled unmetered:

Extent of unbilled, unmetered 

consumption is unknown due to 

unclear policies and poor 

recordkeeping.  Total consumption 

is quantified based upon a purely 

subjective estimate.  

Clear extent of unbilled, unmetered 

consumption is unknown, but a 

number of events are randomly 

documented each year, confirming 

existence of such consumption, but 

without sufficient documentation to 

quantify an accurate estimate of the 

annual volume consumed.

Conditions between 

2 and 4

Extent of unbilled, unmetered 

consumption is partially known, and 

procedures exist to document 

certain events such as 

miscellaneous fire hydrant uses.  

Formulae is used to quantify the 

consumption from such events (time 

running multiplied by typical flowrate, 

multiplied by number of  events).  

Default value of 

1.25% of system 

input volume is 

employed

Coherent policies exist for some forms 

of unbilled, unmetered consumption 

but others await closer evaluation. 

Reasonable recordkeeping for the 

managed uses exists and allows for 

annual volumes to be quantified by 

inference, but unsupervised uses are 

guesstimated.

Conditions between 

6 and 8

Clear policies and good 

recordkeeping exist for some uses 

(ex: water used in periodic testing of 

unmetered fire connections), but 

other uses (ex: miscellaneous uses of 

fire hydrants) have limited oversight.  

Total consumption is a mix of well 

quantified use such as from formulae 

(time running multiplied by typical 

flow, multiplied by number of events) 

or temporary meters, and relatively 

subjective estimates of less regulated 

use.

Conditions between 

8 and 10

Clear policies exist to identify permitted 

use of water in unbilled, unmetered 

fashion, with the intention of minimizing 

this type of consumption.  Good 

records document each occurrence 

and consumption is quantified via 

formulae (time running multiplied by 

typical flow, multiplied by number of 

events) or use of temporary meters.

Improvements to attain higher 

data grading for "Unbilled 

Unmetered Consumption" 

component:

to qualify for 5:

Utilize the accepted default value of 

1.25% of the volume of water 

supplied as an expedient means to 

gain a reasonable quantification of 

this use.

to qualify for 2:

Establish a policy regarding what 

water uses should be allowed to 

remain as unbilled and unmetered.  

Consider tracking a small sample of 

one such use (ex: fire hydrant 

flushing).   

to qualify for 5:

Utilize accepted default value of 

1.25% of the volume of water 

supplied as an expedient means to 

gain a reasonable quantification of 

all such use.  This is particularly 

appropriate for water utilities who are 

in the early stages of the water 

auditing process, and should focus 

on other components since the 

volume of unbilled, unmetered 

consumption is usually a relatively 

small quantity component, and other 

larger-quantity components should 

take priority.

to qualify for 6 or 

greater:

Finalize policy and 

begin to conduct field 

checks to better 

establish and quantify 

such usage.  

Proceed if top-down 

audit exists and/or a 

great volume of such 

use is suspected.

to maintain 10:

Continue to refine policy and 

procedures with intention of reducing 

the number of allowable uses of water 

in unbilled and unmetered fashion.  

Any uses that can feasibly become 

billed and metered should be converted 

eventually.

to qualify for 4:

Review historic written directives and policy documents 

allowing certain accounts to be billing-exempt.  Draft an 

outline of a written policy for billing exemptions, identify 

criteria that grants an exemption, with a goal of keeping 

this number of accounts to a minimum.  Consider 

increasing the priority of reading meters on unbilled 

accounts at least annually.  

to qualify for 6:

Draft a new written policy regarding billing exemptions 

based upon consensus criteria allowing this occurrence.  

Assign resources to audit meter records and billing records 

to obtain census of unbilled metered accounts.  Gradually 

include a greater number of these metered accounts to the 

routes for regular meter reading.    

to qualify for 10:

Refine written procedures to ensure that all uses of unbilled, 

unmetered water are overseen by a structured permitting 

process managed by water utility personnel.  Reassess policy 

to determine if some of these uses have value in being 

converted to billed and/or metered status.

to qualify for 10:

Ensure that meter management (meter accuracy testing, 

meter replacement) and meter reading activities for unbilled 

accounts are accorded the same priority as billed accounts.  

Establish ongoing annual auditing process to ensure that 

water consumption is reliably collected and provided to the 

annual water audit process.

to qualify for 8:

Communicate billing exemption policy throughout the 

organization and implement procedures that ensure proper 

account management.  Conduct inspections of accounts 

confirmed in unbilled metered status and verify that 

accurate meters exist and are scheduled for routine meter 

readings.  Gradually increase the number of unbilled 

metered accounts that are included in regular meter 

reading routes. 

to qualify for 5:

Utilize accepted default value of 1.25% of the volume of 

water supplied as an expedient means to gain a 

reasonable quantification of this use.    

to qualify for 4:

Evaluate the documentation of events that have been 

observed.  Meet with user groups (ex: for fire hydrants - 

fire departments, contractors to ascertain their need 

and/or volume requirements for water from fire hydrants).  

APPARENT LOSSES

to qualify for 8:

Assess water utility policy and procedures for various 

unmetered usages.  For example, ensure that a policy 

exists and permits are issued for use of fire hydrants by 

persons outside of the utility.  Create written procedures for 

use and documentation of fire hydrants by water utility 

personnel.  Use same approach for other types of unbilled, 

unmetered water usage. 

to qualify for 8:

Push to install customer meters on a full scale basis.  

Refine metering policy and procedures to ensure that all 

accounts, including municipal properties, are designated for 

meters.  Plan special efforts to address "hard-to-access" 

accounts.  Implement procedures to obtain a reliable 

consumption estimate for the remaining few unmetered 

accounts awaiting meter installation.

to qualify for 10:

Continue customer meter installation throughout the service 

area, with a goal to minimize unmetered accounts.  Sustain 

the effort to investigate accounts with access difficulties, and 

devise means to install water meters or otherwise measure 

water consumption.

to qualify for 4: 

Implement a new water utility policy requiring customer 

metering.  Launch or expand pilot metering study to 

include several different meter types, which will provide 

data for economic assessment of full scale metering 

options.  Assess sites with access difficulties to devise 

means to obtain water consumption volumes.  Begin 

customer meter installation. 

to qualify for 6:

Refine policy and procedures to improve customer metering 

participation for all but solidly exempt accounts.  Assign staff 

resources to review billing records to identify errant 

unmetered properties.  Specify metering needs and funding 

requirements to install sufficient meters to significant reduce 

the number of unmetered accounts
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WATER SUPPLIED

Unauthorized consumption:

Extent of unauthorized 

consumption is unknown due to 

unclear policies and poor 

recordkeeping.  Total unauthorized 

consumption is guesstimated.  

Unauthorized consumption is a 

known occurrence, but its extent is a 

mystery.  There are no requirements 

to document observed events, but 

periodic field reports capture some 

of these occurrences.  Total 

unauthorized consumption is 

approximated from this limited data.  

conditions between 

2 and 4

Procedures exist to document some 

unauthorized consumption such as 

observed unauthorized fire hydrant 

openings.  Use formulae to quantify 

this consumption (time running 

multiplied typical flowrate, multiplied 

by number of  events).  

Default value of 

0.25% of volume of 

water supplied is 

employed

Coherent policies exist for some forms 

of unauthorized consumption (more 

than simply fire hydrant misuse) but 

others await closer evaluation. 

Reasonable surveillance and 

recordkeeping exist for occurrences 

that fall under the policy.  Volumes 

quantified by inference from these 

records. 

Conditions between 

6 and 8

Clear policies and good auditable 

recordkeeping exist for certain events 

(ex: tampering with water meters, 

illegal bypasses of customer meters); 

but other occurrences have limited 

oversight.  Total consumption is a 

combination of volumes from 

formulae (time x typical flow) and 

subjective estimates of unconfirmed 

consumption.

Conditions between 

8 and 10

Clear policies exist to identify all known 

unauthorized uses of water.  Staff and 

procedures exist to provide 

enforcement of policies and detect 

violations.  Each occurrence is 

recorded and quantified via formulae 

(estimated time running multiplied by 

typical flow) or similar methods.  All 

records and calculations should exist in 

a form that can be audited by a third 

party.

Improvements to attain higher 

data grading for "Unauthorized 

Consumption" component:

to qualify for 5:

Use accepted default of 0.25% of 

volume of water supplied.

to qualify for 2:

Review utility policy regarding what 

water uses are considered 

unauthorized, and consider 

tracking a small sample of one such 

occurrence (ex: unauthorized fire 

hydrant openings)

to qualify for 5:

Utilize accepted default value of 

0.25% of volume of water supplied 

as an expedient means to gain a 

reasonable quantification of all such 

use.  This is particularly appropriate 

for water utilities who are in the early 

stages of the water auditing process.

to qualify for 6 or 

greater:

Finalize policy 

updates to clearly 

identify the types of 

water consumption 

that are authorized 

from those usages 

that fall outside of this 

policy and are, 

therefore, 

unauthorized.  Begin 

to conduct regular 

field checks.  

Proceed if the top-

down audit already 

exists and/or a great 

volume of such use is 

suspected.

to maintain 10:

Continue to refine policy and 

procedures to eliminate any loopholes 

that allow or tacitly encourage 

unauthorized consumption.  Continue 

to be vigilant in detection, 

documentation and enforcement 

efforts.  

Customer metering 

inaccuracies:

select n/a only if the entire 

customer population is 

unmetered. In such a 

case the volume entered 

must be zero.

Customer meters exist, but with 

unorganized paper records on 

meters; no meter accuracy testing 

or meter replacement program for 

any size of retail meter.  Metering 

workflow is driven chaotically with 

no proactive management.  Loss 

volume due to aggregate meter 

inaccuracy is guesstimated.

Poor recordkeeping and meter 

oversight is recognized by water 

utility management who has allotted 

staff and funding resources to 

organize improved recordkeeping 

and start meter accuracy testing.  

Existing paper records gathered and 

organized to provide cursory 

disposition of meter population.  

Customer meters are tested for 

accuracy only upon customer 

request.

Conditions between 

2 and 4

Reliable recordkeeping exists; meter 

information is improving as meters 

are replaced.    Meter accuracy 

testing is conducted annually for a 

small number of meters (more than 

just customer requests, but less than 

1% of inventory).  A limited number 

of the oldest meters are replaced 

each year.  Inaccuracy volume is 

largely an estimate, but refined 

based upon limited testing data.

Conditions between 

4 and 6

A reliable electronic recordkeeping 

system for meters exists.  The meter 

population includes a mix of new high 

performing meters and dated meters 

with suspect accuracy.  Routine, but 

limited, meter accuracy testing and 

meter replacement occur.  Inaccuracy 

volume is quantified using a mix of 

reliable and less certain data.

Conditions between 

6 and 8

Ongoing meter replacement and 

accuracy testing result in highly 

accurate customer meter population.  

Testing is conducted on samples of 

meters of varying age and 

accumulated volume of throughput to 

determine optimum replacement time 

for various types of meters.  

Ongoing meter 

replacement and 

accuracy testing result 

in highly accurate 

customer meter 

population.  

Statistically significant 

number of meters are 

tested in audit year.  

This testing is 

conducted on samples 

of meters of varying 

age and accumulated 

volume of throughput 

to determine optimum 

replacement time for 

these meters.

Good records of all active customer 

meters exist and include as a minimum: 

meter number, account 

number/location, type, size and 

manufacturer.  Ongoing meter 

replacement occurs according to a 

targeted and justified basis.  Regular 

meter accuracy testing gives a reliable 

measure of composite inaccuracy 

volume for the customer meter 

population.  New metering technology 

is embraced to keep overall accuracy 

improving. Procedures are reviewed by 

a third party knowledgeable in the M36 

methodology.    

Improvements to attain higher 

data grading for "Customer 

meter inaccuracy volume" 

component:

If n/a is selected because 

the customer meter 

population is unmetered, 

consider establishing a 

new policy to meter the 

customer population and 

employ water rates based 

upon metered volumes. 

to qualify for 2:

Gather available meter purchase 

records.  Conduct testing on a 

small number of meters believed to 

be the most inaccurate.  Review 

staffing needs of the metering 

group and budget for necessary 

resources to better organize meter 

management.

to qualify for 9:

Continue efforts to manage meter 

population with reliable 

recordkeeping.  Test a statistically 

significant number of meters each 

year and analyze test results in an 

ongoing manner to serve as a basis 

for a target meter replacement 

strategy based upon accumulated 

volume throughput.

to qualify for 10:

Continue efforts to 

manage meter 

population with reliable 

recordkeeping, meter 

testing and 

replacement.  Evaluate 

new meter types and 

install one or more 

types in 5-10 customer 

accounts each year in 

order to pilot improving 

metering technology.

to maintain 10:

Increase the number of meters tested 

and replaced as justified by meter 

accuracy test data.  Continually monitor 

development of new metering 

technology and Advanced Metering 

Infrastructure (AMI) to grasp 

opportunities for greater accuracy in 

metering of water flow and 

management of customer consumption 

data.

to qualify for 4:

Implement a reliable record keeping system for customer 

meter histories, preferably using electronic methods 

typically linked to, or part of, the Customer Billing System 

or Customer Information System.  Expand meter 

accuracy testing to a larger group of meters.

to qualify for 6:

Standardize the procedures for meter recordkeeping within 

an electronic information system.  Accelerate meter 

accuracy testing and meter replacements guided by testing 

results.

to qualify for 8:

Expand annual meter accuracy testing to evaluate a 

statistically significant number of meter makes/models.  

Expand meter replacement program to replace statistically 

significant number of poor performing meters each year.

to quality for 8:

Assess water utility policies to ensure that all known 

occurrences of unauthorized consumption are outlawed, 

and that appropriate penalties are prescribed.  Create 

written procedures for detection and documentation of 

various occurrences of unauthorized consumption as they 

are uncovered.   

to qualify for 10:

Refine written procedures and assign staff to seek out likely 

occurrences of unauthorized consumption.  Explore new 

locking devices, monitors and other technologies designed to 

detect and thwart unauthorized consumption. 

to qualify for 5:

Use accepted default of 0.25% of system input volume

to qualify for 4:

Review utility policy regarding what water uses are 

considered unauthorized, and consider tracking a small 

sample of one such occurrence (ex: unauthorized fire 

hydrant openings)
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Grading >>> n/a 1 2 3 4 5 6 7 8 9 10

WATER SUPPLIED

Systematic Data Handling 

Errors:

Note: all water utilities 

incur some amount of this 

error. Even in water 

utilities with unmetered 

customer populations and 

fixed rate billing, errors 

occur in annual billing 

tabulations. Enter a 

positive value for the 

volume and select a 

grading.

Policies and procedures for 

activation of new customer water 

billing accounts are vague and lack 

accountability. Billing data is 

maintained on paper records which 

are not well organized.  No auditing 

is conducted to confirm billing data 

handling efficiency.  An unknown 

number of customers escape 

routine billing due to lack of billing 

process oversight.

Policy and procedures for activation 

of new customer accounts and 

oversight of billing records exist but 

need refinement. Billing data is 

maintained on paper records or 

insufficiently capable electronic 

database.  Only periodic 

unstructured auditing work is 

conducted to confirm billing data 

handling efficiency.  The volume of 

unbilled water due to billing lapses is 

a guess.

Conditions between 

2 and 4

Policy and procedures for new 

account activation and oversight of 

billing operations exist but needs 

refinement.  Computerized billing 

system exists, but is dated or lacks 

needed functionality.  Periodic, 

limited internal audits conducted and 

confirm with approximate accuracy 

the consumption volumes lost to 

billing lapses.

Conditions between 

4 and 6

Policy and procedures for new 

account activation and oversight of 

billing operations is adequate and 

reviewed periodically.  Computerized 

billing system is in use with basic 

reporting available.  Any effect of 

billing adjustments on measured 

consumption volumes is well 

understood.  Internal checks of billing 

data error conducted annually.  

Reasonably accurate quantification of 

consumption volume lost to billing 

lapses is obtained.

Conditions between 

6 and 8

New account activation and billing 

operations policy and procedures are 

reviewed at least biannually.  

Computerized billing system includes 

an array of reports to confirm billing 

data and system functionality.  

Checks are conducted routinely to 

flag and explain zero consumption 

accounts.  Annual internal checks 

conducted with third party audit 

conducted at least once every five 

years.  Accountability checks flag 

billing lapses.  Consumption lost to 

billing lapses is well quantified and 

reducing year-by-year.

Conditions between 

8 and 10

Sound written policy and procedures 

exist for new account activation and 

oversight of customer billing 

operations.  Robust computerized 

billing system gives high functionality 

and reporting capabilities which are 

utilized, analyzed and the results 

reported each billing cycle.  

Assessment of policy and data 

handling errors are conducted internally 

and audited by third party at least once 

every three years, ensuring 

consumption lost to billing lapses is 

minimized and detected as it occurs. 

Improvements to attain higher 

data grading for "Systematic 

Data Handling Error volume" 

component:

to qualify for 2:

Draft written policy and procedures 

for activating new water billing 

accounts and oversight of billing 

operations.  Investigate and budget 

for computerized customer billing 

system.  Conduct initial audit of 

billing records by flow-charting the 

basic business processes of the 

customer account/billing function.  

to maintain 10:

Stay abreast of customer information 

management developments and 

innovations.  Monitor developments of 

Advanced Metering Infrastructure (AMI) 

and integrate technology to ensure that 

customer endpoint information is well-

monitored and errors/lapses are at an 

economic minimum.

Length of mains:

Poorly assembled and maintained 

paper as-built records of existing 

water main installations makes 

accurate determination of system 

pipe length impossible.  Length of 

mains is guesstimated.

Paper records in poor or uncertain 

condition (no annual tracking of 

installations & abandonments).  

Poor procedures to ensure that new 

water mains installed by developers 

are accurately documented.

Conditions between 

2 and 4

Sound written policy and procedures 

exist for documenting new water 

main installations, but gaps in 

management result in a uncertain 

degree of error in tabulation of mains 

length.

Conditions between 

4 and 6

Sound written policy and procedures 

exist for permitting and commissioning 

new water mains.  Highly accurate 

paper records with regular field 

validation; or electronic records and 

asset management system in good 

condition.  Includes system backup.

Conditions between 

6 and 8

Sound written policy and procedures 

exist for permitting and 

commissioning new water mains.  

Electronic recordkeeping such as a 

Geographical Information System 

(GIS) and asset management system 

are used to store and manage data.  

Conditions between 

8 and 10

Sound written policy exists for 

managing water mains extensions and 

replacements.  Geographic Information 

System (GIS) data and asset 

management database agree and 

random field validation proves truth of 

databases.  Records of annual field 

validation should be available for 

review.

Improvements to attain higher 

data grading for "Length of 

Water Mains" component:

to qualify for 2:

Assign personnel to inventory 

current as-built records and 

compare with customer billing 

system records and highway plans 

in order to verify poorly documented 

pipelines.  Assemble policy 

documents regarding permitting 

and documentation of water main 

installations by the utility and 

building developers; identify gaps in 

procedures that result in poor 

documentation of new water main 

installations. 

to maintain 10:

Continue with standardization and 

random field validation to improve the 

completeness and accuracy of the 

system.

Number of active AND inactive 

service connections:

Vague permitting (of new service 

connections) policy and poor paper 

recordkeeping of customer 

connections/billings result in 

suspect determination of the 

number of service connections, 

which may be 10-15% in error from 

actual count. 

General permitting policy exists but 

paper records, procedural gaps, and 

weak oversight result in 

questionable total for number of 

connections, which may vary 5-10% 

of actual count.    

Conditions between 

2 and 4

Written account activation policy and 

procedures exist, but with some 

gaps in performance and oversight.  

Computerized information 

management system is being 

brought online to replace dated 

paper recordkeeping system.  

Reasonably accurate tracking of 

service connection installations & 

abandonments; but count can be up 

to 5% in error from actual total.  

Conditions between 

4 and 6

Written new account activation and 

overall billing policies and procedures 

are adequate and reviewed 

periodically.  Computerized 

information management system is in 

use with annual installations & 

abandonments totaled.  Very limited 

field verifications and audits.  Error in 

count of number of service 

connections is believed to be no more 

than 3%.

Conditions between 

6 and 8

Policies and procedures for new 

account activation and overall billing 

operations are written, well-structured 

and reviewed at least biannually.  Well-

managed computerized information 

management system exists and 

routine, periodic field checks and 

internal system audits are conducted.  

Counts of connections are no more 

than 2% in error. 

Conditions between 

8 and 10

Sound written policy and well managed 

and audited procedures ensure reliable 

management of service connection 

population.  Computerized information 

management system, Customer Billing 

System, and Geographic Information 

System (GIS) information agree; field 

validation proves truth of databases.  

Count of connections recorded as 

being in error is less than 1% of the 

entire population.

Improvements to attain higher 

data grading for "Number of 

Active and Inactive Service 

Connections" component:

Note: The number of 

Service Connections 

does not include fire 

hydrant leads/lines 

connecting the hydrant 

to the water main

to qualify for 2:

Draft new policy and procedures for 

new account activation and overall 

billing operations.  Research and 

collect paper records of installations 

& abandonments for several years 

prior to audit year.

to maintain 10:

Continue with standardization and 

random field validation to improve 

knowledge of system.

to qualify for 10:

Close policy/procedure  loopholes that allow some customer 

accounts to go unbilled, or data handling errors to exist.  

Ensure that billing system reports are utilized, analyzed and 

reported every billing cycle.  Ensure that internal and third 

party audits are conducted at least once every three years. 

to qualify for 4:

Finalize written policy and procedures for activation of 

new billing accounts and overall billing operations 

management.  Implement a computerized customer billing 

system.  Conduct initial audit of billing records as part of 

this process.

to qualify for 6:

Refine new account activation and billing operations 

procedures and ensure consistency with the utility policy 

regarding billing, and minimize opportunity for missed 

billings.  Upgrade or replace customer billing system for 

needed functionality - ensure that billing adjustments don't 

corrupt the value of consumption volumes.  Procedurize 

internal annual audit process.

to qualify for 8:

Formalize regular review of new account activation process 

and general billing practices.  Enhance reporting capability 

of computerized billing system.  Formalize regular auditing 

process to reveal scope of data handling error.  Plan for 

periodic third party audit to occur at least once every five 

years.

Gradings 1-9 apply if customer properties are unmetered, if customer meters exist and are located inside the customer building premises, or if the water utility owns and is responsible for the entire service connection piping from the water main to the customer building.  In any of 

these cases the average distance between the curb stop or boundary separating utility/customer responsibility for service connection piping, and the typical first point of use (ex: faucet) or the customer meter must be quantified.  Gradings of 1-9 are used to grade the validity of the 

means to quantify this value. (See the "Service Connection Diagram" worksheet)

to qualify for 8:

Formalize regular review of new account activation and 

overall billing operations policies and procedures.  Launch 

random field checks of limited number of locations.  

Develop reports and auditing mechanisms for computerized 

information management system. 

to qualify for 8:

Launch random field checks of limited number of locations.  

Convert to electronic database such as a Geographic 

Information System (GIS) with backup as justified.  Develop 

written policy and procedures.

to qualify for 10:

Link Geographic Information System (GIS) and asset 

management databases, conduct field verification of data.  

Record field verification information at least annually.

to qualify for 6:

Finalize updates/improvements to written policy and 

procedures for permitting/commissioning new main 

installations.  Confirm inventory of records for five years 

prior to audit year; correct any errors or omissions.

to qualify for 10:

Close any procedural loopholes that allow installations to go 

undocumented.  Link computerized information management 

system with Geographic Information System (GIS) and 

formalize field inspection and information system auditing 

processes.  Documentation of new or decommissioned 

service connections encounters several levels of checks and 

balances.

to qualify for 4:

Refine policy and procedures for new account activation 

and overall billing operations.  Research computerized 

recordkeeping system (Customer Information System or 

Customer Billing System) to improve documentation 

format for service connections.

to qualify for 6:

Refine procedures to ensure consistency with new account 

activation and overall billing policy to establish new service 

connections or decommission existing connections.  

Improve process to include all totals for at least five years 

prior to audit year.

to qualify for 4:

Complete inventory of paper records of water main 

installations for several years prior to audit year.  Review 

policy and procedures for commissioning and 

documenting new water main installation.

SYSTEM DATA

Either of two conditions can be met for 

a grading of 10:

a) Customer water meters exist outside 

of customer buildings next to the curb 

stop or boundary separating 

utility/customer responsibility for service 

connection piping.  If so, answer "Yes" 

to the question on the Reporting 

Working asking about this condition.  A 

value of zero and a Grading of 10 are 

automatically entered in the Reporting 

Worksheet .

b). Meters exist inside customer 

buildings, or properties are unmetered.  

In either case, answer "No" to the 

Reporting Worksheet question on 

meter location, and enter a distance 

determined by the auditor.   For a 

Grading of 10 this value must be a very 

reliable number from a Geographic 

Information System (GIS) and 

confirmed by a statistically valid number 

of field checks.

Average length of customer 

service line:

Note: if customer water 

meters are located 

outside of the customer 

building next to the curb 

stop or boundary 

separating utility/customer 

responsibility, then the 

auditor should answer 

"Yes" to the question on 

the Reporting Worksheet 

asking about this.  If the 

answer is Yes, the 

grading description listed 

under the Grading of 

10(a) will be followed, with 

a value of zero 

automatically entered at a 

Grading of 10.  See the 

Service Connection 

Diagram worksheet for a 

visual presentation of this 

distance.
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Grading >>> n/a 1 2 3 4 5 6 7 8 9 10

WATER SUPPLIED

Vague policy exists to define the 

delineation of water utility ownership 

and customer ownership of the 

service connection piping.  Curb 

stops are perceived as the 

breakpoint but these have not been 

well-maintained or documented.  

Most are buried or obscured.  Their 

location varies widely from site-to-

site, and estimating this distance is 

arbitrary due to the unknown 

location of many curb stops.

Policy requires that the curb stop 

serves as the delineation point 

between water utility ownership and 

customer ownership of the service 

connection piping.  The piping from 

the water main to the curb stop is 

the property of the water utility; and 

the piping from the curb stop to the 

customer building is owned by the 

customer.  Curb stop locations are 

not well documented and the 

average distance is based upon a 

limited number of locations 

measured in the field.

Conditions between 

2 and 4

Good policy requires that the curb 

stop serves as the delineation point 

between water utility ownership and 

customer ownership of the service 

connection piping.  Curb stops are 

generally installed as needed and 

are reasonably documented.  Their 

location varies widely from site-to-

site, and an estimate of this distance 

is hindered by the availability of 

paper records of limited accuracy.   

Conditions between 

4 and 6

Clear written policy exists to define 

utility/customer responsibility for 

service connection piping.  Accurate, 

well-maintained paper or basic 

electronic recordkeeping system 

exists.  Periodic field checks confirm 

piping lengths for a sample of 

customer properties.   

Conditions between 

6 and 8

Clearly worded policy standardizes 

the location of curb stops and meters, 

which are inspected upon installation.  

Accurate and well maintained 

electronic records exist with periodic 

field checks to confirm locations of 

service lines, curb stops and 

customer meter pits.  An accurate 

number of customer properties from 

the customer billing system allows for 

reliable averaging of this length.

Conditions between 

8 and 10

Improvements to attain higher 

data grading for "Average 

Length of Customer Service 

Line" component:

to qualify for 2:

Research and collect paper records 

of service line installations.  Inspect 

several sites in the field using pipe 

locators to locate curb stops.  

Obtain the length of this small 

sample of connections in this 

manner.

to maintain 10:

Continue with standardization and 

random field validation to improve 

knowledge of service connection 

configurations and customer meter 

locations.

Average operating pressure:

Available records are poorly 

assembled and maintained paper 

records of supply pump 

characteristics and water 

distribution system operating 

conditions.  Average pressure is 

guesstimated based upon this 

information and ground elevations 

from crude topographical maps.  

Widely varying distribution system 

pressures due to undulating terrain, 

high system head loss and 

weak/erratic pressure controls 

further compromise the validity of 

the average pressure calculation.  

Limited telemetry monitoring of 

scattered pumping station and water 

storage tank sites provides some 

static pressure data, which is 

recorded in handwritten logbooks.  

Pressure data is gathered at 

individual sites only when low 

pressure complaints arise.  Average 

pressure is determined by averaging 

relatively crude data, and is affected 

by significant variation in ground 

elevations, system head loss and 

gaps in pressure controls in the 

distribution system. 

Conditions between 

2 and 4

Effective pressure controls separate 

different pressure zones; moderate 

pressure variation across the 

system, occasional open boundary 

valves are discovered that breech 

pressure zones.  Basic telemetry 

monitoring of the distribution system 

logs pressure data electronically.  

Pressure data gathered by gauges 

or dataloggers at fire hydrants or 

buildings when low pressure 

complaints arise, and during fire flow 

tests and system flushing.  Reliable 

topographical data exists.  Average 

pressure is calculated using this mix 

of data. 

Conditions between 

4 and 6

Reliable pressure controls separate 

distinct pressure zones; only very 

occasional open boundary valves are 

encountered that breech pressure 

zones.  Well-covered telemetry 

monitoring of the distribution system 

(not just pumping at source treatment 

plants or wells) logs extensive 

pressure data electronically.  Pressure 

gathered by gauges/dataloggers at fire 

hydrants and buildings when low 

pressure complaints arise, and during 

fire flow tests and system flushing.  

Average pressure is determined by 

using this mix of reliable data. 

Conditions between 

6 and 8

Well-managed, discrete pressure 

zones exist with generally predictable 

pressure fluctuations.  A current full-

scale SCADA System or similar 

realtime monitoring system exists to 

monitor the water distribution system 

and collect data, including real time 

pressure readings at representative 

sites across the system.  The average 

system pressure is determined from 

reliable monitoring system data. 

Conditions between 

8 and 10

Well-managed pressure districts/zones, 

SCADA System and hydraulic model 

exist to give very precise pressure data 

across the water distribution system.  

Average system pressure is reliably 

calculated from extensive, reliable, and 

cross-checked data.  Calculations are 

reported on an annual basis as a 

minimum.

Improvements to attain higher 

data grading for "Average 

Operating Pressure" 

component:

to qualify for 2:

Employ pressure gauging and/or 

datalogging equipment to obtain 

pressure measurements from fire 

hydrants.  Locate accurate 

topographical maps of service area 

in order to confirm ground 

elevations.  Research pump data 

sheets to find pump pressure/flow 

characteristics  

to maintain 10:  

Continue to refine the hydraulic model 

of the distribution system and consider 

linking it with SCADA System for real-

time pressure data calibration, and 

averaging.      

Either of two conditions can be met for 

a grading of 10:

a) Customer water meters exist outside 

of customer buildings next to the curb 

stop or boundary separating 

utility/customer responsibility for service 

connection piping.  If so, answer "Yes" 

to the question on the Reporting 

Working asking about this condition.  A 

value of zero and a Grading of 10 are 

automatically entered in the Reporting 

Worksheet .

b). Meters exist inside customer 

buildings, or properties are unmetered.  

In either case, answer "No" to the 

Reporting Worksheet question on 

meter location, and enter a distance 

determined by the auditor.   For a 

Grading of 10 this value must be a very 

reliable number from a Geographic 

Information System (GIS) and 

confirmed by a statistically valid number 

of field checks.

Average length of customer 

service line:

to qualify for 10:  

Annually, obtain a system-wide average pressure value from 

the hydraulic model of the distribution system that has been 

calibrated via field measurements in the water distribution 

system and confirmed in comparisons with SCADA System 

data.      

to qualify for 4:

Formalize and communicate policy delineating 

utility/customer responsibilities for service connection 

piping.  Assess accuracy of paper records by field 

inspection of a small sample of service connections using 

pipe locators as needed.  Research the potential 

migration to a computerized information management 

system to store service connection data.

to qualify for 10:

Link customer information management system and 

Geographic Information System (GIS), standardize process 

for field verification of data.

to qualify for 6:

Establish coherent procedures to ensure that policy for curb 

stop, meter installation and documentation is followed.  

Gain consensus within the water utility for the establishment 

of a computerized information management system.

to qualify for 8:

Implement an electronic means of recordkeeping, typically 

via a customer information system, customer billing system, 

or Geographic Information System (GIS).  Standardize the 

process to conduct field checks of a limited number of 

locations.  

Note: if customer water 

meters are located 

outside of the customer 

building next to the curb 

stop or boundary 

separating utility/customer 

responsibility, then the 

auditor should answer 

"Yes" to the question on 

the Reporting Worksheet 

asking about this.  If the 

answer is Yes, the 

grading description listed 

under the Grading of 

10(a) will be followed, with 

a value of zero 

automatically entered at a 

Grading of 10.  See the 

Service Connection 

Diagram worksheet for a 

visual presentation of this 

distance.

to qualify for 4:  

Formalize a procedure to use pressure 

gauging/datalogging equipment to gather pressure data 

during various system events such as low pressure 

complaints, or operational testing. Gather pump pressure 

and flow data at different flow regimes.  Identify faulty 

pressure controls (pressure reducing valves, altitude 

valves, partially open boundary valves) and plan to 

properly configure pressure zones.  Make all pressure 

data from these efforts available to generate system-wide 

average pressure. 

to qualify for 6:  

Expand the use of pressure gauging/datalogging 

equipment to gather scattered pressure data at a 

representative set of sites, based upon pressure zones or 

areas.  Utilize pump pressure and flow data to determine 

supply head entering each pressure zone or district.  

Correct any faulty pressure controls (pressure reducing 

valves, altitude valves, partially open boundary valves) to 

ensure properly configured pressure zones.  Use expanded 

pressure dataset from these activities to generate system-

wide average pressure. 

to qualify for 8:  

Install a Supervisory Control and Data Acquisition (SCADA) 

System, or similar realtime monitoring system, to monitor 

system parameters and control operations.  Set regular 

calibration schedule for instrumentation to insure data 

accuracy.  Obtain accurate topographical data and utilize 

pressure data gathered from field surveys to provide 

extensive, reliable data for pressure averaging.  
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Grading >>> n/a 1 2 3 4 5 6 7 8 9 10

WATER SUPPLIED

Total annual cost of 

operating water system:

Incomplete paper records and lack 

of financial accounting 

documentation on many operating 

functions makes calculation of 

water system operating costs a 

pure guesstimate

Reasonably maintained, but 

incomplete, paper or electronic 

accounting provides data to 

estimate the major portion of water 

system operating costs. 

Conditions between 

2 and 4

Electronic, industry-standard cost 

accounting system in place.  

However, gaps in data are known to 

exist, periodic internal reviews are 

conducted but not a structured 

financial audit. 

Conditions between 

4 and 6

Reliable electronic, industry-standard 

cost accounting system in place, with 

all pertinent water system operating 

costs tracked.  Data audited 

periodically by utility personnel, but not 

a Certified Public Accountant (CPA).  

Conditions between 

6 and 8

Reliable electronic, industry-standard 

cost accounting system in place, with 

all pertinent water system operating 

costs tracked.  Data audited at least 

annually by utility personnel, and at 

least once every three years by third-

party CPA.  

Conditions between 

8 and 10

Reliable electronic, industry-standard 

cost accounting system in place, with 

all pertinent water system operating 

costs tracked.  Data audited annually 

by utility personnel and annually also by 

third-party CPA.  

Improvements to attain higher 

data grading for "Total Annual 

Cost of Operating the Water 

System" component:

to qualify for 2:

Gather available records, institute 

new financial accounting 

procedures to regularly collect and 

audit basic cost data of most 

important operations functions.

to maintain 10:

Maintain program, stay abreast of 

expenses subject to erratic cost 

changes and long-term cost trend, and 

budget/track costs proactively

Customer retail unit cost 

(applied to Apparent Losses):

Customer population 

unmetered, and/or only a 

fixed fee is charged for 

consumption.

Antiquated, cumbersome water rate 

structure is used, with periodic 

historic amendments that were 

poorly documented and 

implemented; resulting in classes of 

customers being billed inconsistent 

charges.  The actual composite 

billing rate likely differs significantly 

from the published water rate 

structure, but a lack of auditing 

leaves the degree of error 

indeterminate.

Dated, cumbersome water rate 

structure, not always employed 

consistently in actual billing 

operations.  The actual composite 

billing rate is known to differ from the 

published water rate structure, and a 

reasonably accurate estimate of the 

degree of error is determined, 

allowing a composite billing rate to 

be quantified.

Conditions between 

2 and 4

Straight-forward water rate structure 

in use, but not updated in several 

years.  Billing operations reliably 

employ the rate structure.  The 

composite billing rate is derived from 

a single customer class such as 

residential customer accounts, 

neglecting the effect of different 

rates from varying customer classes.

Conditions between

4 and 6

Clearly written, up-to-date water rate 

structure is in force and is applied 

reliably in billing operations.  

Composite customer rate is 

determined using a weighted average 

residential rate using volumes of water 

in each rate block.

Conditions between 

6 and 8

Effective water rate structure is in 

force and is applied reliably in billing 

operations.  Composite customer rate 

is determined using a weighted 

average composite consumption rate, 

which includes residential, 

commercial, industrial, institutional 

(CII), and any other distinct customer 

classes within the water rate 

structure.

Conditions between 

8 and 10

Current, effective water rate structure is 

in force and applied reliably in billing 

operations.  The rate structure and 

calculations of composite rate - which 

includes residential, commercial, 

industrial, institutional (CII), and other 

distinct customer classes - are 

reviewed by a third party 

knowledgeable in the M36 

methodology at least once every five 

years.

Improvements to attain higher 

data grading for "Customer 

Retail Unit Cost" component:

to qualify for 2:

Formalize the process to implement 

water rates, including a secure 

documentation procedure.  Create 

a current, formal water rate 

document and gain approval from 

all stakeholders.

to qualify for 6:

Evaluate volume of water used in 

each usage block by residential 

users.  Multiply volumes by full rate 

structure.

Launch effort to fully 

meter the customer 

population and 

charge rates based 

upon water volumes

to maintain 10:

Keep water rate structure current in 

addressing the water utility's revenue 

needs.  Update the calculation of the 

customer unit rate as new rate 

components, customer classes, or 

other components are modified.

Variable production cost 

(applied to Real Losses):

Note: if the water utility 

purchases/imports its 

entire water supply, then 

enter the unit purchase 

cost of the bulk water 

supply in the Reporting 

Worksheet with a grading 

of 10

Incomplete paper records and lack 

of documentation on primary 

operating functions (electric power 

and treatment costs most 

importantly) makes calculation of 

variable production costs a pure 

guesstimate

Reasonably maintained, but 

incomplete, paper or electronic 

accounting provides data to roughly 

estimate the basic operations costs 

(pumping power costs and 

treatment costs) and calculate a unit 

variable production cost. 

Conditions between 

2 and 4

Electronic, industry-standard cost 

accounting system in place.  Electric 

power and treatment costs are 

reliably tracked and allow accurate 

weighted calculation of unit variable 

production costs based on these 

two inputs and water imported 

purchase costs (if applicable). All 

costs are audited internally on a 

periodic basis. 

Conditions between 

4 and 6

Reliable electronic, industry-standard 

cost accounting system in place, with 

all pertinent water system operating 

costs tracked.  Pertinent additional 

costs beyond power, treatment and 

water imported purchase costs (if 

applicable) such as liability, residuals 

management, wear and tear on 

equipment, impending expansion of 

supply, are included in the unit 

variable production cost, as 

applicable.  The data is audited at 

least annually by utility personnel.

Conditions between 

6 and 8

Reliable electronic, industry-standard 

cost accounting system in place, with 

all pertinent primary and secondary 

variable production and water 

imported purchase  (if applicable) 

costs tracked.  The data is audited at 

least annually by utility personnel, and 

at least once every three years by a 

third-party knowledgeable in the M36 

methodology.  

Conditions between 

8 and 10

Either of two conditions can be met to 

obtain a grading of 10:

1) Third party CPA audit of all pertinent 

primary and secondary variable 

production and water imported 

purchase (if applicable) costs on an 

annual basis.

or:

2) Water supply is entirely purchased 

as bulk imported water, and unit 

purchase cost serves as the variable 

production cost.

Improvements to attain higher 

data grading for "Variable 

Production Cost" component:

to qualify for 2:

Gather available records, institute 

new procedures to regularly collect 

and audit basic cost data and most 

important operations functions.

to maintain 10:

Maintain program, stay abreast of 

expenses subject to erratic cost 

changes and budget/track costs 

proactively

to qualify for 6:

Formalize process for regular internal audits of production 

costs.  Assess whether additional costs (liability, residuals 

management, equipment wear, impending infrastructure 

expansion) should be included to calculate a more 

representative variable production cost.  

to qualify for 8:

Formalize the accounting process to include direct cost 

components (power, treatment) as well as indirect cost 

components (liability, residuals management, etc.)  Arrange 

to conduct audits by a knowledgeable third-party at least 

once every three years.

to qualify for 10:

Standardize the process to conduct a third-party financial 

audit by a CPA on an annual basis.

to qualify for 4:

Implement an electronic cost accounting system, 

structured according to accounting standards for water 

utilities

to qualify for 4:

Review the water rate structure and update/formalize as 

needed.  Assess billing operations to ensure that actual 

billing operations incorporate the established water rate 

structure.

to qualify for 8:

Evaluate volume of water used in each usage block by all 

classifications of users.  Multiply volumes by full rate 

structure.

to qualify for 10:

Conduct a periodic third-party audit of water used in each 

usage block by all classifications of users.  Multiply volumes 

by full rate structure.

to qualify for 4:

Implement an electronic cost accounting system, 

structured according to accounting standards for water 

utilities

to qualify for 10:

Standardize the process to conduct a third-party financial 

audit by a CPA on an annual basis.

COST DATA

to qualify for 6:

Establish process for periodic internal audit of water system 

operating costs; identify cost data gaps and institute 

procedures for tracking these outstanding costs.

to qualify for 8:

Standardize the process to conduct routine financial audit 

on an annual basis.  Arrange for CPA audit of financial 

records at least once every three years.
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 AWWA Free Water Audit Software:

 Customer Service Line Diagrams

Average Length of Customer 
Service Line

The three figures shown on this 
worksheet display the 
assignment of the Average 
Length of Customer Service 
Line, Lp, for the three most 
common piping configurations.

Figure 1 shows the 
configuration of the water meter 
outside of the customer building 
next to the curb stop valve.  In 
this configuration Lp = 0 since 
the distance between the curb 
stop and the customer metering 
point is essentially zero.

Figure 2 shows the 
configuration of the customer 
water meter located inside the 
customer building, where Lp is 
the distance from the curb stop 
to the water meter.

Figure 3 shows the 
configuration of an unmetered 
customer building , where Lp is 
the distance from the curb stop 
to the first point of customer 
water consumption, or, more 
simply, the building line.

In any water system the Lp will 
vary notably in a community of 
different structures, therefore 
the average Lp value is used 
and this should be 
approximated or calculated if a 
sample of service line 
measurements has been 
gathered.  

Figure 1

Figure 2

Figure 3

American Water Works Association.
Copyright © 2014, All Rights Reserved.

WAS v5.0

Click for more 
information
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Item Name

Apparent 

Losses

AUTHORIZED 

CONSUMPTION

Average length of 

customer service 

line

Average 

operating 

pressure

Billed Authorized 

Consumption

Billed metered 

consumption

Billed unmetered 

consumption

All consumption that is billed and authorized by the utility. This may include both metered and unmetered consumption. See "Authorized Consumption" for 

more information.

All metered consumption which is billed to retail customers, including all groups of customers such as domestic, commercial, industrial or institutional.  It does 

NOT include water supplied to neighboring utilities (water exported) which is metered and billed.  Be sure to subtract any consumption for exported 

water sales that may be included in these billing roles.  Water supplied as exports to neighboring water utilities should be included only in the Water 

Exported component.  The metered consumption data can be taken directly from billing records for the water audit period.  The accuracy of yearly metered 

consumption data can be refined by including an adjustment to account for customer meter reading lag time since not all customer meters are read on the 

same day of the meter reading period.  However additional analysis is necessary to determine the lag time adjustment value, which may or may not be 

significant.

All billed consumption which is calculated based on estimates or norms from water usage sites that have been determined by utility policy to be left unmetered.  

This is typically a very small component in systems that maintain a policy to meter their customer population.  However, this quantity can be the key 

consumption component in utilities that have not adopted a universal metering policy.   This component should NOT include any water that is supplied to 

neighboring utilities (water exported) which is unmetered but billed.  Water supplied as exports to neighboring water utilities should be included 

only in the Water Exported component. 

 AWWA Free Water Audit Software:

 Definitions

Description

= billed water exported + billed metered + billed unmetered + unbilled metered + unbilled unmetered consumption

The volume of metered and/or unmetered water taken by registered customers, the water utility's own uses, and uses of others who are implicitly or explicitly 

authorized to do so by the water utility; for residential, commercial, industrial and public-minded purposes.

Typical retail customers' consumption is tabulated usually from established customer accounts as billed metered consumption, or - for unmetered customers - 

billed unmetered consumption.  These types of consumption, along with billed water exported, provide revenue potential for the water utility.  Be certain to 

tabulate the water exported volume as a separate component and do not "double-count" it by including in the billed metered consumption 

component as well as the water exported component.  

 

Unbilled authorized consumption occurs typically in non-account uses, including water for fire fighting and training, flushing of water mains and sewers, street 

cleaning, watering of municipal gardens, public fountains, or similar public-minded uses.  Occasionally these uses may be metered and billed (or charged a flat 

fee), but usually they are unmetered and unbilled.  In the latter case, the water auditor may use a default value to estimate this quantity, or implement 

procedures for the reliable quantification of these uses.  This starts with documenting usage events as they occur and estimating the amount of water used in 

each event.   (See Unbilled unmetered consumption)

This is the average length of customer service line, Lp, that is owned and maintained by the customer; from the point of ownership transfer to the customer 

water meter, or building line (if unmetered).  The quantity is one of the data inputs for the calculation of Unavoidable Annual Real Losses (UARL), which serves 

as the denominator of the performance indicator: Infrastructure Leakage Index (ILI).  The value of Lp is multiplied by the number of customer service 

connections to obtain a total length of customer owned piping in the system.  The purpose of this parameter is to account for the unmetered service line 

infrastructure that is the responsibility of the customer for arranging repairs of leaks that occur on their lines.  In many cases leak repairs arranged by customers 

take longer to be executed than leak repairs arranged by the water utility on utility-maintained piping.  Leaks run longer - and lose more water - on customer-

owned service piping, than utility owned piping. 

If the customer water meter exists near the ownership transfer point (usually the curb stop located between the water main and the customer premises) this 

distance is zero because the meter and transfer point are the same.  This is the often encountered configuration of customer water meters located in an 

underground meter box or "pit" outside of the customer's building.  The Free Water Audit Software asks a "Yes/No" question about the meter at this location.  If 

the auditor selects "Yes" then this distance is set to zero and the data grading score for this component is set to 10.

If water meters are typically located inside the customer premise/building, or properties are unmetered, it is up to the water auditor to estimate a system-wide 

average Lp length based upon the various customer land parcel sizes and building locations in the service area.  Lp will be a shorter length in areas of high 

density housing, and a longer length in areas of low density housing and varied commercial and industrial buildings.  General parcel demographics should be 

employed to obtain a composite average Lp length for the entire system.        

Refer to the "Service Connection Diagram" worksheet for a depiction of the service line/metering configurations that typically exist in water utilities.  This 

worksheet gives guidance on the determination of the Average Length, Lp, for each configuration.

This is the average pressure in the distribution system that is the subject of the water audit.  Many water utilities have a calibrated hydraulic model of their water 

distribution system.  For these utilities, the hydraulic model can be utilized to obtain a very accurate quantity of average pressure.  In the absence of a hydraulic 

model, the average pressure may be approximated by obtaining readings of static water pressure from a representative sample of fire hydrants or other system 

access points evenly located across the system.  A weighted average of the pressure can be assembled; but be sure to take into account the elevation of the 

fire hydrants, which typically exist several feet higher than the level of buried water pipelines.  If the water utility is compiling the water audit for the first time, the 

average pressure can be approximated, but with a low data grading.  In subsequent years of auditing, effort should be made to improve the accuracy of the 

average pressure quantity.  This will then qualify the value for a higher data grading.  

= unauthorized consumption + customer metering inaccuracies + systematic data handling errors

Apparent Losses include all types of inaccuracies associated with customer metering (worn meters as well as improperly sized meters or wrong type of meter 

for the water usage profile) as well as systematic data handling errors (meter reading, billing, archiving and reporting), plus unauthorized consumption (theft or 

illegal use).

NOTE: Over-estimation of Apparent Losses results in under-estimation of Real Losses.  Under-estimation of Apparent Losses results in over-estimation of Real 

Losses.

A

WAS v5.0

American Water Works Association.
Copyright © 2014, All Rights Reserved.

Find

Find

Find

Find

View
Service 

Connection 
Diagram

Find

Find

AWWA Free Water Audit Software v5.0 Definitions     1



Item Name Description
A

Customer 

metering 

inaccuracies

Customer retail 

unit cost

Infrastructure 

Leakage Index 

(ILI)

Length of mains

NON-REVENUE 

WATER

Number of active 

AND inactive 

service 

connections

Real Losses

Revenue Water

Service 

Connection 

Density

Physical water losses from the pressurized system (water mains and customer service connections) and the utility’s storage tanks, up to the point of customer 

consumption. In metered systems this is the customer meter, in unmetered situations this is the first point of consumption (stop tap/tap) within the property.  

The annual volume lost through all types of leaks, breaks and overflows depends on frequencies, flow rates, and average duration of individual leaks, breaks 

and overflows.

= Apparent Losses + Real Losses + Unbilled Metered Consumption + Unbilled Unmetered Consumption.  This is water which does not provide revenue 

potential to the utility.

=number of customer service connections / length of mains

Length of all pipelines (except service connections) in the system starting from the point of system input metering (for example at the outlet of the treatment 

plant).  It is also recommended to include in this measure the total length of fire hydrant lead pipe.  Hydrant lead pipe is the pipe branching from the water main 

to the fire hydrant.  Fire hydrant leads are typically of a sufficiently large size that is more representative of a pipeline than a service connection.  The average 

length of hydrant leads across the entire system can be assumed if not known, and multiplied by the number of fire hydrants in the system, which can also be 

assumed if not known.  This value can then be added to the total pipeline length.  Total length of mains can therefore be calculated as:

Length of Mains, miles = (total pipeline length, miles) + [ {(average fire hydrant lead length, ft) x (number of fire hydrants)} / 5,280 ft/mile ] 

                                                                                                              or

Length of Mains, kilometres = (total pipeline length, kilometres) + [ {(average fire hydrant lead length, metres) x (number of fire hydrants)} / 1,000 

metres/kilometre ] 

Those components of System Input Volume that are billed and have the potential to produce revenue.

Number of customer service connections, extending from the water main to supply water to a customer. Please note that this includes the actual number of 

distinct piping connections, including fire connections, whether active or inactive. This may differ substantially from the number of customers (or number of 

accounts).  Note: this number does not include the pipeline leads to fire hydrants - the total length of piping supplying fire hydrants should be 

included in the "Length of mains" parameter.

Apparent water losses caused by the collective under-registration of customer water meters. Many customer water meters gradually wear as large cumulative 

volumes of water are passed through them over time.  This causes the meters to under-register the flow of water.  This occurrence is common with smaller 

residential meters of sizes 5/8-inch and 3/4 inch after they have registered very large cumulative volumes of water, which generally occurs only after periods of 

years.  For meters sized 1-inch and larger - typical of multi-unit residential, commercial and industrial accounts - meter under-registration can occur from wear 

or from the improper application of the meter; i.e. installing the wrong type of meter or the wrong size of meter, for the flow pattern (profile) of the consumer.  

For instance, many larger meters have reduced accuracy at low flows.  If an oversized meter is installed, most of the time the routine flow will occur in the low 

flow range of the meter, and a significant portion of it may not be registered.  It is important to properly select and install all meters, but particularly large 

customer meters, size 1-inch and larger.  

The auditor has two options for entering data for this component of the audit. The auditor can enter a percentage under-registration (typically an estimated 

value), this will apply the selected percentage to the two categories of metered consumption to determine the volume of water not recorded due to customer 

meter inaccuracy.  Note that this percentage is a composite average inaccuracy for all customer meters in the entire meter population.  The percentage will be 

multiplied by the sum of the volumes in the Billed Metered and Unbilled Metered components.  Alternatively, if the auditor has substantial data from meter 

testing activities, he or she can calculate their own loss volumes, and this volume may be entered directly.

Note that a value of zero will be accepted but an alert will appear asking if the customer population is unmetered.  Since all metered systems have some 

degree of inaccuracy, a positive value should be entered.  A value of zero in this component is valid only if the water utility does not meter its customer 

population.    

The Customer Retail Unit Cost represents the charge that customers pay for water service.  This unit cost is applied routinely to the components of Apparent 

Loss, since these losses represent water reaching customers but not (fully) paid for.  Since most water utilities have a rate structure that includes a variety of 

different costs based upon class of customer, a weighted average of individual costs and number of customer accounts in each class can be calculated to 

determine a single composite cost that should be entered into this cell. Finally, the weighted average cost should also include additional charges for sewer, 

storm water or biosolids processing, but only if these charges are based upon the volume of potable water consumed.

For water utilities in regions with limited water resources and a questionable ability to meet the drinking water demands in the future, the Customer Retail Unit 

Cost might also be applied to value the Real Losses; instead of applying the Variable Production Cost to Real Losses.  In this way, it is assumed that every unit 

volume of leakage reduced by leakage management activities will be sold to a customer.

Note: the Free Water Audit Software allows the user to select the units that are charged to customers (either $/1,000 gallons, $/hundred cubic feet, or $/1,000 

litres) and automatically converts these units to the units that appear in the "WATER SUPPLIED" box.  The monetary units are United States dollars, $. 

The ratio of the Current Annual Real Losses (Real Losses) to the Unavoidable Annual Real Losses (UARL).  The ILI is a highly effective performance indicator 

for comparing (benchmarking) the performance of utilities in operational management of real losses.
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Item Name Description
A

Systematic data 

handling errors

Total annual cost 

of operating the 

water system

Unauthorized 

consumption

Unbilled 

Authorized 

Consumption

All consumption that is unbilled, but still authorized by the utility.  This includes Unbilled Metered Consumption + Unbilled Unmetered Consumption.  See 

"Authorized Consumption" for more information.  For Unbilled Unmetered Consumption, the Free Water Audit Software provides the auditor the option to select 

a default value if they have not audited unmetered activities in detail.  The default calculates a volume that is 1.25% of the Water Supplied volume.  If the 

auditor has carefully audited the various unbilled, unmetered, authorized uses of water, and has established reliable estimates of this collective volume, then he 

or she may enter the volume directly for this component, and not use the default value.

Includes water illegally withdrawn from fire hydrants, illegal connections, bypasses to customer consumption meters, or tampering with metering or meter 

reading equipment; as well as any other ways to receive water while thwarting the water utility's ability to collect revenue for the water.  Unauthorized 

consumption results in uncaptured revenue and creates an error that understates customer consumption.  In most water utilities this volume is low and, if the 

water auditor has not yet gathered detailed data for these loss occurrences, it is recommended that the auditor apply a default value of 0.25% of the volume of 

water supplied.  However, if the auditor has investigated unauthorized occurrences, and has well validated data that indicates the volume from unauthorized 

consumption is substantially higher or lower than that generated by the default value, then the auditor should enter a quantity that was derived from the utility 

investigations.  Note that a value of zero will not be accepted since all water utilities have some volume of unauthorized consumption occurring in their system.

Note: if the auditor selects the default value for unauthorized consumption, a data grading of 5 is automatically assigned, but not displayed on the Reporting 

Worksheet.

These costs include those for operations, maintenance and any annually incurred costs for long-term upkeep of the drinking water supply and distribution 

system.  It should include the costs of day-to-day upkeep and long-term financing such as repayment of capital bonds for infrastructure expansion or 

improvement.  Typical costs include employee salaries and benefits, materials, equipment, insurance, fees, administrative costs and all other costs that exist to 

sustain the drinking water supply.  Depending upon water utility accounting procedures or regulatory agency requirements, it may be appropriate to include 

depreciation in the total of this cost.   This cost should not include any costs to operate wastewater, biosolids or other systems outside of drinking water.

Unavoidable 

Annual Real 

Losses (UARL)

UARL (gallons/day)=(5.41Lm + 0.15Nc + 7.5Lc) xP,          

                     or

UARL (litres/day)=(18.0Lm + 0.8Nc + 25.0Lc) xP

where:

Lm = length of mains (miles or kilometres)                                        

Nc = number of customer service connections

Lp = the average distance of customer service connection piping (feet or metres)

        (see the Worksheet "Service Connection Diagram" for guidance on deterring the value of Lp)                                         

Lc = total length of customer service connection piping (miles or km) 

     Lc = Nc  X  Lp (miles or kilometres)

P  = Pressure (psi or metres)

The UARL is a theoretical reference value representing the technical low limit of leakage that could be achieved if all of today's best technology could be 

successfully applied.  It is a key variable in the calculation of the Infrastructure Leakage Index (ILI).  Striving to reduce system leakage to a level close to the 

UARL is usually not needed unless the water supply is unusually expensive, scarce or both.

NOTE: The UARL calculation has not yet been proven as fully valid for very small, or low pressure water distribution systems.  If, 

in gallons per day:

(Lm x 32) + Nc < 3000 or

P <35psi

in litres per day:

(Lm x 20) + Nc < 3000 or

P < 25m

then the calculated UARL value may not be valid.  The software does not display a value of UARL or ILI if either of these conditions is true.

Apparent losses caused by accounting omissions, errant computer programming, gaps in policy, procedure, and permitting/activation of new accounts; and any 

type of data lapse that results in under-stated customer water consumption in summary billing reports.

Systematic Data Handling Errors result in a direct loss of revenue potential.  Water utilities can find "lost" revenue by keying on this component.

Utilities typically measure water consumption registered by water meters at customer premises.  The meter should be read routinely (ex: monthly) and the data 

transferred to the Customer Billing System, which generates and sends a bill to the customer.  Data Transfer Errors result in the consumption value being less 

than the actual consumption, creating an apparent loss.  Such error might occur from illegible and mis-recorded hand-written readings compiled by meter 

readers, inputting an incorrect meter register unit conversion factor in the automatic meter reading equipment, or a variety of similar errors.

Apparent losses also occur from Data Analysis Errors in the archival and data reporting processes of the Customer Billing System.  Inaccurate estimates used 

for accounts that fail to produce a meter reading are a common source of error.  Billing adjustments may award customers a rightful monetary credit, but do so 

by creating a negative value of consumption, thus under-stating the actual consumption.  Account activation lapses may allow new buildings to use water for 

months without meter readings and billing.  Poor permitting and construction inspection practices can result in a new building lacking a billing account, a water 

meter and meter reading; i.e., the customer is unknown to the utility's billing system.

Close auditing of the permitting, metering, meter reading, billing and reporting processes of the water consumption data trail can uncover data management 

gaps that create volumes of systematic data handling error.  Utilities should routinely analyze customer billing records to detect data anomalies and quantify 

these losses.  For example, a billing account that registers zero consumption for two or more billing cycles should be checked to explain why usage has 

seemingly halted.  Given the revenue loss impacts of these losses, water utilities are well-justified in providing continuous oversight and timely correction of 

data transfer errors & data handling errors.

If the water auditor has not yet gathered detailed data or assessment of systematic data handling error, it is recommended that the auditor apply the default 

value of 0.25% of the Billed Authorized Consumption volume.  However, if the auditor has investigated the billing system and its controls, and has well 

validated data that indicates the volume from systematic data handling error is substantially higher or lower than that generated by the default value, then the 

auditor should enter a quantity that was derived from the utility investigations and select an appropriate grading.  Note: negative values are not allowed for this 

audit component. If the auditor enters zero for this component then a grading of 1 will be automatically assigned. 
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Item Name Description
A

Unbilled metered 

consumption

Unbilled 

unmetered 

consumption

Convert From…

Million Gallons (US) = 3.06888329 Acre-feet

Use of Option 

Buttons

Variable 

production cost 

(applied to Real 

Losses)

Volume from own 

sources

Volume from own 

sources: Master 

meter and supply 

error adjustment

1

The cost to produce and supply the next unit of water (e.g., $/million gallons).  This cost is determined by calculating the summed unit costs for ground and 

surface water treatment and all power used for pumping from the source to the customer.  It may also include other miscellaneous unit costs that apply to the 

production of drinking water.  It should also include the unit cost of bulk water purchased as an import if applicable.

It is common to apply this unit cost to the volume of Real Losses.  However, if water resources are strained and the ability to meet future drinking water 

demands is in question, then the water auditor can be justified in applying the Customer Retail Rate to the Real Loss volume, rather than applying the Variable 

Production Cost.

The Free Water Audit Software applies the Variable Production costs to Real Losses by default.  However, the auditor has the option on the Reporting 

Worksheet to select the Customer Retail Cost as the basis for the Real Loss cost evaluation if the auditor determines that this is warranted.   

The volume of water withdrawn (abstracted) from water resources (rivers, lakes, streams, wells, etc) controlled by the water utility, and then treated for potable 

water distribution.  Most water audits are compiled for utility retail water distribution systems, so this volume should reflect the amount of treated drinking water 

that entered the distribution system.  Often the volume of water measured at the effluent of the treatment works is slightly less than the volume measured at the 

raw water source, since some of the water is used in the treatment process.  Thus, it is useful if flows are metered at the effluent of the treatment works.  If 

metering exists only at the raw water source, an adjustment for water used in the treatment process should be included to account for water consumed in 

treatment operations such as filter backwashing, basin flushing and cleaning, etc.  If the audit is conducted for a wholesale water agency that sells untreated 

water, then this quantity reflects the measure of the raw water, typically metered at the source.

An estimate or measure of the degree of inaccuracy that exists in the master (production) meters measuring the annual Volume from own Sources, and any 

error in the data trail that exists to collect, store and report the summary production data.  This adjustment is a weighted average number that represents the 

collective error for all master meters for all days of the audit year and any errors identified in the data trail.  Meter error can occur in different ways.  A meter or 

meters may be inaccurate by under-registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow).  Data error can occur 

due to data gaps caused by temporary outages of the meter or related instrumentation.  All water utilities encounter some degree of inaccuracy in master 

meters and data errors in archival systems are common; thus a value of zero should not be entered.  Enter a negative percentage or value for metered data 

under-registration; or, enter a positive percentage or value for metered data over-registration.

Any kind of Authorized Consumption which is neither billed or metered.  This component typically includes water used in activities such as fire fighting, flushing 

of water mains and sewers, street cleaning, fire flow tests conducted by the water utility, etc.  In most water utilities it is a small component which is very often 

substantially overestimated.  It does NOT include water supplied to neighboring utilities (water exported) which is unmetered and unbilled – an 

unlikely case.  This component has many sub-components of water use which are often tedious to identify and quantify.  Because of this, and the fact that it is 

usually a small portion of the water supplied, it is recommended that the auditor apply the default value, which is 1.25% of the Water Supplied volume.  Select 

the default percentage to enter this value.

If the water utility has carefully audited the unbilled, unmetered activities occurring in the system, and has well validated data that gives a value substantially 

higher or lower than the default volume, then the auditor should enter their own volume.  However the default approach is recommended for most water utilities.

Note that a value of zero is not permitted, since all water utilities have some volume of water in this component occurring in their system.

The user may develop an audit based on one of three unit selections: 

1) Million Gallons (US)

2) Megalitres (Thousand Cubic Metres)

3) Acre-feet

Once this selection has been made in the instructions sheet, all calculations are made on the basis of the chosen units. Should the user wish to make 

additional conversions, a unit converter is provided below (use drop down menus to select units from the yellow unit boxes):

Enter Units:

Units and 

Conversions

(conversion factor = 3.06888328973723)

Metered consumption which is authorized by the water utility, but, for any reason, is deemed by utility policy to be unbilled.  This might for example include 

metered water consumed by the utility itself in treatment or distribution operations, or metered water provided to civic institutions free of charge.  It does not 

include water supplied to neighboring utilities (water exported) which may be metered but not billed.

Converts to…..

To use the default percent value choose this button To enter a value choose this button and enter the value in the cell to the right

NOTE: For Unbilled Unmetered Consumption, Unauthorized Consumption and Systematic Data Handling Errors, a recommended default value can 
be applied by selecting the Percent option. The default values are based on fixed percentages of Water Supplied or Billed Authorized Consumption 
and are recommended for use in this audit unless the auditor has well validated data for their system. Default values are shown by purple cells, as 
shown in the example above.

If a default value is selected, the user does not need to grade the item; a grading value of 5 is automatically applied (however, this grade will not be 
displayed).
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Item Name Description
A

Water exported

Water exported: 

Master meter and 

supply error 

adjustment

Water imported

Water imported: 

Master meter and 

supply error 

adjustment

WATER LOSSES
= apparent losses + real losses

Water Losses are the difference between Water Supplied and Authorized Consumption.  Water losses can be considered as a total volume for the whole 

system, or for partial systems such as transmission systems, pressure zones or district metered areas (DMA); if one of these configurations are the basis of the 

water audit.

An estimate or measure of the volume in which the Water Imported volume is incorrect.  This adjustment is a weighted average that represents the collective 

error for all of the metered and archived imported flow for all days of the audit year.  Meter error can occur in different ways.  A meter may be inaccurate by 

under-registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow).  Error in the metered, archived data can also occur 

due to data gaps caused by temporary outages of the meter or related instrumentation.  All water utilities encounter some level of meter inaccuracy, particularly 

if meters are aged and infrequently tested.  Occasional errors also occur in the archived metered data.  Thus, a value of zero should not be entered.  Enter a 

negative percentage or value for metered data under-registration; or, enter a positive percentage or value for metered data over-registration.  If regular meter 

accuracy testing is conducted on the meter(s) - which is usually conducted by the water utility selling the water - then the results of this testing can be used to 

help quantify the meter error adjustment.  

An estimate or measure of the volume in which the Water Exported volume is incorrect.  This adjustment is a weighted average that represents the collective 

error for all of the metered and archived exported flow for all days of the audit year.  Meter error can occur in different ways.  A meter may be inaccurate by 

under-registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow).  Error in the metered, archived data can also occur 

due to data gaps caused by temporary outages of the meter or related instrumentation.  All water utilities encounter some degree of error in their metered data, 

particularly if meters are aged and infrequently tested.  Occasional errors also occur in the archived data.  Thus, a value of zero should not be entered.  Enter a 

negative percentage or value for metered data under-registration; or enter a positive percentage or value for metered data over-registration.  If regular meter 

accuracy testing is conducted on the meter(s) - which is usually conducted by the water utility selling the water - then the results of this testing can be used to 

help quantify the meter error adjustment.  Corrections to data gaps or other errors found in the archived data should also be included as a portion of this meter 

error adjustment.   

The Water Imported volume is the bulk water purchased to become part of the Water Supplied volume.  Typically this is water purchased from a neighboring 

water utility or regional water authority, and is metered at the custody transfer point of interconnection between the two water utilities.  Usually the meter(s) are 

owned by the water supplier selling the water to the utility conducting the water audit.  The water supplier selling the bulk water usually charges the receiving 

utility based upon a wholesale water rate.

The Water Exported volume is the bulk water conveyed and sold by the water utility to neighboring water systems that exists outside of their service area.  

Typically this water is metered at the custody transfer point of interconnection between the two water utilities.  Usually the meter(s) are owned by the water 

utility that is selling the water: i.e. the exporter.  If the water utility who is compiling the annual water audit sells bulk water in this manner, they are an exporter of 

water.

Note: The Water Exported volume is sold to wholesale customers who are typically charged a wholesale rate that is different than retail rates charged to the 

retail customers existing within the service area.  Many state regulatory agencies require that the Water Exported volume be reported to them as a quantity 

separate and distinct from the retail customer billed consumption.  For these reasons - and others - the Water Exported volume is always quantified separately 

from Billed Authorized Consumption in the standard water audit.  Be certain not to "double-count" this quantity by including it in both the Water Exported 

box and the Billed Metered Consumption box of the water audit Reporting Worksheet.  This volume should be included only in the Water Exported 

box.

Find

Find

Find

Find

Find
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Water Audit Report for:

Reporting Year: 2016

Data Validity Score: 43

Functional Focus 

Area

Audit Data Collection

Short-term loss control

Long-term loss control

Target-setting

Benchmarking

 AWWA Free Water Audit Software:

 Determining Water Loss Standing

Preliminary Comparisons - can 

begin to rely upon the 

Infrastructure Leakage Index (ILI) 

for performance comparisons for 

real losses (see below table)

Performance Benchmarking - ILI 

is meaningful in comparing real 

loss standing

Identify Best Practices/ Best in 

class - the ILI is very reliable as a 

real loss performance indicator for 

best in class service

For validity scores of 50 or below, the shaded blocks should not be focus areas until better data validity is achieved.

Research information on leak 

detection programs.  Begin 

flowcharting analysis of customer 

billing system

Level II (26-50) Level V (91-100)

Analyze business process for 

customer metering and billing 

functions and water supply 

operations. Identify data gaps.

Stay abreast of improvements in 

metering, meter reading, billing, 

leakage management and 

infrastructure rehabilitation

Conduct loss assessment 

investigations on a sample portion 

of the system: customer meter 

testing, leak survey, unauthorized 

consumption, etc.

Establish ongoing mechanisms 

for customer meter accuracy 

testing, active leakage control and 

infrastructure monitoring

Refine, enhance or expand 

ongoing programs based upon 

economic justification

Launch auditing and loss control 

team; address production 

metering deficiencies

Evaluate and refine loss control 

goals on a yearly basis

Begin to assess long-term needs 

requiring large expenditure: 

customer meter replacement, 

water main replacement program, 

new customer billing system or 

Automatic Meter Reading (AMR) 

system.

Begin to assemble economic 

business case for long-term 

needs based upon improved data 

becoming available through the 

water audit process.

Conduct detailed planning, 

budgeting and launch of 

comprehensive improvements for 

metering, billing or infrastructure 

management

Continue incremental 

improvements in short-term and 

long-term loss control 

interventions

Establish long-term apparent and 

real loss reduction goals (+10 

year horizon)

Establish mid-range (5 year 

horizon) apparent and real loss 

reduction goals

City of Santa Rosa  (NM3515010)

1/2016 - 12/2016

Water Loss Control Planning Guide

Establish/revise policies and 

procedures for data collection

Refine data collection practices 

and establish as routine business 

process

Annual water audit is a reliable 

gauge of year-to-year water 

efficiency standing

Level III (51-70) Level IV (71-90)

Water Audit Data Validity Level / Score

Level I (0-25)

American Water Works Association.
Copyright © 2014, All Rights Reserved.

WAS v5.0
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Target ILI Range

1.0 - 3.0

>3.0 -5.0

>5.0 - 8.0

Greater than 8.0

Less than 1.0

Water resources are believed to be sufficient to 

meet long-term needs, but demand management 

interventions (leakage management, water 

conservation) are included in the long-term 

planning.Water resources are plentiful, reliable, and easily 

extracted.

Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective utilization of water 

as a resource.  Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term target - is discouraged.

If the calculated Infrastructure Leakage Index (ILI) value for your system is 1.0 or less, two possibilities exist.   a) you are maintaining your leakage at low 

levels in a class with the top worldwide performers in leakage control.  b) A portion of your data may be flawed, causing your losses to be greatly 

understated.  This is likely if you calculate a low ILI value but do not employ extensive leakage control practices in your operations.  In such cases it is 

beneficial to validate the data by performing field measurements to confirm the accuracy of production and customer meters, or to identify any other 

potential sources of error in the data.  

Water resources can be developed or purchased 

at reasonable expense; periodic water rate 

increases can be feasibly imposed and are 

tolerated by the customer population.

Cost to purchase or obtain/treat water is low, as 

are rates charged to customers.

Existing water supply infrastructure capability is 

sufficient to meet long-term demand as long as 

reasonable leakage management controls are in 

place.

Superior reliability, capacity and integrity of the 

water supply infrastructure make it relatively 

immune to supply shortages.

Financial Considerations

Water resources are costly to develop or 

purchase; ability to increase revenues via water 

rates is greatly limited because of regulation or low 

ratepayer affordability.

Water Resources Considerations

Available resources are greatly limited and are 

very difficult and/or environmentally unsound to 

develop.  

Operational Considerations

Operating with system leakage above this level 

would require expansion of existing infrastructure 

and/or additional water resources to meet the 

demand.

General Guidelines for Setting a Target ILI

(without doing a full economic analysis of leakage control options)

Once data have been entered into the Reporting Worksheet, the performance indicators are automatically calculated.  How does a water utility operator know 

how well his or her system is performing?  The AWWA Water Loss Control Committee provided the following table to assist water utilities is gauging an 

approximate Infrastructure Leakage Index (ILI) that is appropriate for their water system and local conditions.  The lower the amount of leakage and real losses 

that exist in the system, then the lower the ILI value will be. 

Note: this table offers an approximate guideline for leakage reduction target-setting.  The best means of setting such targets include performing an economic 

assessment of various loss control methods.  However, this table is useful if such an assessment is not possible. 
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Value to be entered by user

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

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: 
2016

Data can be entered back to: 
2010

   NAME OF CONTACT PERSON: Mark Micelli 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

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

575.472.3404TELEPHONE:

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

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

mmicelli@srnm.org

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.

Santa Rosa

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

X0A0T

X0A1T

NMOSE GPCD Calculator v2.02 1
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Census Information Data Table 2.1

2016 TO 2010

               OR Use the most recent census data

DATA

US Census Table Description INPUT

DP-1 Profile of General Population and Housing Characteristics Census Year  2010

Subject

Relationship In group quarters Total 568

Housing Occupancy Total housing units Total 1,178

Occupied housing units 981

Vacant housing units 197

Households by Type Average household size Total 2.42

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

Vacancy Rate % 16.7%

COMMENTS:

Table 2.1 As directed on this table, used the  Household size as the 2010 Census total population (2,848) divided by total number of housing units (1,178) 

= 2.42.  The actual census page lists the average household size as 2.32.

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/


Santa Rosa

Instructions

TABLE 3.1 2016 TO 2010 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

2016 3,100,000 3,336,000 3,155,000 3,541,000 4,330,000 4,884,000 6,390,000 5,541,000 4,578,000 3,039,000 2,689,000 3,384,000 47,967,000

2015 4,583,000 2,746,000 3,273,000 3,788,000 3,624,000 4,513,000 5,373,000 4,313,000 4,692,000 3,116,000 3,207,000 3,417,000 46,645,000

2014 3,491,000 3,087,000 3,396,000 4,172,000 4,223,000 5,535,000 4,139,000 5,242,000 4,473,000 3,409,000 2,881,000 2,894,000 46,942,000

2013 3,811,000 2,928,000 3,216,000 4,747,000 4,539,000 5,419,000 6,061,000 4,733,000 4,166,000 3,492,000 3,386,000 2,924,000 49,422,000

2012 3,612,000 2,932,000 3,063,000 4,716,000 5,915,000 6,480,000 7,745,000 5,957,000 5,797,000 4,330,000 3,726,000 2,916,000 57,189,000

2011 3,613,000 4,275,000 3,966,000 5,041,000 5,796,000 6,967,000 7,531,000 7,491,000 4,583,000 5,498,000 3,711,000 3,179,000 61,651,000

2010 3,140,000 3,316,000 3,147,000 3,692,000 5,732,000 7,891,000 5,477,000 6,328,000 6,813,000 4,217,000 3,988,000 3,582,000 57,323,000

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

2016 695 693 696 697 702 702 705 684 706 701 695 701 698

2015 692 696 696 697 697 699 697 695 697 703 708 702 698

2014 696 699 699 707 706 700 700 704 699 697 695 696 700

2013 700 695 709 708 711 709 711 707 713 708 705 700 706

2012 704 712 715 709 714 718 709 719 718 714 715 713 713

2011 723 720 722 720 714 720 720 726 722 723 715 714 720

2010 727 727 728 734 738 736 734 736 740 734 730 725 732

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

2016 -0.02% 0

2015 -0.23% 0

2014 -0.92% 0

2013 -0.98% 0

2012 -0.91% 0

2011 -1.71% 0

2010 0

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

2016 1,682 1,677 1,684 1,687 1,699 1,699 1,706 1,655 1,709 1,696 1,682 1,696 2.42 1,689

2015 1,675 1,684 1,684 1,687 1,687 1,692 1,687 1,682 1,687 1,701 1,713 1,699 2.42 1,690

2014 1,684 1,692 1,692 1,711 1,709 1,694 1,694 1,704 1,692 1,687 1,682 1,684 2.42 1,694

2013 1,694 1,682 1,716 1,713 1,721 1,716 1,721 1,711 1,725 1,713 1,706 1,694 2.42 1,709

2012 1,704 1,723 1,730 1,716 1,728 1,738 1,716 1,740 1,738 1,728 1,730 1,725 2.42 1,726

2011 1,750 1,742 1,747 1,742 1,728 1,742 1,742 1,757 1,747 1,750 1,730 1,728 2.42 1,742

2010 1,759 1,759 1,762 1,776 1,786 1,781 1,776 1,781 1,791 1,776 1,767 1,755 2.42 1,772

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

2016 59.46 71.04 60.42 69.98 82.22 95.83 120.82 107.98 89.32 57.79 53.29 64.35

2015 88.28 58.23 62.68 74.86 69.31 88.93 102.76 82.72 92.72 59.08 62.39 64.88

2014 66.86 65.18 64.76 81.28 79.73 108.91 78.82 99.25 88.14 65.20 57.10 55.43

2013 72.57 62.17 60.46 92.35 85.10 105.28 113.63 89.24 80.48 65.75 66.15 55.68

2012 68.39 60.77 57.10 91.62 110.43 124.31 145.61 110.44 111.21 80.84 71.78 54.52

2011 66.61 87.63 73.22 96.44 108.21 133.28 139.43 137.54 87.43 101.37 71.49 59.35

2010 57.57 67.31 57.62 69.28 103.53 147.68 99.46 114.61 126.81 76.58 75.25 65.86

COMMENTS:

79.21

3. SINGLE-FAMILY RESIDENTIAL (SFR)

AVG CONN. 

CALCULATION

Active Connections Only

ANNUAL DATAMONTHLY DATA

ANNUAL 

CONSUMPTION

DATA INPUT SHEET

NUMBER OF SFR CONNECTIONS (Monthly)

ANNUAL 

CALCULATION

AVG. ANNUAL 

CONNECTIONS

SFR 

POPULATION

SIZE OF 

HOUSEHOLD

CALCULATED 

GROWTH RATE

No. VACANT SFR 

CONNECTIONS

ANNUAL SFR GPCD

90.76

96.95

88.61

77.79

75.63

75.94

Info

Return to 
Instructions

Info

Info

Info

Info

Info

Info
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Santa Rosa

Instructions

2016 TO 2010

TABLE 4.1 TABLE 4.5 TABLE 4.6

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

2016 2,147,000 1,561,000 1,673,000 1,624,000 1,490,000 1,681,000 1,895,000 1,931,000 1,661,000 1,423,000 1,464,000 1,216,000 19,766,000

2015 1117000 1029000 1010000 1127000 1377000 1551000 1569000 1770000 2020000 1858000 1459000 1654000 17,541,000

2014 947,000 821,000 826,000 1,190,000 1,109,000 1,546,000 1,080,000 1,637,000 1,346,000 986,000 1,012,000 1,022,000 13,522,000

2013 1,082,000 884,000 1,033,000 1,534,000 1,238,000 1,528,000 1,766,000 1,550,000 1,380,000 1,084,000 1,018,000 911,000 15,008,000

2012 1,703,000 1,076,000 1,040,000 1,381,000 1,330,000 1,992,000 1,778,000 1,415,000 1,557,000 1,260,000 1,110,000 815,000 16,457,000

2011 1,888,000 1,372,000 1,268,000 1,409,000 1,743,000 1,818,000 2,111,000 2,054,000 1,623,000 1,477,000 1,439,000 1,313,000 19,515,000

2010 721,000 782,000 799,000 888,000 1,458,000 1,882,000 1,418,000 1,519,000 1,880,000 1,176,000 1,168,000 1,244,000 14,935,000

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

2016 212 212

2015 212 212

2014 212 212

2013 212 212

2012 203 203

2011 203 203

2010 203 203

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

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 427 35

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 427 35

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 427 35

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 427 35

2012 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 409 34

2011 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 409 34

2010 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 409 34

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

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

2012 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

2011 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

2010 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

4. MULTI-FAMILY RESIDENTIAL (MFR)

MFR 

POPULATION

ANNUAL DATAMONTHLY DATA

126.75

ANNUAL UNIT 

CALCULATION

No. CURRENT 

UNITS

DATA INPUT SHEET

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

110.21

ANNUAL 

CONSUMPTION

ANNUAL 

CALCULATION

ANNUAL MFR GPCD

VACANT MFR 

CONNECTIONS

130.69

100.02

112.48

86.71

96.24

Return to 
Instructions

Info

Info

Info
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Santa Rosa

Instructions

2016 TO 2010

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

2016 5,788,000 6,036,000 6,017,000 6,474,000 6,937,000 7,791,000 9,553,000 8,055,000 7,689,000 7,153,000 6,929,000 5,051,000 85.19 83,473,000

2015 6,037,000 5,406,000 5,474,000 6,372,000 6,358,000 7,632,000 8,197,000 7,328,000 7,618,000 6,455,000 5,176,000 6,333,000 79.98 78,386,000

2014 6,490,000 5,260,000 6,204,000 7,256,000 7,141,000 9,553,000 6,282,000 8,348,000 8,320,000 6,440,000 5,969,000 6,902,000 85.76 84,165,000

2013 6,778,000 5,047,000 6,098,000 9,923,000 7,643,000 8,909,000 9,459,000 7,916,000 6,706,000 7,045,000 5,939,000 5,003,000 87.59 86,466,000

2012 6,271,000 5,195,000 5,712,000 7,522,000 9,169,000 8,764,000 10,921,000 8,630,000 8,167,000 7,084,000 6,318,000 5,190,000 90.14 88,943,000

2011 6,035,000 7,386,000 6,868,000 7,776,000 9,017,000 9,519,000 10,400,000 10,502,000 7,184,000 7,188,000 6,409,000 5,498,000 94.49 93,782,000

2010 5,827,000 5,748,000 6,682,000 7,309,000 8,856,000 10,885,000 9,246,000 9,374,000 10,668,000 6,905,000 7,293,000 6,160,000 94.61 94,953,000

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

2016 26,000 69,000 493,000 765,000 1,090,000 1,230,000 1,326,000 1,050,000 970,000 955,000 575,000 90,000 8.82 8,639,000

2015 9,000 52,000 160,000 406,000 463,000 758,000 555,000 535,000 432,000 793,000 37,000 42,000 4.33 4,242,000

2014 67,000 110,000 322,000 368,000 1,205,000 1,255,000 831,000 784,000 495,000 341,000 265,000 337,000 6.50 6,380,000

2013 260,000 279,000 310,000 680,000 485,000 664,000 742,000 1,037,000 387,000 577,000 511,000 66,000 6.08 5,998,000

2012 42,000 102,000 287,000 574,000 681,000 767,000 1,047,000 877,000 1,116,000 1,090,000 658,000 728,000 8.08 7,969,000

2011 122,000 65,000 369,000 1,140,000 977,000 789,000 787,000 627,000 859,000 495,000 463,000 185,000 6.93 6,878,000

2010 83,000 46,000 66,000 223,000 1,388,000 644,000 692,000 440,000 1,063,000 665,000 649,000 582,000 6.52 6,541,000

COMMENTS:

ICI ANNUAL 

CONSUMPTION
ICI GPCD 

DATA INPUT SHEET

In this GPCD analysis, water associations outside the city limits are included in exported water and are shown on Table 7.3.  Table  5.2: Other metered includes hydrants, bulk sales, unbilled middle school (includes 

football field) and no charge water.  

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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Santa Rosa

Instructions

2016 TO 2010

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

2016 N/A

2015 N/A

2014 N/A

2013 N/A

2012 N/A

2011 N/A

2010 N/A

COMMENTS:

ANNUAL DATA

6. REUSE

MONTHLY DATA

REUSE ANNUAL 

DIVERSIONS
REUSE GPCD 

DATA INPUT SHEET Return to 
InstructionsInfo
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Santa Rosa

TABLE 7.1 2016 TO 2010 TABLE 7.6 TABLE 7.7

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

2016 14,066,000 14,189,000 17,173,000 17,041,000 16,468,000 17,802,000 24,516,000 19,684,000 19,886,000 16,526,000 16,978,000 12,930,000 207,259,000

2015 15,323,000 11,135,000 11,330,000 16,889,000 14,143,000 19,107,000 18,270,000 18,734,000 16,225,000 14,726,000 12,718,000 14,645,000 183,245,000

2014 15,655,000 12,351,000 13,820,000 18,863,000 18,095,000 18,223,000 10,816,000 12,528,000 18,307,000 14,867,000 13,980,000 11,513,000 179,018,000

2013 16,348,000 12,961,000 15,163,000 22,074,000 17,632,000 20,016,000 24,258,000 18,255,000 16,766,000 18,683,000 15,745,000 11,944,000 209,845,000

2012 18,887,000 13,181,000 13,320,000 20,114,000 25,269,000 25,050,000 29,857,000 21,914,000 19,269,000 20,241,000 14,280,000 13,758,000 235,140,000

2011 15,043,000 17,954,000 14,748,000 18,965,000 18,619,000 26,123,000 23,212,000 25,703,000 17,615,000 17,650,000 16,651,000 14,183,000 226,466,000

2010 13,702,000 11,324,000 14,416,000 15,154,000 18,946,000 27,360,000 21,533,000 21,112,000 25,577,000 15,920,000 14,202,000 16,931,000 216,177,000

TABLE 7.2 TABLE 7.8 TABLE 7.9

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

2016 N/A

2015 N/A

2014 N/A

2013 N/A

2012 N/A

2011 N/A

2010 N/A

TABLE 7.3 TABLE 7.10 TABLE 7.11

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

2016 1,076,000 1,033,000 839,000 978,000 1,268,000 1,431,000 1,335,000 1,431,000 1,510,000 1,173,000 1,166,000 1,290,000 14,530,000

2015 880,000 732,000 684,000 1,073,000 1,048,000 1,245,000 1,461,000 1,232,000 1,391,000 1,317,000 1,202,000 934,000 13,199,000

2014 842,000 893,000 716,000 1,069,000 947,000 1,209,000 1,148,000 1,358,000 1,097,000 713,000 764,000 706,000 11,462,000

2013 964,000 783,000 777,000 1,164,000 989,000 1,191,000 1,402,000 1,130,000 1,059,000 942,000 811,000 954,000 12,166,000

2012 1,383,000 647,000 747,000 949,000 1,186,000 1,082,000 1,332,000 1,236,000 1,217,000 884,000 872,000 699,000 12,234,000

2011 1,625,000 1,030,000 771,000 1,016,000 942,000 1,153,000 1,535,000 1,353,000 876,000 817,000 833,000 808,000 12,759,000

2010 867,000 784,000 773,000 702,000 962,000 1,362,000 1,265,000 1,066,000 1,103,000 866,000 853,000 987,000 11,590,000

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

2016 12,990,000 13,156,000 16,334,000 16,063,000 15,200,000 16,371,000 23,181,000 18,253,000 18,376,000 15,353,000 15,812,000 11,640,000 192,729,000 2,685

2015 14,443,000 10,403,000 10,646,000 15,816,000 13,095,000 17,862,000 16,809,000 17,502,000 14,834,000 13,409,000 11,516,000 13,711,000 170,046,000 2,685

2014 14,813,000 11,458,000 13,104,000 17,794,000 17,148,000 17,014,000 9,668,000 11,170,000 17,210,000 14,154,000 13,216,000 10,807,000 167,556,000 2,689

2013 15,384,000 12,178,000 14,386,000 20,910,000 16,643,000 18,825,000 22,856,000 17,125,000 15,707,000 17,741,000 14,934,000 10,990,000 197,679,000 2,705

2012 17,504,000 12,534,000 12,573,000 19,165,000 24,083,000 23,968,000 28,525,000 20,678,000 18,052,000 19,357,000 13,408,000 13,059,000 222,906,000 2,703

2011 13,418,000 16,924,000 13,977,000 17,949,000 17,677,000 24,970,000 21,677,000 24,350,000 16,739,000 16,833,000 15,818,000 13,375,000 213,707,000 2,719

2010 12,835,000 10,540,000 13,643,000 14,452,000 17,984,000 25,998,000 20,268,000 20,046,000 24,474,000 15,054,000 13,349,000 15,944,000 204,587,000 2,750

Table 7.5 TABLE 7.14

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

2016 156 175 196 199 183 203 279 219 228 184 196 140 2016 196.69

2015 174 138 128 196 157 222 202 210 184 161 143 165 2015 173.51

2014 178 152 157 221 206 211 116 134 213 170 164 130 2014 170.73

2013 183 161 172 258 199 232 273 204 194 212 184 131 2013 200.25

2012 209 166 150 236 287 296 340 247 223 231 165 156 2012 225.90

2011 159 222 166 220 210 306 257 289 205 200 194 159 2011 215.31

2010 151 137 160 175 211 315 238 235 297 177 162 187 2010 203.86

COMMENTS:

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))

DATA INPUT SHEET

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

MONTHLY DATA

7. TOTAL WATER DIVERTED AND SUPPLIED

ANNUAL DATA

ANNUAL TOTAL 

DIVERTED CALC

Return to 
Instructions

Info
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ANNUAL 2016 To: 2010

Year

SYSTEM 

GPCD

2016 196.69

2015 173.51

2014 170.73

2013 200.25

2012 225.90

2011 215.31

2010 203.86

MONTHLY

Month

SFR 

GPCD

January 59.46

February 71.04

March 60.42

April 69.98

May 82.22

June 95.83

July 120.82

August 107.98

September 89.32

October 57.79

November 53.29

December 64.35

Year 2016

Peak/Ave 1.55

YEAR 2016

Month

MFR 

GPCD

January No Data

February No Data

March No Data

April No Data

May No Data

June No Data

July No Data

August No Data

September No Data

October No Data

November No Data

December No Data

Peak/Ave #DIV/0!

YEAR 2016

Santa Rosa8. SUMMARY GPCD REPORTED DATA
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9. System Total Annual Reporting Performance

Overall Annual GPCD (based on Total Population)
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On Graph? Yes Yes Yes Yes Yes 2015 48 18 80 4 Not Graphe 24

2016 48.95 20.17 85.19 8.82 33.56 196.69    32.88           2014 48 14 86 7 Not Graphe 17

2015 47.60 17.90 79.98 4.33 23.71 173.51    23.23           2013 50 15 88 6 Not Graphe 41

2014 47.83 13.78 85.76 6.50 16.86 170.73    16.55           2012 58 17 90 8 Not Graphe 53

2013 50.06 15.20 87.59 6.08 41.32 200.25    40.79           2011 62 20 94 7 Not Graphe 32
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10. Monthly Reporting Performance
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Appendix C. Best Management Practices 
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System Water Audit and Water Loss 
A. Description 

 
System water audits and water loss programs are effective methods of accounting for all water usage by 
a utility within its service area. Performing a reliable water audit is the foundation of proper water 
resource management and loss control in public drinking Water Systems. There has been much recent 
interest in revising and developing water audit procedures to move away from simply considering 
“unaccounted for water” to a systematic methodology of accounting for all water uses. The structured 
approach of a water audit allows a utility to reliably track water uses and provide the information to 
address unnecessary water and revenue losses. The resulting information from a water audit will be 
valuable in setting performance indicators and in setting goals and priorities for cost-effectively reducing 
water losses. 

 
Compiling a water audit is a two-step approach, a top-down audit followed by a bottom-up audit. The 
first step, the top-down audit, is a desktop audit using existing records and some estimation to provide 
an overall picture of water losses. If a utility has been conducting a water audit using the American Water 
Works Association (“AWWA”) M36 Manual, the utility will already have the data needed to complete the 
first step of this audit. The records that will be needed include quantity of water entering the system, 
customer billing summaries, leak repair summaries, average pressures, meter accuracy test, meter 
change-out summary, permitted fire hydrant use, and other records that may be kept on water theft and 
unmetered uses such as street cleaning.  

 
The second step of the audit, the bottom-up approach, involves a detailed investigation into actual 
policies and practices of the utility. This part of the audit is phased in over several years. There are several 
areas to be addressed including development of better estimates of water use by the fire department, 
water used in line flushing and street cleaning, and metering of all authorized uses. The procedures of 
the detailed water audit also include using night flow and zonal analysis to better estimate leakage; 
analysis of leakage repair records for length of time from reporting to repair of the leak; and analyzing 
pressure throughout the system. 

 
Several indicators from the analyses in a water audit should be considered by utilities in order to improve 
water loss control procedures. These include: 

 
1) Real Losses 

Losses due to leakage and excess system pressure. Real losses can be reduced by more 
efficient leakage management, improved response time to repair leaks, improved 
pressure management and level control, and improved system maintenance, 
replacement, and rehabilitation. The cost of real losses is estimated using the marginal 
production costs, such as energy and chemicals needed to treat and deliver the water. 

 
2) Apparent Losses 

Losses due to meter accuracy error, data transfer errors between meter and archives, 
data analysis errors between archived data and data used for billing/water balance, and 
unauthorized consumption including theft. The cost of apparent losses is estimated 
using the retail commodity rates. 
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3) Unavoidable Annual Real Losses (“UARL”) 
This represents the theoretically low level of annual real losses in millions of gallons daily 
(“MGD”) that could exist in a system if the current best management practices for leak 
management are successfully implemented. It is based on data obtained from systems 
where effective leakage management was implemented. The calculation of the UARL is 
based on number of miles of water mains, number of service connections, average water 
pressure, and length of service connections. The UARL is allocated to service lines and 
water mains. 
The revised AWWA M36 Manual will provide details on how to calculate unavoidable 
annual real losses. 

 
4) Infrastructure Leakage Index (“ILI”) 

Ratio of annual real losses divided by UARL. The ILI provides a ratio of current leakage 
relative to the best level obtainable with current best management practices for leakage. 
A ratio of 1.0 would indicate that the utility has reduced losses to the theoretically lowest 
level possible. 

 

5) Economic Level of Leakage (“ELL”) 
This is a calculation based on the cost of reducing leakage. It is the theoretical level at 
which the cost of leakage reduction meets the cost of the water saved through leakage 
reduction. These costs include not only the cost of producing water but also the avoided 
cost of replacing the water. 

 
In order to reduce water losses due to leakage, a utility should maintain a proactive water loss program. 

A structured approach to leakage management has proven to be successful in limiting losses. Potential 

elements of an active water loss program include: 

 
1) Conducting regular inspections and soundings of all water main fittings and connections; 

2) Using a water loss modeling program. A model can range from the AWWA M36 Manual Water 

Audit Spreadsheet to a commercially available statistical model; 

3) Metering individual pressure zones; 

4) Establishing district metering areas (“DMA”) and measuring daily, weekly or monthly flows with 

portable or permanently installed metering equipment; 

5) Continuous or intermittent night-flow measurement; 

6) Installing temporary or permanent leak noise detectors and loggers; 

7) Reducing repair time on leaks since long-running small to medium size leaks can be the greatest 

volume of annual leakage; 

8) Controlling pressure just above the utility’s standard-of-service level taking into account fire 

requirements, outdoor seasonal demand and requisite tank filling; 

9) Operating pressure zones based on topography; 

10) Limiting surges in pressure; and 

11) Reducing pressure seasonally and/or where feasible to reduce losses from background leaks. 
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If a utility has not had regular leak surveys performed it will probably need at least three leak surveys 

performed in consecutive years or every other year for these reasons: 

 
1) The first survey will uncover leaks that have been running for a long time; 

2) The second survey will uncover additional long-running leaks whose sounds were masked by larger 

nearby leaks; and 

3) By the third survey, the level of new leaks should start to approximate the level of new reported 

leaks. 

 
The utility should make every effort to inform customers when leaks exist on the customer side of the 

meter. If customer service line leaks are significant, a utility might consider the option of making the 

repairs itself. 

 

The utility should reduce apparent losses since reducing these losses will increase utility revenue. Some 

of the areas that should be examined are: 

 

1) Customer meter inaccuracy due to meter wear, malfunction or inappropriate size or type of meter; 

2) Data transfer error when transferring customer metered consumption data into the billing system; 

3) Data analysis errors including poor estimates of unmetered or unread accounts; 

4) Inaccurate accounting resulting in some accounts not being billed for water use; 

5) All forms of unauthorized consumption including meter or meter reading tampering, fire hydrant 

theft by contractors, unauthorized taps, and unauthorized restoration of water service cutoffs; 

and 

6) Unmetered municipal connections (every effort should be made to meter municipal connections 

to better account for water use). 

 
B. Implementation 

 

To successfully implement this BMP, the utility should start by forming a working group from the following 

work areas: management, distribution, operations, production, customer service, finance, and 

conservation. Each of these work areas has an essential role to play in implementing this BMP. Smaller 

utilities may have the same person doing several of these functions and therefore the working group 

may just be one or two individuals. The utility should also consider a public involvement process to solicit 

outside input as well as to enhance public relations. 

 

Initially the working group should focus on gathering relevant data and identifying current practices listed 

above in Section B that form the basis for the top-down audit. Some of the questions that should be 

addressed during the top-down audit are: 
 

1) How often do we test production meters? Commercial meters over 1 inch? Over 2 inches? 
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2) How often do we replace or repair ⅝ and ¾-inch meters? 

3) How inaccurate are the ⅝ and ¾ inch meters on average when they are replaced? 

4) Do we estimate total leakage from each leak based on the leakage flow rate and length of leakage 

from time reported when we fix leaks? 

5) How long does it take to repair leaks, itemized by size of leak? 

6) Are customers encouraged to report leaks? 

7) Do we have a system for tracking location of leaks and a method to calculate when it is cost-

effective to replace mains and service lines? 

8) Are meter readers trained to look for and report leaks? 

9) Do we adjust consumption records when billing records are adjusted? 

10) Is backwash and other in-plant water use optimized? 

11) How effective is our theft reduction program? 

 

Based on the data collected and information from the questions above, the utility should have enough 

information to complete a top-down audit. 

 

An ILI of 3 should be used as an example of an achievable target. If the ILI is 3 or below, then further 

implementation of the BMP is not required until the following year. This would indicate that the utility 

already has an effective water audit and water loss program. If the ILI is above 3, then the utility should 

implement a more effective water audit and water loss program. The utility then proceeds to conduct a 

bottom-up audit. 

 

In conducting the bottom-up audit, the utility addresses the relevant issues identified during the top-

down audit and further investigates those issues discussed in Section B. The utility uses the results of the 

audit to focus on the best approaches to reduce both real and apparent losses. Depending on whether 

the ILI is relatively high or low determines the number of years it may take to reduce the ILI to 3. 

 

Each subsequent year, the utility completes another top-down audit. Over time the utility should be able 

to gradually reduce its ILI to 3. If the utility finds the ILI is increasing, then it should perform a bottom up 

audit. 

 
C. Schedule 

 

To accomplish this BMP, the utility should: 

 
1) Gather the necessary information for conducting the top-down audit, develop the procedures and 

complete the audit within the first twelve (12) months of implementing this BMP. 

2) The bottom-up refinements should start to be implemented in the twelve (12) months 

immediately following the completion of the top-down audit if the ILI exceeds 3. 
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3) Based on the goal of achieving an ILI target of 3, the utility continues to implement bottom-up 

refinements to reduce real and apparent losses each subsequent year until the utility achieves an 

ILI of 3. 

4) The utility’s ILI should be calculated each year. 

 
D. Scope 

 

To accomplish this BMP, the utility should: 

 
1) Conduct a periodic system audit following the methodology contained in the revised AWWA M36 

Manual. 
2) Develop and perform a proactive distribution system water loss program and repair identified 

leaks. 
3) If the utility’s ILI is greater than 3: 

a. Implement a pressure reduction strategy if warranted; 
b. Implement a program to reduce real losses, including a leak detection and repair 

program; 
c. Implement a program to reduce apparent losses; and 
d. Advise customers when it appears that leaks exist on the customer’s side of the 

meter and evaluate a program to repair leaks on the customer’s service line. 
 

E. Documentation 

 

To track the progress of this BMP, the utility should gather and have available the following 

documentation: 

 

1) A copy of each annual system audit, the ILI for each year, and a list of actions taken in response to 

audit recommendations; 

2) Annual leak detection and repair survey, including number and sizes of leaks repaired; 

3) Number of customer service line leaks identified and actions taken to repair these leaks; 

4) Pressure reduction actions taken, if any; and 

5) Annual revenue increased through reducing apparent losses. 

 
F. Determination of Water Savings 

 

Potential water savings are an integral part of the system water audit process and should be contained in 

the audit report. Based on the results of the audit, the utility should set goals for reducing its losses. 

 
G. Cost-Effectiveness Considerations 

 

Direct costs that should be considered in implementing this BMP include the initial and ongoing costs for 

performing and updating the water audits and capital costs for items such as leak detection equipment 
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and billing software upgrades. Utilities may wish to do the work in house with technical staff or by using 

outside consultants and contractors. 

 

A recommended method to make cost effectiveness decisions is based on the economic value of real 

losses and apparent losses (See Section I. References for Additional Information, 4.).  Real losses are 

losses due to leaks and are valued at actual costs to produce and deliver the water. Apparent losses, 

sometimes called paper losses, are those attributable to meter and billing inaccuracies and are valued at 

the retail rates charged by the utility. The amount of lost revenue due to real losses, based on the utility’s 

marginal production cost, and apparent losses, valued at the retail rate charged to customers, can be 

compared to the costs of reducing the sources of loss. 
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School Education 

A. Description 
 
School education programs, while not directly related to an equipment change, may result in both short 

and long-term water savings. Behavioral changes by the students based upon greater knowledge are 

often shared with parents and implemented at home. To be effective, a school education program should 

provide curriculum material appropriate to the grade level of the student, increasing in complexity from 

elementary school through high school. If such a curriculum does not already exist, local curriculum 

experts may be willing to help develop the desired materials. 

 

A complementary aspect can be to include a water audit unit as part of the curriculum where the 

students take flow measurements of showerheads and faucet aerators at their homes. If the 

showerheads and faucet aerators are higher than the current standard, the students would receive 

efficient showerheads and faucet aerators to install with the assistance of their parents. This unit can be 

successfully implemented in grade 5 or higher and can meet the requirements of this BMP without 

additional curriculum development. 

 

The circumstances and challenges of the local water resources should be considered in choosing or 

developing a conservation curriculum. Grade level appropriate material is important in ensuring that the 

students understand the information. A quality water conservation program for schools provides 

teachers with materials that contribute to learning mathematics, science, social studies and history while 

educating the students about water conservation and local water resources. 

 

Another option beyond offering a supplemental curriculum is to offer an education entertainment show 

for grades 1 to 4. In addition, the percentage of students that can be reached is often higher than for 

adoption of a curriculum. 

 

To evaluate the effectiveness of the education materials, presentation or show, the utility should use an 

evaluation tool such as a pre- and posttest or survey. 

 
B. Implementation 

 

Implementation should consist of at least the following actions: 

 
1) Evaluate local, regional, state or national resources available to determine applicability to the 

utility’s local water conditions. Consider creating an advisory committee of local educators to assist 
in choosing or creating the curriculum; 
 

2) Implement a school education program to promote water conservation and water conservation 
related benefits. 
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Programs include working with school districts and private schools in the water suppliers’ service 
area to provide instructional assistance, educational materials, and classroom presentations that 
identify urban, agricultural, and environmental issues and conditions in the local watershed and 
water service area.  
 
A water oriented curriculum that is focused on conservation and resource issues should be made 
available for all grades. 

 
a. Grade appropriate programs and/or materials should be implemented for grade 

levels 1 to 6 initially. Alternatively, a presentation or educational show can be 
offered for some or all of these grade levels. 
 

b.  For grades 7 to 8 and for high school students, the utility should do one of the 
following: distribute grade appropriate materials for high school science, political 
science, or other appropriate classes; present assembly type programs to high 
schools; sponsor science fairs with emphasis on conservation; or implement 
education programs with community groups like Scouts, 4-H clubs, etc. 

 

The utility can elect to meet this BMP by focusing only on grades 1 to 6 or 7 to 12 and achieving higher 

participation rates. 

 

C. Schedule 

 

Depending on the program option(s) selected, the following schedule should be followed: 

 

1) Utility should adopt or develop the program in the first year and start implementation in the 

second year for grades 1 to 4. 

2) Utility should adopt or develop the program in the second year and start implementation in the 

third year for grades 5 to 6. 

3) Utility should adopt or develop the program in the third year and start implementation in the 

fourth year for grades 7 to 8. 

4) Utility should adopt or develop the program in the fourth year and start implementation in the 

fifth year for grades 9 to 12. 

 
D. Scope 

 

Select items 1 and 2 or item 3. 

 
1) The utility should strive to reach 10 percent of students in grades 1 to 6 with a presentation or 

curriculum each year by the third year of implementation, following the schedule above, and 
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2) The utility should strive to reach at least 10 percent of students in grades 7 to 12 with a 

presentation or curriculum each year by the third year of implementation following the schedule 

above. Or, 

3) Alternatively this BMP will be met if the utility only focuses on grades 1 to 6 or 7 to 12. The program 

would be developed in the first year and implemented in the second year for either alternative. 

The utility should strive to reach either 15 percent of students in grades 1 to 6 each year by the 

third year of implementation or 15 percent of students in grades 7 to 12 by the third year of 

implementation. 

4) The utility can count as participant students reached through clubs and educational events; and 

students impacted by utility sponsored program outside the utility service area. 

5) For smaller utilities, or those in which service area boundaries overlap school district boundaries 

with another water utility, jointly operated or funded programs should be considered. 

 
E. Documentation 

 
To track the progress of this BMP, the utility should gather and have available the following 

documentation: 

 
1) Number of school presentations made during reporting period; 

2) Number and type of curriculum materials developed and/or provided by water supplier, including 

confirmation that curriculum materials meet state education framework requirements and are 

grade-level appropriate; 

3) Number and percent of students reached by presentations and by curriculum; 

4) Number of students reached outside the utility service area; 

5) Number of in-service presentations or teacher’s workshops conducted during reporting period; 

6) Results of evaluation tools used, such as pre- and posttests, student surveys, teacher surveys; 

7) Copies of program marketing and educational materials; and 

8) Annual budget for school education programs related to conservation. 

 
G. Determination of Water Savings 

 
Water savings for school education programs are difficult to quantify and therefore estimated savings are 

not included in this BMP. If the retrofit kit is distributed, water savings can be calculated as described in 

the Residential Retrofit BMP. A 1991 study conducted for The Harris Galveston Coastal Subsidence District 

found an average savings of 18 percent or 1,400 gallons per month in homes where the student and 

parent had installed efficient showerheads and aerators on bathroom and kitchen sinks. 

 
H. Cost-effectiveness Considerations 
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A true cost-effectiveness analysis cannot be determined without a measure of water savings. By 

implementing this BMP, the utility will enhance its public image, increase customer goodwill, and increase 

the viability of its overall water conservation efforts. 

 

School education costs vary widely due to the varying types of programs. Curriculum units can be 

developed and implemented for $1 to $3 per student. Educational entertainment programs can be 

developed or contracted out for $2 to $5 per student. There are prepackaged contractor programs with 

extensive features that cost up to $35 per student. Most programs will require utility staff oversight and 

outreach efforts to schools and students. 
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Water Survey for Single-Family and Multi-Family Customers  
 

A.  Applicability  
 

This BMP is intended for a Municipal Water User Group (“utility”) that has 20 percent of homes and 

apartments constructed before 1995 and/or more than 10 percent of landscapes with automatic irrigation 

systems. If the utility is unaware of the number or percentage of customers using automated irrigation 

systems, a drive-by survey can be conducted of a sample of customers to develop an estimate of how 

many have automatic systems. Once a utility decides to adopt this BMP, the utility should follow the BMP 

closely in order to achieve the maximum water efficiency benefit from this BMP. 

 
B.  Description  
 

A Water Survey Program can be an effective method of reducing both indoor and outdoor water usage. 

Under this BMP, the utility conducts a survey of single-family and multi-family customers to provide 

information to them about methods to reduce indoor water use through replacement of inefficient 

showerheads, toilets, aerators, clothes washers, and dishwashers. If the customer has an automatic 

irrigation system, the survey includes an evaluation of the schedule currently used and recommends any 

equipment repairs or changes to increase the efficiency of the irrigation system. 

 

Surveys should be offered based on water use starting with the highest single-family and multi-family 

accounts, respectively. Multi-family accounts should be analyzed based on gallons per unit, although 

almost all multi-family customers would benefit by this survey if they have not already retrofitted 

plumbing fixtures. The irrigation component of the single-family survey should target single-family 

customers using more than a certain amount of water per billing period that could be considered excessive 

for the particular geographic area and other characteristics of the service area. Typically, this is around 

20,000 gallons per month in summer since that could represent an outdoor use of more than 12,000 

gallons per month.  

 

Surveying outdoor water use in homes with water use below 20,000 gallons per month does not usually 

provide as significant an opportunity for water reductions. Customer water use records can give the utility 

a snapshot of which neighborhoods have higher than average water use. The drive by survey should note 

which lawns have monoculture of a turfgrass species and/or visible irrigation heads indicating an 

automated sprinkler system. Once the scope of services is determined, there are three options for 

conducting the survey: train utility staff to conduct an onsite survey; hire an outside contractor to conduct 

the onsite surveys; or provide a printed or online survey for customers to complete on their own. When 

conducting an onsite survey for a customer with an automatic irrigation system that is managed by an 

irrigation or maintenance contractor, it is beneficial to have the contractor present for the irrigation 

system survey.  
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For the indoor water use survey, a form can be used to provide the information on water reductions that 

would be achieved with each type of equipment change and the length of the payback period, taking into 

account any utility incentives that may be available. If it is an onsite survey, showerhead and faucet 

aerators can be changed during the survey.  

 

A leak check should be conducted to determine if there are any toilet leaks occurring and any dripping 

faucets. If 1.6 gallons per flush toilets have already been installed, the flush volume should be checked 

and, if needed, the water level in the tank should be adjusted to restore the flush volume to 1.6 gpf. If 

after the water level in the tank is adjusted, the flush volume is still well above 1.6 gpf, it is likely that the 

toilet originally had an early closure flapper. Using the model number on the inside of the tank and the 

Flapper Table (see References for Additional Information), the flapper required to restore the flush 

volume to 1.6 gpf can usually be determined. If the flapper is one of several early models of closure 

flappers, the flapper should be replaced during the survey and the information on the correct replacement 

flapper should be provided to the customer. 

 

Information on water use habit changes such as shorter showers, for example, should also be provided at 

the time of the survey. The customer should be provided information on climate-appropriate landscaping 

and about any programs the utility has for incentives to replace inefficient landscaping. The survey of 

automatic irrigation systems should include a check of the entire system for broken, misdirected or 

misting heads and pipe or valve leaks. The customer’s service line and meter box should also be checked 

for leaks.  

 

The system should be run to determine precipitation rates for typical zones. Each zone should be checked 

to be sure that rotors and spray heads are not on the same zone since they have greatly different 

precipitation rates. Head spacing should be checked to determine if proper heads are installed. The 

schedule on the irrigation controller should be checked and the customer queried about how the schedule 

is adjusted during the year.  

 

A schedule should be provided based on evapotranspiration (“ETo”)-based water-use budgets equal to no 

more than 80 percent of reference ETo per square foot of irrigated landscape. The statewide Texas 

Evapotranspiration Network (http://texaset.tamu.edu/) should be consulted for historical 

evapotranspiration data and methodology for calculating reference evapotranspiration and allowable 

stress. More aggressive landscape conservation programs can utilize stress coefficients lower than 80 

percent (See website).  

 

For larger water users, a uniformity analysis can be conducted. The customer should be provided a written 

report on the system repairs and equipment changes needed and the appropriate efficient irrigation 

schedule by month. The controller should be reset with the efficient schedule. If the system does not have 

a rain sensor, it should be installed as part of the survey if feasible or provided to the customer to be 

installed by a contractor. Information should be provided on the installation of dedicated landscape 

meters for multi-family customers if offered by the utility. 



City of Santa Rosa, New Mexico  Appendix C 
Water Conservation Plan  
 

 

Engineering ⬧ Environmental ⬧ Surveying 

C. Implementation 
 
The utility should develop and implement a plan to market these surveys to both single-family and multi-

family customers. Marketing should be done by ranking single-family customers according to water use on 

a monthly average and offer the program starting with those with the highest water use as a means of 

increasing cost effectiveness and water savings rapidly. Multi- family customers should be ranked by water 

use per unit. The survey can be offered by mail, telephone calls, email or through utility bill stuffers or 

other appropriate methods of communication. 

 

The customer incentive to participate can be reduced utility costs and also recognition as a water efficient 

customer. If the utility has incentive programs for 1.6 gpf toilets, efficient clothes washers, irrigation 

systems upgrades, or water efficient landscape, the survey should include this information in the report to 

the customer. 

 

Once a customer agrees to participate, the utility should collect the following information in the survey: 

 
1) Calculation of the ratio of summer to winter use based on a review of the customer water bills; 

2) Pressure on the customer’s side of the meter; 

3) Number and flush volume for each toilet; 

4) If any 1.6 gpf toilets are flushing at greater than 1.6 gpf due to replacement of early closure flapper 

with standard flapper; 

5) If any toilets are leaking around the flapper or over the overflow tube; 

6) Showerhead and aerator flow rates in gallons per minute (“gpm”) when valve is fully open; 

7) Estimated capacity of current clothes washer. If it is a top loading inefficient model, use 41 gallons 

per load as an estimate; 

8) If customer has a swimming pool, the frequency and duration of backflow. Check fill valve and float 

to determine if working properly. Turn fill valve off at the start of survey to see if any drop in water 

level is noticed. Ask customer if they have noticed any leakage from pool; 

9) Irrigation schedule as indicated on the controller. Ask customer who is responsible for changing 

the schedule and how often that occurs, if the system is turned off in winter months and if 

turfgrass areas are over seeded in winter. 

 
The changes that can be made immediately at the time of the survey include: 

 
1) If needed, installation of showerheads using 2.0 gpm or less; kitchen faucet aerators using 2.2 gpm 

or less and bathroom faucet aerators using 1.5 gpm or less; 

2) Resetting the toilet tank water levels to the correct level. Replacement of leaking flappers or 

flappers that cause the toilet to flush above the design flush volume. 
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3) Determination of irrigation system precipitation rate for representative zones or all zones if 

needed; 

4) Resetting controller with efficient schedule based on ET and measured precipitation rates; 

5) Providing the customer a copy of the twelve months irrigation schedule and attach a copy near the 

controller; 

6) Showing the customer how to use the controller so they can adjust controller throughout the year; 

7) Installing a rain sensor on the irrigation system if needed and feasible; 

8) Explaining to customer any incentives that the utility offers and how to take advantage of these 

incentives; and 

9) Providing customers a brief report on estimated savings for each item listed in the report and the 

estimated payback for each item. 

 

The changes that may need to be done after the survey by either a contractor for the utility or by the 

customer include: 

 
1) Replacing inefficient toilets with 1.6 gpf models; 

2) Restoring correct flush volume of existing 1.6 gpf toilets by installation of early closure flapper 

correctly matched to the model of toilet; 

3) Fixing faucet leaks; 

4) Replacing the inefficient clothes washer with a new efficient model; 

5) If needed, repairing the fill valve on the swimming pool; 

6) Replacing damaged portions of the irrigation system; 

7) Installing a new controller if warranted such as an ET based irrigation controller; 

8) Installing a rain sensor; and 

9) Installing a pressure reduction valve if needed. 

 
To assure that the water savings measures recommended during and after the survey are achieved, the 

utility should follow up with the customer to determine which were actually implemented. The utility 

should begin a notification program to remind customers of the need for maintenance and adjustments in 

irrigation schedules as the seasons change and to check toilets and faucets for leaks. 

 
D. Schedule 

 
1) The scope of this BMP should be realized within five years of the date implementation commences. 

2) Develop and implement a plan to target and market water-use surveys to all residential customers 

using more than 20,000 gallons per month in summer months and all multi-family customers in 

the six months of the first year after implementing this BMP. 

3) Repeat marketing efforts until the goals are reached. 
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E. Determination of Water Savings 
 
Saving should be based on measures implemented by each customer. Savings are calculated by multiplying 

the number of each type of measure implemented by the savings for that measure as listed below. 

 
1) Single-Family Home 

• Irrigation Audit: Actual utility survey results or 26 gallons per day (“gpd”) per house. 

• Showerhead and aerator replacements: 5.5 gpd per person 

 

2) Multi-Family Community 

• Irrigation Audit: Actual utility survey results or 15 percent2 of outdoor water use or 208 

gpd1 

• Showerhead and aerators: 5.5 gpd per person 

 
Savings for resetting toilet tank levels, toilet leak repair, flapper replacement and installation of rain shut-

offs should be estimated during the water survey. The rain shut-off savings depend both on the ET of the 

customer as well as the setting on the rain shut-off switch which can be set to shut off after rainfall of ¼ to 

1 inch. If the survey results in toilet and clothes washer replacements, these savings can be included in 

either this BMP or the Toilet Retrofit or Efficient Clothes Washer BMP if the utility has adopted those BMPs. 

 
F. Cost-Effectiveness Considerations 

 
If water efficient plumbing fixtures are distributed during the survey, the costs of that equipment should 

be considered. High quality showerheads purchased in bulk are available starting at less than $2 each with 

aerators costing less than $1 each. Flappers range in cost from $3 to $10. 

 

There may be other one-time costs such as purchase of leak detection equipment and meters. Marketing 

and outreach costs range from $5 to $15 per survey. Administrative and overhead costs range from 10 to 

20 percent of labor costs. 

 
  



City of Santa Rosa, New Mexico  Appendix C 
Water Conservation Plan  
 

 

Engineering ⬧ Environmental ⬧ Surveying 

Public Information 

A. Description 
 
Public information programs, even though they may not be directly related to any equipment or 

operational change, can result in both short and long-term water savings. Behavioral changes by customers 

will only occur if a reasonable yet compelling case can be presented with sufficient frequency to be 

recognized and absorbed by customers. There are many resources that can be consulted to provide insight 

into implementing effective public information programs. Like any marketing or public information 

program, to be effective, water conservation public information should be planned out and implemented 

in a consistent and continual manner. 

 

The goal is education of customers about the overall picture of water resources in the community and how 

conservation is important for meeting the goals of managing and sustaining existing water supplies and 

avoiding or delaying building of new facilities. An equally important part of the program is to provide data 

and information on specific actions and measures the customers should take to implement these 

community goals. Showing customers that the results of those actions have made a difference encourages 

greater participation in conservation efforts. 

 

There are a variety of tools that can be effectively used to communicate water conservation public 

education. These include use of print, radio, and television media; billboards; direct distribution of 

materials; special events such as exhibits and facilities tours; and maintenance of an informative website. 

 

Print media activities can include press conferences, articles and news releases. Regular columns and 

contributions to gardening and environmental reports are also good ways to reach a wide audience. 

Electronic media efforts include talk shows, news conferences, press releases, public service 

announcements, and even paid commercials. 

 

Besides media, utilities can use direct distribution of materials such as inserts or messages on the utility 

bill, a newsletter, flyers, direct mail, and door hangers. Direct distribution allows targeting of specific 

messages to specific target audiences. 

 

Special events provide excellent opportunities for direct interaction with the public. These events include 

facility tours, exhibits, participation in community events, trade shows, presentations to groups, water 

efficient landscape judging and competitions, and classes and seminars. Development of demonstration 

gardens and permanent exhibits are also effective. 

 

Websites are now an essential element of public information. Much of the same printed material made 

available to the media and through direct distribution can be put on a website. Electronically delivered 

newsletters should include links to the utility’s website. 
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An early step in development of the public information program is to identify the target audiences and 

what messages need to be conveyed. Themes should be selected that both convey the importance of 

water conservation and provide customers an opportunity to act. Thematic messages that stress the 

importance of water as a natural resource can be linked with specific tips or water conserving activities. 

The most successful public information campaigns also promote or “market” opportunities for customers 

to participate in utility sponsored conservation programs such as rebate and/or retrofit programs 

described in other BMPs. 

 

Each public information program should be tailored to the utility and the community. The types of 

communication methods most effective for the target audience should be identified. Certain media outlets 

will be more effective than others. For example, television may be effective for large city utilities where it 

would not be for suburban or rural utilities. In those areas, a local newspaper or direct distribution of 

materials would likely be better choices. 

 

There are many publications, brochures, videos, DVDs, etc. already available on water conservation that 

can be used as published or modified to meet the goals of the utility.  

 

Some of the most effective education initiatives involve the participation of customers in the planning 

process. Creation of stakeholders committees, task forces, or advisory groups have proven effective for 

utilities in both defining the message and in recruiting allies in the community for promotion of water 

conservation. Such participatory programs should be well planned and may require an extensive process 

with numerous meetings or could be a relatively shorter process with representatives of key community 

organizations. The representative approach could involve neighborhood associations, business groups (i.e. 

nursery/landscape or other water-related businesses), academic institutions, not-for-profit agencies and 

environmental organizations among the mix of groups invited to participate. This process will be most 

successful if public input is sought not only for the public information plan but also for the entire 

Conservation Plan. 

 

Partnership programs are another effective means of expanding the utility’s public information efforts. 

Numerous not-for-profit agencies include environmental education among their goals. Integrating the 

utility’s public information efforts with programs of other local agencies expands the impact of utility 

efforts. 

 

Some business associations, neighborhood associations or not-for-profit groups may also provide 

partnering opportunities for the overall utility conservation program or specific BMPs. Together with these 

partners utility staff may be able to develop a speaker’s bureau to offer adult education about specific 

water efficiency related topics such as Water Wise landscaping, irrigation system management, and 

retrofit and behavioral changes available to reduce water bills. 
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Another important marketing tool for successful conservation programs is public recognition of water-

conserving customers. This is often used to focus attention on commercial customers as an incentive to 

promote greater efficiency by providing positive coverage of company conservation efforts. Awards or 

certification programs exist in a number of utility programs in Texas and across the nation. These programs 

have also been used to recognize water-saving landscape designs. 

 

For utilities that are pursuing a number of BMPs, it is important that the public information efforts be 

integrated with the promotion of implementation of the other conservation BMPs. Promotional efforts or 

“marketing” of rebates, retrofits, surveys, or educational events should be tied together in the Public 

Information Plan, much like commercial entities develop a marketing plan. 

 
B. Implementation 

 
The first step in implementation is to develop a Public Information Plan with goals and objectives and a 

schedule of activities for the first year and a tentative second year schedule. Forming a committee 

composed of customers and community leaders can help with the development of an effective plan. 

Committee members may be directly involved in implementing the plan, such as partnership programs 

with other agencies promoting water conservation, businesses or residents which implement BMPs and 

receive public recognition, or providing non-utility volunteers to promote conservation through a speakers 

bureau. Utilities should take advantage of and coordinate their efforts with State programs on 

conservation
2
. Another option is using firms that specialize in marketing and public information to develop 

a public information program. 

 

The goal should be, at a minimum, to provide information to each customer at least four times each year 

on each action that the utility would like the customer to take. The plan should be updated every year 

continuing with a two-year time horizon. Every other year, the utility should survey a sample of customers 

or consider the use of focus groups to determine if the utility messages are reaching customers and how 

effective the messages are in terms of customer actions. 

 

The Public Information Plan should be a substantial part of the utility’s overall Conservation Plan. 

Implementation of the Public Information program should be integrated with the implementation of 

specific BMPs included in the Water Conservation Plan. A successful public information effort will promote 

participation in other BMPs 

 
C. Schedule 

 
1) Utilities pursuing this BMP should begin implementing this BMP according to the following schedule: 

The utility should complete the Public Information Plan within six (6) months of adopting this BMP. 

2) In the second year and each year thereafter, the utility should complete a revised Public Information 

Plan. 
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3) In the second year and every other year thereafter, the utility should conduct and complete a survey 

of customers to determine the effectiveness of its message and actions that customers have taken. 

4) Every other year, the utility should survey customers or convene focus groups to assist in determining 

the effectiveness of materials used or to be used in the public information campaign. 

 
D. Scope 

 
The Public Information Plan should provide conservation information on each BMP being implemented to 

customers at least four times per year. For utilities focused on reducing summertime peak usage, themes 

and scheduling of message should be repeated numerous times during the late spring and early summer, 

rather than being spaced evenly throughout the year. 

 
E. Documentation 

 
To track the progress of this BMP, the utility should gather and have available the following 

documentation: 

1) Number of activities and pieces of information and how many customers were at that activity 

or received each piece of information; 

2) Number and schedule of activities or information pieces related to promoting specific BMPs 

adopted by the utility; 

3) Number of news programs or advertisements that featured the utility message and how many 

customers had the opportunity to receive each message; 

4) Total population in the utility service area; 

5) Total budget by category for public information; and 

6) Results of annual or biannual customer survey and/or focus groups to determine the reach and 

impact of the program. 

 
F. Determination of Water Savings 

 
Water savings due to public information efforts are difficult to quantify. If the public information effort 

was for a specific action such as a showerhead distribution, the savings can be calculated under this BMP 

if the utility did not implement the BMP containing the product or action. Water savings for other public 

information programs that result in specific actions by customers such as changes in irrigation scheduling 

or reduction in water waste occurrences could also be quantified through surveys or analysis of water 

waste reporting. 

 
G. Cost-effectiveness Considerations 

 
The costs for implementing this BMP depend on the scope of the public information effort. There may be 

costs for administration and materials. A comprehensive program would range in costs starting at $0.50 

to $3.00 per customer per year depending on the size of the utility. Larger utilities should have lower unit 
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costs due to economies of scale. The public information program can be developed and managed by utility 

staff or outside contractors. Media purchases with TV, radio and print media may be done directly by 

utility staff. 
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DRAFT CITY OF SANTA ROSA 
DROUGHT CONTINGENCY AND  

EMERGENCY RESPONSE PLAN  

I. Purpose 

To establish actions necessary to reduce water consumption during times of emergency water shortage 

for the City of Santa Rosa 

 

II. Background 

The City operates and maintains a water system that is reliant on ground water from wells located near 

Colonias, NM.  While the City currently has enough water and water rights projected through 2048, per 

the 40 Year Water Plan dated 2008. 

 

The Response Plan is intended to increase conservation beyond the City’s water conservation ordinance, 

through the enactment of more stringent measures needed to extend the existing limited water 

supplies.   

 

III. Authority 

The City Manager is authorized to declare a water shortage and take appropriate response actions.  In 

the City Manager’s absence, the Utilities Superintendent will assume this role.  The City Manager shall 

be notified when a water shortage is expected, whereby he/she may implement temporary actions 

which will remain in effect until removed by the City Manager.  Temporary actions include but are not 

limited to water shortage – conservation stages described in the water ordinance. 

 

Should other emergency situations occur such as line breaks, contamination, mechanical failures, 

natural disasters or similar emergencies, the City Manager may also consider implementing additional 

temporary measures.  However, the City Manager does maintain the right to implement the plan at any 

time. 

 

The City Council is charged with adopting enabling ordinances that will allow the City to quickly respond 

to extreme water shortage.    

 

IV. Notification 

The following notification methods will be used to inform City employees and customers of a water 

shortage declaration:  

• Employee and customer e-mail notices, 

• Posted Notices at municipal buildings, 

• Mailed Notices in utility bills, 

• Notices in the Guadalupe County Communicator  

• Public service announcements released to local radio and cable television stations 

• Postings on the City website as appropriate. 



City of Santa Rosa, New Mexico  Appendix D 
Water Conservation Plan  
 

 

Engineering ⬧ Environmental ⬧ Surveying 

V. Response Actions 

 

Subject to the availability of funds from increased water rates or State/Federal grants, the City will 

continue to make system improvements and implement water conservation plan activities toward the 

goal of preventing the need to invoke Stages 5-10.  Stages 5-10 are designed to preserve our precious 

remaining water supply if/when water storage becomes extraordinarily low, and groundwater is 

insufficient, and emergency conditions exist.  Their purpose is to avoid, or at least defer, running out of 

deliverable water. 

 

The implementation of water shortage stages is based on remaining water storage levels.  Routine water 

conservation measures and water shortage stages 1-4 are described in the water conservation 

ordinance.  This response plan is intended to describe additional emergency stages (5-10). 

 

Remaining Storage Demand Reduction Action 

Thousand 
Gallons 

Acre 
Feet 

% Stage Description 

1,450 4.450 
 

100 0 Routine water conservation measures in effect to balance demands with 
limited supplies and production capabilities.   Water users are encouraged 
to reduce their water use and improve water use efficiency; however, no 
penalties apply for noncompliance.  

1,305 
 

4.005 90 1-3 Water supply conditions indicate significantly lower than the seasonal 
norm and water shortage conditions are expected to persist.  Water users 
must abide by required water use reduction and efficiency measures; 
penalties apply for noncompliance.  

1,160 3.560 80 1-3 Water supplies are substantially diminished and pose an imminent threat 
to human health or environmental integrity.  Water users must abide by 
required water use reduction and efficiency measures; penalties apply for 
noncompliance. 

1,015 3.115 70 4 Severe water supply problems due to continued decrease in resource 
availability, City staff will propose emergency pricing for water use. 

870 2.670 60 5 Multi Agency Coordination Group:  Identify solutions to address current 
water emergency; Aggressive Public Awareness Campaign w/Water 
Conservation focus; Identify Critical Infrastructure / Major Water Users.    

725 2.225 50 6 Identify Additional Resource Needs, Develop Shut Off Contingency, and 
Identify Water Distribution Sites. 

580 1.780 40 7 Implement Consumption Limits for Water Uses in Defined Categories (ie 
residential limit of 4000 gal/mo. or 44gpcd for 3+ households;  non 
residential = 10% reduction over historical use), Implement Emergency 
Water Rates (1.5x) 

435 1.335 30 8 Implement Consumption Limits for Water Uses in Defined Categories (ie 
residential limit of 3000 gal/mo. or 33gpcd for 3+ households;  non 
residential = 25% reduction over historical use), Implement Emergency 
Water Rates (2x) 

290 0.890 20 9 Implement Consumption Limits for Water Uses in Defined Categories (ie 
residential limit of 2000 gal/mo. or 22gpcd for 3+ households;  non 
residential = 50% reduction over historical use), Implement Emergency 
Water Rates (2.5x) 

145 0.445 10 10 Implement Emergency Water Shut off for non-essential services 
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Stage 5 Actions: 

• Multi agency coordination group (MAC), Organize MAC involving agencies like the Office of State 

Engineers, USDA, Corp of Engineer, NM Environmental Department, Local Bureau of Reclamation, 

NM Department of Homeland Security/ Emergency Management, Guadalupe County governing 

body representative, as well as the City of Santa Rosa governing body representatives, and any other 

related agencies toward organizing a planning committee toward legal aspects, emergency 

construction permitting, water rights, and any other identified concerns toward addressing the 

water emergency 

• Public Awareness Campaign (PAC), Develop and  implement an aggressive PAC toward water 

conservation, utilizing the City of Santa Rosa Utilities Conservation Officers, to include any Public 

Information Officers available within the governing jurisdiction and resources that may be obtained 

through the New Mexico department of Homeland security/ Emergency Management in order to 

inform the citizens of the seriousness of the emergency and attempt to educate and receive their 

cooperation toward conservation.  

• Critical Infrastructure, Identify the critical infrastructure and major water users within the 

communities and conduct planning meetings to review or develop contingency plans toward water 

usage and conservation, suggest and assist with water audits to these identified facilities in order to 

minimize water usage. This can be done through the following entities, City of Santa Rosa Utilities 

department, Guadalupe County/ Santa Rosa Office of Emergency Management, and local NM 

Environmental department. 

Stage 6 Actions: 

• New Taps, No activation of new water taps for the duration of the emergency.  Prohibit issuance of 

certificates of occupancy for new construction for duration of emergency. 

• Limit Fire Response, The Fire Department will limit its use of water during responses to situations 

where use of water is necessary to save lives. The department shall use foam in combination with 

water to minimize amount of water needed for operations. The Fire Chief shall determine based on 

available water whether to limit operations to external protective suppression. 

• Emergency Water Pricing, Continue emergency water pricing. Consider additional premium above a 

set limit of water consumption. 

• Removal of Service, The termination of service for any violation of the water conservation plan after 

the third offense. 

• Project Delays, Large commercial customers are asked to delay projects consuming large quantities 

of water where possible. 

• Additional Measures, The City Manager will have the authority to implement additional 

conservation measures on commercial and industrial customers including, but not limited to, 

percentage reductions of consumption, requiring that high water consumption equipment be shut 

down, etc. 

• Violator Listing, A list of the names and addresses of those charged with violations of the Water 

Conservation Ordinance will be available for public inspection at City Offices. 
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Stage 7-9 Actions: 

The goal for stages 7-9 is to impose mandatory reduction in the use of water for all purposes and 

mandatory restriction on non-essential usage, to preserve remaining supplies throughout water 

shortages.  Customer meters will need to be read on a weekly basis and warnings will be provided to 

customers who are on target to exceed their monthly limit.  Customers who exceed their limit will be 

shut off.    

Residential Customers 

From 2014 to 2016, the average Santa Rosa residential customer usage was 48.3 gallons per capita per 

day.  This equates to approximately 4,400 gallons per month for a three person family.  4,000 gallons per 

month is a figure that reflects approximately 10% water conservation for Stage 7 Conservation.   

The 4,000 gallon total usage limit would be extended for customers who can demonstrate that they 

have a household size greater in size than the average.  The City Manager and Utility Superintendent will 

review and approve on a case by case basis.  

Emergency water rates would be implemented at 1.5 times the adopted rate schedule for customers 

who use greater than 1000 gallons.    

Stages 8 and 9 include limits of 3,000 gallons/mo. (33 gpcd and 2x the adopted rate) and 2,000 gallons 

/mo. (22 gpcd and 2.5x the adopted rate) respectively.  Stage 7 and 8 will not be implemented until the 

month following the day that the remaining storage levels reach action levels and will revert back in the 

same fashion.   

Commercial Customers 

Commercial “Non Residential” users will be required to reduce use by 10% of the previous calendar 

year’s average monthly usage.  After a one month grace period, emergency water rates would be 

implemented at 1.5 times the adopted rate schedule for customers who use greater than 1,000 gallons.   

The City may set a higher than 10% required water conservation limit for customers that use greater 

than 100,000 gallons of water per month. For purposes of this Drought Contingency Plan, the Prison 

would be considered a Commercial user and would be required to reduce use accordingly. 

Stages  8 and 9 include 25% and 50% reductions in water usage and 2x for Stage 7 and 2.5x the adopted 

rate for stage 8.  Stage 7 and 8 will not be implemented until the month following the day that the 

remaining storage levels reach action levels and will revert back in the same fashion. 
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Stage 10 Actions: 

Stage 10 represents 10% remaining storage.  At this point, adequate water system volume and pressure 

must be maintained for fire protection.  All non-essential water users will be shut off until storage levels 

reach 20% remaining storage.  Emergency water filling stations will be setup throughout the City so that 

customers can use limited amounts of water for sanitary and cooking purposes. 

VI.  Enforcement 

The provisions of the Water Shortage Action Plan will be enforced by the City of Santa Rosa. Violators 
may be reported by either calling Utility Department at 575.472.3404 or by contacting the Police 
Department at 575.472.3605.   
 
Penalties for non-compliance with stages 6-10 include written warnings up to termination of service.  A 
written warning is optional and will depend on the severity of the prohibited activity and water shortage 
emergency.  
 
Fines may be assessed individually for each occurrence, for any type of prohibited activity.   
 

VII.  Public Comment 

Customers will have multiple opportunities to comment on the provisions of the Water Shortage Action 

Plan. First, a draft plan will be published in the Guadalupe County Communicator and on the City of 

Santa Rosa website. A public hearing will be scheduled so that comments may be made. All subsequent 

revisions to the draft plan will be published at least 30 days prior to an adoption vote by City Council. 

 

VIII. Variance Protocols  

Written requests for water use variance or hardship case waivers may be submitted to the City’s Utilities 

Superintendent at 244 South 4th Street. All written requests will be reviewed by the City Manager and/or 

Superintendent of Utilities Services. A decision to approve or deny individual variance requests or 

hardship case waivers will be determined within two weeks of submittal after careful consideration of 

the following criteria: impact on water demand, expected duration, alternative source options, social 

and economic importance, job retention, purpose (i.e. necessary use of drinking water) and the 

prevention of structural damage.   

 

IX.  Return to Normal Conditions  

Should significant rainfall or snowfall occur to safely provide sufficient water to meet demand causing 

conditions to drop below an emergency stage, the Utilities Superintendent shall issue a public notice 

declaring the related water shortage resolved and the termination of related water restrictions. 

 

X.  Revision 

The Water Shortage Action Plan will be reviewed and revised as needed to adapt to new circumstances 

affecting water supply and demand, following implementation of emergency restrictions, and at a 

minimum of every year. The City of Santa Rosa Superintendent of Utilities is responsible for initiating all 

subsequent revisions.   
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City of Santa Rosa, NM 
Draft Water Conservation Ordinance 

Water Conservation.  

A. Short title. This section may be cited as the "City of Santa Rosa Water Conservation Ordinance." 
 
B. Purpose. The purpose of this section is to provide the City the means to reduce per capita water 
demands by requiring its government, citizens and businesses to comply with prescribed water 
conservation regulations and by establishing financial and other incentives for water conservation. 
 
C. Scope. This section shall apply to all City provided water, whether potable or effluent, and all customers 
of the City water or wastewater utility wherever situated to the extent legally permissible. 
 
D. Declaration of policy. 
 

(1) The governing body finds and determines that encouraging and requiring the adoption of water 
conservation measures is an effective and low-cost means to balance water demands with 
limited available water supplies and production capabilities. The governing body further 
recognizes that as a consequence of implementing water conservation regulations, reduction in 
water use provides the following benefits to the City and its citizens: 
 

(a) Potential for reduction of individual residential and commercial customers' water and sewer 
bills. 
 

(b) Provides a means of working within available supply and water rights while additional supply 
sources are being brought on line with an interim goal of 150 GPCD by 2024 and a goal of 
reaching 125 gallons per capita per day by 2054. 
 

(c) Reduces peak summer demands thereby reducing short- and long-term system costs. 
 

(d) Enhances the local environment by minimizing transport of fertilizer, pesticide, and other 
contaminants from runoff to surface waters and deep percolation to groundwaters. 
Enhances the global environment by reducing energy consumption associated with water 
production, treatment, and distribution. 

 
(2) It is hereby declared, because of the City's immediate and long-term limited water supplies and 

the overall benefits of water conservation, that the City promote and require water use 
efficiency strategies for the public health, safety, and general welfare of its citizens. 

 
(3) It is hereby declared that, to promote implementation of efficiency measures, the City 

establishes a water rebate program to be developed and administered by the Utilities 
Department. 

 
 

https://ecode360.com/14561570#14561809
https://ecode360.com/14561810#14561810
https://ecode360.com/14561811#14561811
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(4) It is hereby declared that the City shall consult with other stakeholders to include the Office of 
the State Engineer and other local Water Users' Associations to maximize the effectiveness of 
water conservation in the Pecos River Basin. The City will work with the above-named agencies 
to promote water conservation projects. 

 
(5) It is hereby declared that the City shall develop and implement water pricing mechanisms such 

as an increasing block rate structure and/or other feasible alternatives to encourage water 
conservation. 

 
(6) It is hereby declared that water rate structures shall be established so as to provide sufficient 

receipts to cover all water conservation efforts and the Utility's ICI Fixture Rebate Program. 
 

(7) It is hereby declared that if any part of this section is stricken as illegal, then the remainder of 
this section will continue with full force and effect. 

 
(8) It is hereby declared that the City shall take a leadership in position and be in compliance with 

all requirements within 12 to 18 months. 
 

(9) It is hereby declared that the City will assess leaks in the distribution system within 12 months of 
implementation of this section and establish and maintain an ongoing leak detection program. 
 

(10)  It is hereby declared that the City shall pursue replacement of customer meters with AMR 
meters to save manpower, increase system efficiency and gain increased control of 
unaccounted for unbilled water. Within five years of the purchase of new AMR meters, a meter 
testing, calibration and planned replacement program will be set up to allow continued efficient 
operation of the meters.   
 

(11)  It is hereby declared that the City, within 12 to 18 months, shall develop and promulgate 
policies which provide for a family of year-by-year quantitative water conservation goals, to 
include items such as total surface water diversion, total groundwater diversions, distribution 
system losses, and criteria for specific major users. The City shall establish policies to ensure a 
proactive violation detection program. 

 
E. Signage, public notices, education. 
 
(1) Signage. 
 

(a) Public, semipublic, and governmental rest room and shower facilities. These facilities shall post 
no less than one water conservation sign in each rest room and shower facility, the size of which 
shall not be less than 8.5 inches by 11 inches. Entities may use a City-provided sign or develop 
their own sign using City-provided text, the text of which shall cite this section. A "semipublic 
facility" shall include all private clubs and fraternal organizations. Postings shall be displayed in a 
visible location. 
 

(b) Hotels, motels, and other lodging facilities. These facilities shall include a water conservation 
informational card or brochure in a visible location in each guest room. Entities may use City-
provided literature or develop their own using City-provided text. 

https://ecode360.com/14561829#14561829
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(2) Notices. The Utilities Department shall make the following information available to the public through 
local media outlets or and through distribution of public education materials: 
 

(a) Information from the NMSU Drought Data Website will be made available to local media outlets 
during the months of May-August. (https://weather.nmsu.edu/drought/request/timeseries/)  
 

(b) Pecos River flows, total water production and current reservoir storage (to be made available to 
local media outlets on a monthly basis). 
 

(c) Retail plant nurseries. Retail plant nurseries shall provide their end use customers with City-
provided low-water-use landscape literature and water efficient irrigation guidelines at the time 
of sale of any outdoor perennial plants. An "end-use customer" is the person or persons who 
will ultimately own the plant material. A landscape contractor or architect is not an end-use 
customer. In order to facilitate the purchasing of low-water-use plants, nurseries are strongly 
encouraged to tag or sign their low-water-use plants. 
 

(d) Landscape contractors and architects. Landscape contractors and architects shall provide 
prospective clients with City-provided low-water-use landscape literature and water efficient 
irrigation guidelines at the time of presenting a service contract to their prospective client. 
Landscaping professionals are strongly encouraged to educate their customers regarding the 
operation of timed irrigation systems and/or cisterns for water harvesting and curb cuts to catch 
road runoff where appropriate. 
 

(e) Realtors, title companies, attorneys, banks, and other closing real estate transactions. These 
individuals or entities shall provide the party purchasing a home, business, or property with City-
provided indoor and outdoor water conservation literature at the time of closing. 
 

(f) City departments. The City shall provide indoor and outdoor conservation literature: 
 
 [1] To all persons applying for a building permit. 
 
 [2] To all customers initiating new water service from the City of Santa Rosa Utilities 
 Department. 
 
(3) Education. 
 

(a) The City Utilities Department shall make available water conservation educational material to 
increase the awareness of the public regarding the value of our water resources and how water 
can be used more efficiently (year round). The City shall seek to coordinate the exchange and 
distribution of educational materials and awareness efforts with New Mexico State agencies, 
acequias, municipalities, counties, and utilities. 
 

(b) The City Utilities Department shall inform the public of the water conservation measures of this 
section. Public information/education will be conducted for a reasonable period as to allow the 
public to become informed of said conservation measures. The effectiveness of this education 
will be made available to the public. 

https://ecode360.com/14561833#14561833
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(c) The City Utilities Department will maintain a continuing public education program concerning 
water conservation to include the measures of this section throughout the year. 
 

(d) The City Utilities Department will post on its website an annual report of overall City facility 
water consumption figures and top 10 water users by class during the month of February. 

 
F. Outdoor uses. The following subsection shall apply to all City customers using City-provided water for 
outdoor uses. These restrictions shall also apply to any properly licensed person, firm or corporation 
engaged in the business of growing or selling plants. The City encourages the use of greywater meeting 
applicable standards or water harvested from precipitation. 
 
(1) Irrigation. Irrigation shall be permitted on:  
 

(a) Monday, Wednesday and Friday at locations with even-numbered street addresses. 
 

(b) Tuesday, Thursday and Saturday at locations with odd-numbered addresses. 
 

(c) Irrigation shall be permitted during the early morning from 6:00 a.m. to 8:00 a.m. or late 
evening from 8:00 p.m. to 10:00 p.m. 

 
(2) Irrigation systems. Overhead spray irrigation systems are prohibited in all areas except turf areas. 
Temporary irrigation systems will be reviewed on a case-by-case basis. 
 
(3) Shutoff nozzles shall be required on all hoses used for hand watering, washing of vehicles, or any other 
type of outdoor water use. 
 
(4) Large landscaped areas. Areas with water pressure limitations or inadequate irrigation equipment 
which restrict the owner's ability to irrigate in the odd/even manner specified in the above subsections 
may designate a portion of its landscape area as "odd" and a portion as "even." The Utility Department 
shall approve this designation prior to irrigating. The utility account holder shall submit an irrigation plan 
with a sketch map showing odd and even irrigation areas. 
 
(5) Owners of acequia rights or private wells. To the extent that water is available, those supplies shall be 
used prior to the use of City water. 
 
(6) Minor private water service line leaks, as determined by the City, shall be repaired by the owner or 
property manager within 15 days of initial notification by the City. A severe leak, as determined by the 
City, shall be repaired immediately. Failure to do so may result in discontinuance of service as set forth in 
§ 440-10 of this chapter. Proof of repair shall be provided to the City Utilities Department upon completion 
of the repair. 
 
(7) Concrete, cement, asphalt, or other impervious surfaces shall not be washed down with a hose or 
other means of transported water, unless there is a hazard to be removed. The City Utilities Department 
and City Fire Department shall be advised of said hazard. Surfaces include, but are not limited to, 
sidewalks, parking lots, ramps, and loading docks. 
 
 

https://ecode360.com/14561845#14561845
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(8) In order to protect the large public investment in parks and playing fields the use of treated effluent 
water to water trees and shrubs in public parks, playing fields and other publicly maintained spaces may 
be restricted by the Utilities Department but is generally exempt from Stage I, II, III and IV watering 
restrictions. This subsection recognizes that even in times of low water parks and playing fields are 
essential to the continuing quality of life in the City and may even help to minimize long-term water 
consumption by providing shaded areas and reducing runoff. 
 
(9) Water waste. 
 

(a) Citizens shall not allow any water, such as City water, well water, or effluent water, to leave the 
customer's property by drainage onto adjacent properties or public or private roadways or 
streets. 
 

(b) Sprinklers shall be shut off during rainy and windy events. 
 
G. Indoor uses. 
 
(1) Minor indoor plumbing leaks, as determined by the City, shall be repaired by the owner or property 
manager within 15 days of initial notification by the City. A severe leak, as determined by the City, shall 
be repaired immediately. Failure to do so may result in discontinuance of service as set forth in § 440-10 
of this chapter. Proof of repair shall be provided to the City Utilities Department upon completion of the 
repair. 
 
(2) Water conservation plumbing. For all new construction, remodeling and all replacements of existing 
plumbing fixtures, the water conservation plumbing standards set out below shall be met. In addition, 
with the exception of Subsection G(2)(d), it is strongly recommended that all existing nonresidential water 
users shall retrofit their facilities such that the plumbing fixtures noted below are in place one year from 
the date of adoption of this subsection. It is also strongly recommended that any residential property with 
more than three rental units shall retrofit their facilities such that the plumbing fixtures noted below, with 
the exception of Subsection G(2)(b) and (d), are in place one year from the date of adoption of this 
subsection. 
 

(a) Water closets. Water closets, either flush tank, dual flush, flushometer tank, or flushometer 
valve operated, shall have an average consumption of not more than 1.6 gallons (6.1 liters) of 
water per flush or less. 
 

(b) Urinals. Urinals shall have an average water consumption of not more than 1.0 gallons (3.8 
liters) of water per flush. 
 

(c) Nonmetered faucets. Lavatory and kitchen faucets shall be equipped with aerators and shall be 
designed and manufactured so that they will not exceed a water flow rate of 2.0 gallons (9.5 
liters) per minute. 
 

(d) Metered faucets. Self-closing metering faucets shall be installed on lavatories intended to serve 
the transient public, such as those in but not limited to public institutions, service stations, train 
stations, airports, restaurants, and convention halls. Metered faucets shall deliver not more 
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than 0.25 gallons (1.0 liters) of water per use. New construction must install infrared sensor 
hands-free faucets in all buildings with public access. 
 

(e) Shower heads. Shower heads shall be designed and manufactured so that they will not exceed a 
water supply flow rate of 2.5 gallons (9.5 liters) per minute. Emergency safety showers are 
exempted from this subsection. The City Utility Department shall make available low-flow 
showerheads to its customers, subject to the availability of funds. 
 

(f) Recirculating hot water systems. Hotels and motels shall install recirculating hot water systems 
on all new construction. 
 

(g) Installation. Water-conserving fixtures shall be installed in strict accordance with the 
manufacturer's instructions to maintain their rated performance. 
 

(h) Certificate of compliance. All of the requirements regarding water-conserving devices 
mentioned shall be certified by a certificate of compliance by a licensed mechanical contractor 
or plumbing permittee before or at a time of the final plumbing inspection. 
 

(i) High-efficiency front-loader washing machines are highly recommended and shall be promptly 
installed, except where City utility representatives agree that installation is not economically 
feasible. 

 
(3) Eating establishments. All commercial eating establishments shall provide water or other beverages 
only upon request. Eating establishments serving beverages in single-serving containers shall only serve 
an accompanying glass if specifically requested by the customer. These provisions shall be clearly 
communicated to the customer in at least one of the following manners: on the menu, by use of a table 
tent or similar signage on the table, or posting in a location clearly visible to all customers. All catering and 
banquet operations shall comply with the provisions of this subsection. 
 
(4) Lodging restrictions. Lodging facilities shall not change the sheets and towels more than once every 
four days for guests staying four days or more unless there is a justified public health reason. Guests shall 
be informed of this requirement, in writing, at the time of check-in. 
 
(5) Institutional water users. Institutional water users on the City of Santa Rosa system shall conduct 
annual internal water audits and shall develop and implement a water conservation program to reduce 
consumption that is to include replacing all high-flow fixtures with low-flow devices. Their conservation 
program should be developed in conjunction with the City. 
 
(6) City facilities/parks. The City of Santa Rosa shall conduct annual internal water audits of these facilities. 
 
H. New construction. 
 
(1) New construction or remodeling by contractors and private individuals. Commercial contractors are 
required to obtain the proper building permit issued by the City Community Development Department 
allowing the construction or remodeling that requires the use of water. Set construction shall meet 
standards outlined in Subsection G. 
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(2) Irrigation systems. Irrigation systems for all new commercial and multifamily residential developments 
are to be installed with automatic timing controllers. Irrigation systems are to be designed to avoid 
overspray or drainage of water onto any paved or unplanted surface and follow same time and day 
restrictions. 
(3) Irrigation of newly installed sod and plants is subject to Subsection J, Exemptions. 
 
(4) All new state or publicly funded construction must meet LEED certification for energy and water 
consumption. 
 
I. Water shortage; conservation stages. The following additional water conservation stages shall apply 
when the water shortages dictate the need to increase conservation of treated, potable water. The City 
Manager, upon consultation with the Utility Superintendent, shall determine when each stage is 
implemented based on operational requirements, predicted or actual water supply limitations and/or 
reservoir levels. The Mayor and Council may decide to discontinue stages of the City of Santa Rosa water 
conservation program. 
 
(1) Stage I. 
 

(a) Irrigation. Irrigation may continue as noted in Section F. 
 

(b) Vehicle washing. No City-provided water shall be used to wash automobiles except at places of 
business whose services include the washing of cars, where high-pressure wash is utilized either 
by self-service or fully automated process, or car dealerships which utilize high-pressure wash 
equipment. Further, such washing is exempt from these regulations where the health, safety 
and welfare of the public is contingent upon frequent vehicle cleanings, such as refuse collection 
trucks and vehicles used to transport food and perishables and businesses with recycling 
systems. Based on administrative approval, the City will encourage the use of recycling systems 
and other conservation techniques available to the industry by offering such incentives as it 
deems appropriate. 
 

(c) Swimming pools. Swimming pools and spas/hot tubs filled prior to the implementation of Stage I 
and utilizing treated water shall not add water to make up losses through evaporation or 
splashing, through draining or through leaks in pools and spas/hot tubs while Stage I is in effect 
with the exception of any municipally owned covered (enclosed) swimming pool(s). 
 

(d) Eating establishments. All restaurants are prohibited from serving water to their customers 
except when specifically requested by the customers. 
 

(e) Ornamental fountains. Ornamental fountains may operate if they recirculate water but not 
during windy periods. Ornamental fountains that do not recirculate water are prohibited. 
 

(f) Fire hydrants. Use of water from fire hydrants shall be limited to fire fighting, related activities 
or other activities necessary to maintain the health, safety, and welfare of the citizens served by 
the municipal water system. Metered use of hydrants may be allowed at the Utility 
Superintendent's discretion. 
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(g) These restrictions shall not apply to any properly licensed person, firm, or corporation engaging 
in the business of growing or selling plants. 

 
(2) Stage II. 
 

(a) Irrigation. Irrigation shall be permitted on the following days and addresses: 
 
 [1] Mondays and Fridays at locations with even-numbered street addresses. 
 
 [2] Tuesdays and Saturdays at locations with odd-numbered addresses. 
 
 [3] Irrigation shall be permitted during the early morning from 6:00 a.m. to 7:00 a.m. or late 
 evening from 8:00 p.m. to 9:00 p.m. 
 

(b) Vehicle washing. Requirements continue as in Stage I with the following addition: Businesses, 
whose services include the washing of automobiles, shall not be allowed to use City-provided 
water for washing of automobiles on Mondays, Wednesdays and Fridays. Use of recycled water 
is permitted any day of the week. 
 

(c) Swimming pools. Requirements continue as in Stage I. 
 

(d) Eating establishments. Requirements continue as in Stage I. 
 

(e) Ornamental fountains. Requirements continue as in Stage I. 
 

(f) Fire hydrants. Requirements continue as in Stage I. 
 
(3) Stage III. 
 

(a) Irrigation. Irrigation shall be permitted on the following days and addresses: 
 
 [1] Wednesdays at locations with even-numbered street addresses. 
 
 [2] Thursdays at locations with odd-numbered street addresses. 
 
 [3] Irrigation shall be permitted during the early morning from 6:00 a.m. to 7:00 a.m. or late 
 evening from 8:00 p.m. to 9:00 p.m. 
 

(b) Vehicle washing. Vehicle washing is only permitted at businesses that utilize recycled water. 
 

(c) Swimming pools. There will be no refilling or adding of water to swimming pools with the 
exception of any municipally owned covered (enclosed) swimming pool(s). 
 

(d) Eating establishments. Requirements continue as in Stage I. 
 

(e) Ornamental fountains. Requirements continue as in Stage I. 
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(f) Fire hydrants. Requirements continue as in Stage I. 
 
(4) Stage IV. 
 

(a) No outdoor watering. The City Manager, upon consultation with the Utility Department, may 
declare an emergency and thus impose more stringent restrictions should conditions warrant, 
subject to modification by formal action of the City Council. 
 

(b) Said emergency restrictions may be temporary or long term based upon the nature of the 
emergency, and shall include, when and as necessary, municipal action as authorized by law, to 
take control of surface water and municipal groundwater systems to protect them during actual 
or predicted drought conditions. Emergency restrictions may also include City action to restrict 
the use of private wells and/or ditches, as the City deems it necessary, to the extent authorized 
by the law, and are subject to the approval of the Mayor and City Council. 

 
J. Exemptions. 
 
(1) Indoor uses. The City Utility Superintendent has the authority to permit exceptions in any case 
necessary to maintain adequate health and sanitation standards. 
 
(2) Outdoor uses. 
 

(a) Newly installed plantings or sod and gardens, prior to Stage I or II. Due to the need of newly 
installed sod and gardens to establish a root system, a sixty-day exemption period may be 
allowed by the Utilities Superintendent. Residents, commercial establishments, and all other 
entities shall apply for said sixty-day exemption by advising the Utilities Department and, if 
approved, providing a copy of a proper bill of sale or other sufficient proof deemed appropriate 
by the Utilities Superintendent. The sixty-day exemption shall be effective beginning the day of 
the date of the bill of sale. Wherever acequia rights or private wells are lawfully available for this 
purpose, such waivers shall not be granted, in whole or in part. The exemption is for newly 
installed plantings or sod and gardens only and not for other new or existing landscaping (trees 
and shrubs). 
 

(b) Nursery stock. Plants being irrigated for retail or wholesale sale are exempt. 
 

(c) Treated effluent; irrigation using treated effluent. Prior to the application of treated effluent, 
under written agreement with the City, the customer must complete the proper notice of intent 
form seeking approval from the New Mexico Environment Department. Copies of the completed 
form and of the notice of approval shall be provided to the Utilities Department prior to the use 
of treated effluent. 
 

(d) Landscape companies, property owners, licensed plumbers or individuals setting timed irrigation 
systems shall ensure that systems comply with time and day restrictions. Ultimate responsibility 
for compliance lies with the property owner. 
 

(e) The City Utility Superintendent has the authority to permit exceptions in any case necessary to 
maintain adequate health and sanitation standards. 
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(3) The City of Santa Rosa Treatment Plants are exempt from this section in their maintenance practices 
of washing down equipment using City-treated water. 
 
(4) Harvested rainwater and greywater are exempt. 
 
(5) Hardship case waivers. Individuals and entities unreasonably or adversely affected by any part of this 
water conservation ordinance may apply in writing to the Utility Superintendent for an equitable 
exception waiver or adjustment. Such waiver or adjustment may be granted for a period of one year (or 
two years) with the recommendation of the Utilities Superintendent and approval of the City Manager. 
 

(a) The applicant must submit evidence sufficient to convince the designated approver that: 
 
 [1] Literal application of this section creates a bona fide hardship upon the individual or entity. 
 
 [2] The individual or entity has a strong and effective water conservation process in place. 
 
 [3] The waiver or adjustment would not be unfair to other City residents. 
 
 [4] The proposed waiver or exception will ameliorate the hardship. 
 

(b) If the waiver or adjustment is granted, the grantee must cause a publication of a brief legal 
notice describing the waiver or adjustment in the local newspaper. 
 

(c) Upon expiration of the waiver or adjustment period, the individual or entity may apply for a 
subsequent waiver or adjustment. 
 

(d) The designated City approver must render a decision in writing within 30 days of receipt of the 
application. 
 

(e) The individual or entity may appeal an adverse decision in writing to the City Council within 30 
days of receipt of the decision. 

 
K. Enforcement. The City Manager or designee to include but not limited to the Water Conservation 
Specialist, City Police Department, City Code Enforcement Officers, Fire Department and or Animal Control 
Officers as authorized by the Municipal ordinances shall be the enforcement authority of this section in 
the following manner. 
 
(1) Violations/penalties. The following procedure and applicable penalty will be used in addressing 
violations of this chapter upon observation or reasonable suspicion of said violation. 
 

(a) The first violation shall result in the issuance of a warning citation to the party committing said 
violation. The citation shall advise the party of the nature of the offense and of the subsection of 
this section that has been violated and it shall be consistent with Subsection K(2)(b)[1]. The 
result of the first violation shall be the distribution of a copy of this section and an educational 
packet containing information on water conservation to the party committing the violation. 
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(b) Upon observation of or reasonable evidence of a second violation, a citation shall be issued to 

the party violating this chapter advising the party of the specific violation and include a notice to 
appear in Municipal Court. The penalty for the second violation shall be consistent with the 
penalties noted in Subsection K(2)(b)[2]. 
 

(c) Subsequent violations shall be subject to Subsection K(2)(b)[3]. 
 
(2) Water shortage. Conservation Stages I, II, III, IV. 
 

(a) All violations of water emergency stages shall come under the jurisdiction of the Municipal 
Court of the City of Santa Rosa, New Mexico. Any person, business, institution or industrial plant 
found in violation of this chapter shall be fined as follows. 
 

(b) Unless otherwise specified or ordered by the governing body of the City of Santa Rosa, violators 
of this section or other water use restrictions issued by the enforcement authority as specified 
in Subsection K shall be subject to the following schedule of citation penalties to the extent that 
occur within a twelve-month period: 

 
 [1] First violation. A warning shall be issued and include the address of where the violation 
 occurred, a description of the violation, and notification of the consequences of subsequent 
 violations. 
 
 [2] Second violation: $350 penalty assessment municipal violation. 
 
 [3] Third and subsequent violation: $450 penalty assessment municipal violation per occurrence. 
 
(3) Penalties shall be distinct from of any Court costs assessed by the Municipal Court. 
 
(4) All fines imposed shall apply to the account holder. 
 
L. Definitions. As used in this section, the following terms shall have the meanings indicated: 
 
ADMINISTRATIVE APPROVAL 

May be granted by City Manager and/or Water Superintendent. 
CITY-PROVIDED WATER 

Water which is diverted or pumped from surface water and/or well water sources and supplied 
to all citizens, businesses, industrial and governmental customers serviced by the City's water 
system. 

 
DRIP IRRIGATION 

Low-pressure, low-volume irrigation applied slowly, near or at ground level, to minimize runoff 
and loss to evaporation. 
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EVEN-NUMBERED PROPERTIES 
Properties where the official address ends in an even number. Landscaped areas associated with 
a building will use the number of that building as their address. Only one address shall be used 
for a large landscape area associated with one building or activity, even if the landscaped area is 
broken into many separate subareas. 
 

GREYWATER 
Water-carried waste from kitchen (excluding garbage disposal) and bathroom sinks, wet bar sinks, 
showers, bathtubs and washing machines. Greywater does not include water-carried wastes from 
kitchen sinks equipped with a garbage disposal, utility sinks, any hazardous materials, or laundry 
water from the washing of material soiled with human excreta. Greywater must meet NMED 
regulations. 

 
HARVESTED WATER 

Precipitation or irrigation runoff collected, stored and available for reuse for irrigation purposes. 
 
ODD-NUMBERED PROPERTIES 

Properties where the official address ends in an odd number. Landscaped areas associated with a 
building will use the number of that building as their address. Only one address shall be used for 
a large landscape area associated with one building or activity, even if the landscaped area is 
broken into many separate subareas. 

 
GALLONS PER CAPITA PER DAY (GPCD) 

Total average daily gallons of treated potable water divided by the estimated population. 
 
POTABLE WATER 

Treated water provided by the City that is suitable for drinking, cooking, and other domestic use. 
 
RAW WATER 

Water drawn from a reservoir or other water source before treatment. 
 
ICI REBATE PROGRAM 

A program designed to encourage a permanent reduction in the amount of water used by 
Industrial, Commercial and Institutional water users by establishing financial incentives. 

 
RUNOFF 

Water which is not absorbed by the soil or landscape to which it is applied. Runoff occurs when 
water is applied too quickly (application rate exceeds infiltration rate), particularly if there is a 
severe slope. These standards do not apply to stormwater runoff which is created by natural 
precipitation rather than human-caused or applied water use. 

 
SERVICE AREA 

All customers receiving water service from the City of Santa Rosa water source. 
 
SHUTOFF NOZZLE 

Device attached to end of hose that completely shuts off the flow, even if left unattended. 
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TREATED EFFLUENT WATER 
A nonpotable water source, which has been deemed acceptable for the intended use, by the state 
of New Mexico Environment Department. 

 
WATER WASTE 

The nonbeneficial use of water. 
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